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an oil punp in a refrigeration conpressor of the type
whi ch conprises, in the interior of a generally

hernmetic shell inferiorly defining an oj u

ERITRO ARRIERGENT o Stk i ST b S BRF B CgRATION

Gomegimddr , for driving a refrigerant gas punping

mechani sm of the conpressor, and carrying an electric

nmotor rotor, fornmed by a stack of annular |am nations

and further carrying, inferiorly, an oil punp which

cdryyd s tdhed ubuteartisireeve, superiorly nounted to the
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At %nary punp s internal to the tubul ar sl eeve, .
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ONpressor conprises a C%hvertl cal _crankshaft h
daattrtyengaadl dervigant 2 oilPWeimEh FERPEsREdC 1Y st off the

§h£@§ CEMLIRSEOr s RAN (S 1iedRe- | hoteat ath diSmbget hpecific
rotation of said cranksShaft. |n

form, the present invention refers to a fixation
arrangement of the oil pump to the rotor.

Background of the Invention

An important factor for the correct operation of the
majority of the refrigeration compressors is the
adequate lubrication of the components that have a
relative movement in relation to each other. The
lubrication is obtained by pumping lubricant oil
provided in an oil sump which is defined in the interior
of a lower portion of a generally hermetic shell. This
0il is pumped until it reaches the compressor parts
presenting relative  movement, wherefrom said oil
returns, for example, by gravity, to the oil sump.

In some known constructions, the compressor comprises a
generally vertical crankshaft carrying a lubricant oil
pump, which conducts said oil to the compressor parts to
be lubricated, using the rotation of said crankshaft. In
these constructions, the oil is pumped from the oil sump

by spinning and mechanical dragging.
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these constructions, the oil is punped fromthe oi
sunp by spinning and nechani cal draggi ng. Technol ogy

wha®sss89 | ncreasi ngly i nproving the perfor manRP€r/BR210k/@00325

refrigeration conpressors, 2and one of the fornms to

obtain such inprovenents is through the nodul ati on of

the refrigeration capacity of the conpressor, upon
operation thereof in the refrigeration systemto which

it is coupled, which permts to reduce the operating
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rotatlon speed to generate a centrifugal force in the
0il. In low rotation operations, this centrifugal effect
is impaired, it being necessary to develop other pumping
principles in order to comply with the lubrication
demand.

There are known some prior art solutions for oil pumping
in variable speed compressors. In these constructions
(WO93/22557, UsS6450785) , the crankshaft inferiorly
carries a pump shaft provided with superficial channels
and which is internally disposed in a tubular sleeve,
one of the parts of pump shaft and tubular sleeve being
rotatively stationary in relation to the other part, so
as to provide the dragging effect on the oil being
suctioned by centrifugal force caused by rotation of the
motor.

The solution disclosed in W093/22557 presents the pump
shaft externally provided with helical grooves and

affixed to the crankshaft, in order to rotate therewith,
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therewi th,the tubul ar sl eeve being attached to the

el ectric notor stator, by a fixation rod, said tubular

sl eeve being nounted around the punp shaft wth a

radi al gap. The sol ution disclosed in US6450785

presents the punp shaft externally provided with

heli calbgrooveseenei bsingt etteghidc ecanthe nebefbrlg motor
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e tunl(ﬂ ar s eeve, which rotates so
tshtaatdmeandl sphatped fromthe oil sunp, by centrifugal
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For a better pumping of oil from the oil sump, it is
desirable that the oil elevation channel, defined by the
helical groove in the tubular sleeve of the oil pump, is
made with the greatest possible diameter, said helical
groove being provided internally to the tubular sleeve,
which rotates so that the oil pumped from the oil sump,
by centrifugal force, is pushed to the bottom of the
helical groove and dragged upwards. Since the tubular
sleeve of the oil pump rotates with full compression oOf
the centrifugal force, the oil ascends through the
helical groove without escaping therefrom, as the
centrifugal force pushes the oil to the bottom of the
channel and the side walls of said helical groove do not
allow the oil to descend gravitationally. This oil
ceated on the lower part of the helical development of
the helical groove is progressively ascendingly dragged.

Tt is always desirable to have the channel provided on



allow the oil to descend gravitationally . This oi
seated on the | ower part of the helical devel opnent of
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dragged. It is always desiréable to have the channe

provi ded onthe inner surface of the tubul ar sl eeve.

However, the machining of the helical groove in a

tubul ar sl eeve nade of netallic nmaterial is extrenely

difficult, expensive and conplex. Thus, it is
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§ﬂé€v§0@@ﬂin@r?ﬁ@nﬁésﬁfeaeﬁégpﬁl IRgepEntFRCe, resulting

COMRRE eSERE,  @blew radtthe wecurpeaseiof fbsakighmemias its

faster wear_of the inval ved pieces a i nsuf ficient
SIMSRFHPRYL t SRR e 3 ulSF at%‘“ﬂee mainly
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"on”ar rangene or an Oi ina
rwﬁx¢@en&k¥omﬁﬂhﬁnmgébrlwhﬁgﬁQHQWW% kid GuAFhAPBesOr DY

réQ§1M§°|800pﬁ6§t'Bgakhﬁge@f %hex%gﬂkﬁﬁﬁﬁor,sﬁﬁbng and
a equate and secure fixation_of the o

- par t s T6F B ARSI | LA ERGIGILC ACSBELTT & 186 Borduring
Cﬁhéhéeaﬁ@éanbseﬁwﬂnﬂlm@Idftﬁh@remm@eea@oarramyawmng the
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(FSGETERTGF PRoTOFRLBRRBEE oo ne e akaar Of T [fifrolved
pieces and insufficient o0il pumping to promote the
degree of lubrication required by the compressor
project.

Objects of the Invention

It is an object of the present invention to provide a
fixation arrangement for an oil pump in a refrigeration
compressor which allows and guarantees, for the whole
operating life of the compressor, an adequate and secure
fixation of the oil pump to one of the parts of
crankshaft and rotor.

A specific object of the present invention is to provide
an arrangement, such as cited above and which guarantees
the desired fixation of the oil pump to the crankshaft
or to the rotor of the compressor, in the cases in which
the oil pump is provided in a material different from
that used for forming the part to which said oil pump
will be affixed, particularly when the oil pump is

provided in plastic material or the like.



or to the rotor of the conpressor, in the cases in
which the oil punp is provided in a material different
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punmp will be affixed, partiularly when the oil punp

is provided in plastic material or the |ike. Anot her

obj ect of the present invention is to provide an

arrangenent, such as cited above and which further

all ows obtaining a correct relative axial p05|t|on|n%

beloter tdigj @il @binthansrd¢sentcr amkghaionand to provide an

mai_nt ai ni ng thi 03|t onis I he ol ra
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33Gid a0 @bovei 1WBlRB dees v deguksiea it 0ind maintaining

constructive precision of theﬂﬁﬁ%ts to b .af fi %g Edthe
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Thega-adgbot her objects of the present invention are

aCQéﬁ@Sﬁ;%Prgggh thg @%p (géﬁg fh&éﬁ%géﬁn ? tﬁ provide

im a conpressor o
1a¢peawhmm@em&mmr|SSBCH ghEIMMtﬁﬁbrapr? de¥ihfhg Gges not

Qd Q$ ggghc%r %% 3oy ldnder s phockei RHANIC-is to be

joutT cran fi haV|ng a lower portion

;ﬂﬁﬁxxﬂdngm@%ﬁmb$@% 9 OPREYiet@yFPREEFUBEoARS FRuUnt with a

el fetedee notor rotor formed by a stack of annul ar

| am nati ons defining an_axi aﬁ ntral hol e havin
%3 i C %

JppeTe h6Pe pdrkebn CHINSI e & L Dredlnl THVESLEdn  ave

I xed
tdehi oved plerdieh bﬁetpﬁoviambahaﬁta dnckad lloowerr degigement

RALLI O 80100 LuRTPSOTY LSO R bULRr EheCUSpe wnich

to t e rotor nterior
|anmprmmb$natm$ﬁi1 suﬁprlaﬁ&Yadﬁﬁﬂﬂ@ﬁﬁr?npmﬁisﬁﬁﬁp and

ﬁk to 4 hehubybar 1§i§§]¥e11r§lef\nﬂhﬂ|d?19 a8 ajwh@slled a
gap

the inhner wall of the latter and, havin d
[ Rkt 5 uBFOROSH By 1O Tof PPRE LFEY tRTBF ST HED hécrn‘”ar S
%’idorﬁythédéﬁfllih@l‘ék bllke:K;i ml@ne@tfa@gaaemr abtidre formed

oS SGRLETLLEN SRR e Rl PSP oDl O i
reshiatay hotlleakiaaling laockagper hole portion, inside which
is fitted and affixed the lower portion of the
crankshaft, and a lower hole portion; an o0il pump
comprising a tubular sleeve, superiorly mounted to the
rotor and inferiorly immersed in the oil sump, and a
stationary pump shaft, internal to the tubular sleeve,
defining an annular gap with the inner wall of the
latter and having a lower end supported by one of the
parts of the shell and cylinder block.

The fixation arrangement of the present invention
comprises at least one retention element disposed around
the tubular sleeve and radially and axially locked
thereto, the retention element having a radially outer
locking portion, which is seated and radially forced
against a respective and confronting circumferential
extension defined between two consecutive annular
laminations, so as to axially lock the tubular sleeve to

the rotor.



thereto, the retention element having a radially outer
| ocking portion, which is seated and radially forced
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ext ensi on defined between taw consecutive annul ar

| am nations, so as to axially lock the tubul ar sl eeve

to the rotor.According to a way of carrying out the
present invention, the fixation arrangenment conprises

a plurality of retention elements di sposed around the
a1 5 eevs, gachuaryetecsttl obaelgirAt haw ngthés present

l.ocki ng orti seat nares cu
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opposite and axially equally spaced in relation to the
fasstratM ones. In a particul ar aspect of the present
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e i Dol bl S S S 2 PEbEOBhoRI BRRIRE, Rt ces

resen an outer I net er
st ghlelaysisurmnq orret@nt:henl nehbqem@méﬁet@ﬁl@*lr h@l%ﬁﬁﬁd and

h%)w aﬁgrtw Ofe"g feiieict taﬁﬁi“é@' Aledieevndeingention

east one out ci rcunfer ent| al

ﬁﬂ@m@ht |Wh3d%se1$nt@ra}"é§‘rt1ﬁ'lsc 5e PRRRPLG aldyf  axially

losket ptsheass oReredsendbhoboetraeft rapuBvedoarsund
t he tubul ar, sl eeve,

| t_hart
| BekPng O LT T 26RER T élont o S AaN AR ABHPBe 2P
i fewett f@at | Ohepposi tenpoi $dat i tcbreemommmg having a

di s Iac ment . of 4t | ar [ £ of
ShSPLOREIFLL£Ly Do bl sleesey! e pier! oo
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e% enc! aseddr @V RgSer Jb¥ €RNBY 1WA Of hexampbetebnamt the

odi nent of the iInv
entlon %QQngqgggvfhed with at Ileast

rotor, the tubular sleeve
one outer c1rcumferent1a1 channel, in whose interior is
housed and axially locked at least one retention element
mounted around the tubular sleeve, so that at least part
of the locking portion of each retention element can
deflect in a direction opposite to that of the mounting
displacement of the tubular sleeve in the interior of
the rotor.

Brief Description of the Drawings

The invention will be described below, with reference to
the enclosed drawings, given by way of example of an
embodiment of the invention and in which:

Figure 1 schematically represents an enlarged
longitudinal gectional view of a refrigeration
compressor presenting a vertical crankshaft which
inferiorly carries an oil pump, constructed according to
Brazilian Patent Application PI0604908-7, and which is
partially immersed in the oil of an oil sump defined in

a lower portion of the shell of said compressor;



Figure 1 schematically represents an enl arged
| ongi tudi nal sectional view of a refrigeration
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inferiorly carries an oil punp, constructed according

to Brazilian Patent Application PI0604908-7, and which

is partially imersed in the oil of an oil sunp

defined in a | ower portion of the shell of said

conpressor; Figure 2 represents a view simlar to that

efi glir@ure deprosénts| asttawi sgmddky tthe tlowerofefionre 1,
f the,crankshaft, in i ch_ s no an..oi.l ~pu

g&fﬁst raiﬁ}éa%gé?&P&i ngojiloyt hé:k%r esg%%vg?nveﬁ(tg?%ﬂg Il':rirbfur ethe

reeprdseiit,s am ehiahged Mewgiteddiaal okbcPrBRacORsERUCted

ofe AN b A qovesale Ugrdidigunp of the present
i'nventionm, Figure 4 represents age\elﬁl arjged S| df . 1
digvas oh VieBWSFeIfe MRbEPAPTIFEVEP BT ERRIBAL Samytone

Qfi dhecpr espat tMEDhAI-ONs1ddgur @ 4Athepr eséntsump of the
enl arged view of a nedi an region of the tubular sleeve
SRt At e T ¥9'9ure 4 ; Figure 4B represents an |
arilangeds peeppectintes \ireweniarged nediden ekgvanior vhew of
t.ybul ar sl e Jl lystrated.in filLgur t N drtgent
etf’lf'lcﬁ r%c bluolﬁa%e/mééu eaerl{llsey %&snggedbiQ% 2%1‘46‘% chfl et?ft@\;varﬁds
iimvegltaitdron to the view represented in figures 4 and

: 11[::}@%_@ Pep EPLESEB! 8nachl degelevakioBfViseweafidmeregion
tu ar sl eeve of_the oli pugE, r(?tateg.ln 90 ,in
] dihortorlae pLSFYEohl 1Fiustraled™ n1elgaréia ;
I'_Ii‘:igjﬁlh% Ga18 e@ﬁpﬁfﬁéﬁtéf snpepl angeidepeatpactatventiigw of the
elenent in the for an ring;- FEl.oure qf :
r‘%eﬁ{rjg%réntjée%l%ev?gi ﬁ_’i}fear ttq%q’{ihaaﬁ g‘sfl él%rg%&,lsrbﬁted w
i 1iqiste at Angbulr émbkeat eint | anderenehes, apgulie lyordhgrlaced
REN QEQ%E a%én“”ﬁgﬁtﬁéﬂﬂgd the tuby@rosl ee¥e; the view

i'gure represents an enl arged perspective view of
ttroNREERRRed eglloRlepreabdl aRdstRéve illustrated in

fhoUiee 75, rbpgtebaken knsaddi egetbencangulear Iof the tubular
dsl‘,lsepelx?gegfl ntllaebog&l4?)ugl{pght%eaﬂ:sed in 90° in relation to
the position illustrated in figure 4;

Figure 6 represents a top plan view of a retention
element in the form of an open ring;

Figure 7 represents a view similar to that of figure 4A,
but illustrating three retention elements, in the form
of open rings an mounted around the tubular sleeve;
Figure 7A represents an enlarged perspective view of the
median region of tubular sleeve illustrated in figure 7,
but taken in a direction angularly displaced in about
45° rightwards;

Figure 8 represents a cross-sectional view of the
tubular sleeve already carrying the open ring-shaped
retention elements, said view being taken according to
the direction of arrows VIII-VIII in figure 7 and
illustrating only the ring of the outer circumferential
channel through which the sectional view is taken; and
Figure 9 represents a longitudinal sectional view of the

mounting region of the tubular sleeve in the interior of



Figure 8 represents a cross- sectional view of the
tubul ar sl eeve already carrying the open ring-shaped
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the direction of arrows VII&-VIII in figure 7 and
illustrating only the ring of the outer

circunferential channel through which the sectional

view is taken; and Figure 9 represents a | ongitudinal
sectional view of the nounting region of the tubul ar
eclygevleown:; he 1lnketiaor nof tdtee rpdvsitithingt restsumed hey the

%!tlomln%f%T$P%% Q¥e5h§nE%%?@EP9$h§$Qﬂ¥nﬁﬁ%mﬁgﬂer wall

e I'inefr Wa Tower
prﬂtum ]mfwetmé'lcrlcﬂ @ortDeyrrdptilh ¥PteHe ||l ustrated

Bhodi;mnt,Ther pf:}?éeﬁmgwféﬂé@mmalrﬁ@ngescn bed for

a ICprIULdlI”g MermetiTc ConpreSSOE (Tor, exa

tTe t ypseappli ed1 RBeREE@RT i gBrat i o sysii%ﬁfrggﬁgent]?% a

%&mﬁ ﬁaéda{wlrt@r PRtiretskel dodpeassyi ng foxy kixnded ebl otk the
1 C

| th whij
Ssthtr BT RG pFat oh CROTOEFRELPR oayCcefh Bfeeduting o
Igyv&rramdrylherméttbe sSiaaéJ]J 1 ¢cardeinged arvbindeunplack 2
whlc é%fl%%g l'ybri Thd@f ﬁ?&ﬂﬂ?edthMhananhates a

e con'pr s$sor nova arts, In the
mymamﬁ@es’ﬁwm heradi n ﬂtjﬂ’es’fr@tre‘r@er atipn an inner

C Sﬁ@ftiénogﬂiﬁhé)@ﬁéﬂwlthbsd$ﬁﬂﬁﬁﬁkaha01l sump 3,

ran shaft 4 which npves the_pi,ston, said %rankshgfl um
W@W@TV 5hes i aht eient cp%rﬁﬁ’??i()n bump
Iid usts aties) congrbetog nedalabtypaousnal | ed to the

der block 2. and havin rti i ' :

Uhvbh s SPRETERS a0 | ettt NGB (P BBk on
ctdbmpregsdd . iFheody| ithder tinsck Whideur &5 adgtarsr Y 2
% gﬁ%&%gfﬁrlcdﬂﬁéﬂ m%yééhghe'%@éﬂaﬂ@ 8218t @frabikshaft 4

Tac

0 the cranks , So as to rotate the ‘
| stperiopby opRFREEBRIBE t MR NDtIFCCRETIC r ot P T B Hi ng!™°

fﬂf@@ti@é{tédft aglgof @1@1@] armécamm}l OﬁISuphase@ﬁl ngcan the
axial central hole 6a_hav

|
t el 1RERF i B-O6K vihi R4 e&l a Jg "G f %)?gfgfq%rnlt Io?%oj é&lng

p@bhw@Ad4atebnt de cyllnder block 2 and carrying the oil
pump 10.

The cylinder block 2 secures a stator 5 of an electric
motor, further including a rotor 6 attached to the
crankshaft 4, so as to rotate the latter upon operation
of the motor, said rotor 6 being formed by a stack of
annular laminations presenting an axial central hole 6a
having an upper hole portion, in the interior of which
igs fitted and affixed a lower portion 4a of the
crankshaft 4, and a lower hole portion 6b, presenting an
inner wall which defines circumferential extensions 6cC
between each two consecutive annular laminations of the
lamination stack that forms the rotor 6.

The oil pump 10 comprises a tubular sleeve 20 having an
upper portion 21 mounted to the rotor 6 and a lower
portion 22 immersed in the oil sump 3, and an elongated
stationary pump shaft 30 internal to the tubular sleeve

20, defining an annular gap in relation to an adjacent



crankshaft 4 , and a | ower hole portion 6b, presenting
an inner wall which defines circunferential extensions
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the I am nation stack that frns the rotor 6 . The oi
punp 10 conprises a tubul ar sl eeve 20 having an upper
portion 21 nounted to the rotor 6 and a | ower portion
22 imersed in the oil sunp 3 , and an el ongated
stationary punp shaft 30 internal to the tubul ar

desreQngefmméngsanfaneulcf gap tnbrébat iieae ap0 and
dj acent confronting-inner face u

31 AV i {/lgngloggﬁouef}rflﬁ{ n%fl g@\épggﬁghsklm}saﬁ%%r?gd the

mamane of the mhalsl ol emd stislindemnblegk rder 2Bl Gaready

2 - e y;%%&gri- ' Zigddsn Rat s PI0604908-7.
ep %il%%ngg[ 0490181-b<%.g Ib%ttgﬁles pﬂr%vi u .

donsthigt PHAViIPHE FOBSEANCELEBye D | Q%L?Jr?&ea,leﬁye 20 1s

t&fﬁﬁ%&&@,@l,b Othféa%Yh'dePcioCaihd L@ﬂ:ﬁﬁdibﬁi\@l Eu:)uﬂanr dmwer
of the crankshaft igure.1 The_ pu shaft 30,

BRI GS 4& 85 Jrfi yC]rg?P]?%‘%f%o%sHh%%lr%n?Pbr esents its
et i pgmb owehadnd 3o pr oykithng isey wihtaiomaey eas this
21a of the | ower rLi 21 t ar slgsve 2
t%?qéigﬁiﬁﬁgﬁ’topggs%éggt éﬁggofmgﬁgeggétsjgé shellg’%.,31
Pyl éaidierg bberknd andiasteit ofnd 213aidf fhat eWeBeRRytion

Qﬁfréﬁdtﬂgt R AR APTd AL PBanso PechhBEigesctbbed ileast
the co-pendi ng Brazilian_Paten

t li catLon

M 0AD08RY RALEF S8t t AREUGhLF i ﬁé@gg,deﬁl Eﬁ?é?cé{cﬁeﬁ;nd stator
rE'i,\/esFE)ai@ﬂiEg@tiéﬂalfSe@iﬁg veldieg, cetcby tippsdpindsticomeans,
not bei ng [ect. of the prese ' 1.0 ;

SOt GF oae%ﬁglg?gsejnrtl &%&en?%éﬁexggébt ubu Ea%ig Beve ot
ZppbicdtiomdPIO6ORO0BetIoros alse ahnmiglvt fiegers, glue,
t i th,. pr a LoROrt LR JHRREr sed-d N thi
t%gﬁ[ﬁmbr ihrc%lﬁ%]gbi !gggﬁ gl’negﬂig% toﬁé o=wlg s&;rpﬁges , and an e
ubpert bor theh Deied PaIeAtfPhi BReoRRBAPEAt FOSHHR an

iﬁ%iﬁﬁ% %%f?tf%ﬁmﬁﬁamﬁﬂ gbesﬁh@wﬂﬁﬂbﬂﬂﬁdmﬁdtge tubular
crankshaft 4 and_whi ch conducts the oil punpe t

oFle®tiep 2P0 1% BREIESAPred sbPe pdAe: ogsbeslrgﬂb?liscsaé e&%tate
Thigetatbutlay sheepee2@nits d&f i Maret npoot Adnvemmevssentin the

uft%‘rjr_ggr?‘tci 8glogogll%%irn%tdorin6 théc'atgijl ”QM&HEBE %@i.o'pgan upper
portion which is in fluid communication with an helical
outer oil channel 4b, provided in the crankshaft 4 and
which conducts the oil pumped by the oil pump 10 to the
compressor parts to be lubricated.

The tubular sleeve 20 is driven in rotative movement
upon rotation of the rotor 6, said movement being
provoked by operation of the electric motor, whilst the
pump shaft 30 remains rotatively fixed. The relative
rotating movement between the tubular sleeve 20 and the
pump shaft 30 provokes an ascending movement of the oil
from the oil sump 3, by mechanical dragging and
centrifugal force. The ascending movement of the oil is
carried out through channels provided in the form of
helical grooves 20a on the inner surface of the tubular
sleeve 20, which extend from the end portion thereof

immersed in the lubricant oil of the oil sump 3, so as



provoked by operation of the electric notor, whil st
the punp shaft 30 renmains rotatively fixed. The
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20 and the punp shaft 30 pri®vokes an ascendi ng
novenent of the oil fromthe oil sunp 3 , by
nmechani cal dragging and centrifugal force. The
ascendi ng novenent of the oil is carried out through
channel s provided in the formof helical grooves 20a
@B thieng nfiels suilace afhd heelabilratyshesiag?@aniid chf the
extend fromth eqﬂﬂ%yégén&thereof i mrersed in the
t

FIBPEESRCT0IT° 6F the o0i1° sunp 3, so asto punp this qil
et hehelel el vedyoorows ng2par t Sedfinehe oGP esd®r fgIBESNE

I %@I%Q%%Qﬁktﬂﬁnglé&@fa@é0989§iggacQEﬁﬂﬂ£ﬁpMm§hsﬂaft 30,
adj acent confronting outer surface portion of the pynm
vl cBME | Qi | 2UPRNBE NI aSEBRARAE « CIY: FORFTEN® rom
GOV €Y Vidunfyg M thengdd sEMPhd oibupied bysthebedl herein,
punp descri bed herein,. to, the parts with relati

v St PBF E LS kot Ve TRE T RURE s i £ P¥fioressor.
ditgpopedpi mhalfe | 3 erisordoépodedt dbul dre sioderizy, @b the
s.tg he fre hspl.ac 0.t [ Or d in th
el isni?%dﬁ'ya?bdi Fgc?a?sqngo orgtg.hgitg%glyot%%%%me e
crareksivaf tof dlhe Aataeirvelyp fFadr} ndtBeaEigRst erithegonal

QY And crdffcdndey of 2edr mddit a1 heipE@sent relation to
i nvention, at |east the tubular sleeve 20, which is in

r ntact with said crankshaft 4 , is nol ded
iTh B asdy Cofmderiwing This phet peabantcansenudbnonat least

r.esent he advant ag ment i oned aboye.

P S0 00 1 o e € ugth a‘?ééﬁ“"g%%%t pFomtact
anictht hea panprahatha3t are psowiodded fior pkadplie, mayerial.
54 Qh SR USE | Q- ferdthe A S fvant
i -a?pi%lg’dﬁfo S punp %ﬁt%&o T plastic . agzs
marriened aghPVe at 88 Ph@IENTHA Ir *BFFRgEeve form, the

GQIRONeNt 81 cpakt i2aul andy thacipuh@t shgfthes d oapat ippovdfded,
the helical grooves 2,$a on the.ifner surface of the

| SFTEP -y e R P AR EOVEF LT hal manuf acture i n
prest tengatect Abnabso ttiai pazes béattundesf esléeve 2Re and

‘5&%$Sh$ﬁ£f€ t?othEHOiElQSLEQ ngE%gial facilitates the
manufacture of these components, particularly
facilitating the formation of the helical grooves 20a on
the inner surface of the tubular sleeve 20. Moreover,
the manufacture in plastic material also minimizes heat
transfer from the crankshaft 4 to the oil being pumped,
due to the low thermal conductivity of said material.

The present invention provides a fixation arrangement of
an oil pump 10 in a compressor of the type
aforedescribed, said arrangement comprising at least one
retention element 40 disposed around the tubular sleeve
20 and which is radially and axially locked thereto. The
retention element 40 has a radially outer locking
portion 41, which is seated and radially forced against
a respective confronting circumferential extension 6c
defined between two consecutive annular laminations of

the lamination stack of the rotor 6, so as to axially



due to the |ow thermal conductivity of said material.
The present invention provides a fixation arrangenent
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af oredescri bed, said arrandénent conprising at |east
one retention elenment 40 di sposed around the tubul ar
sl eeve 20 and which is radially and axially | ocked
thereto. The retention elenent 40 has a radially outer
| ocking portion 41, which is seated and radially
fﬂf@edt@@aﬂzlﬁl]@ﬁl@r respeet i ¥e conthentohgr 6.

r cunf er ent ext ensi on f etyeen t t
?%ﬁ?%% ti9e ﬁnular YHm na?|o%§13n qﬁg Ianlnatlon presen
stmedniofonhe ¥iotwtmtedoiss theax¢nrelysedk drpwings, the
%fg sl ee¥e, 20 1 the Fdor H HIAGLANMING IO adMhtion

arrying out the present invention, |IIustrated in
tekeaeret9sd4Q CHANORRS tmedtud@aRt sPRevBlaBecdransyersal

plar alid y 59fi or ebentiin ehgimnris 40eeivaposed ide atdescribed
| east _one plane transversal to the axis of the tubul ar
s?%%@%'ZO, as descri bed ahead. The retention el enent

(Ble 40rdisefiod®) clifcaiarad(d)n @ 0di fiker éareimt@ptaingdonin a
t hat - of the n s e an resi t

O b BT o d o Ly bt T e RS oo SHE oo slleve 20
sach amrnenpesastpal ek stdafprimntimnsg nt”élleinors‘é]Pm%FuEed to

Qﬂzieﬂt chdQEgSﬁst Osggﬁr ant eeniResftirali @kigft e in the
punp 1 the rotor to be maintained unaltered

dh@?ﬁﬁlPﬁe‘WEOF@eopébﬁﬁﬂng 1i fid oPTERE cbRprdddbriten the

af YRyt 0bnCasf yidl@ outilt hpuppesent ddvertd ompothre 6 to be
retention el ene

netal lic. yeyer ul
UBabﬂﬁﬁFg? o&nﬁﬁgFreglt 5h§ﬁ5n&?el%$us raPeggtggl Bre of
ftat icomprasamgeneit of vag miesearryohgt ik chhe present

piﬁﬁégflh%' ycfioe, @éﬁgﬁbﬂnegg HERt 460’18f Ql%t%)iqrf%l e i n

ormof a pre erabl'y netall'ic annul'ar disc
i Bovavered by tsheulshubsr wrdevetoodor thatint e%li%owlé not

roi onsbrhetare the Iﬂltxra&dwﬂl efrehddhertubbkar t sk eaygesent
20in the latter, or als t wo re ent|0ﬁ elenenQﬁ for
SO EOBCE SEAEAaI TS| FREEEEERE SHeTREr 4

acshngle pireceher fdrmwsepdr ahe ppiefeasbly metallic annular
disc, which is carried by the tubular sleeve 20 or
mounted to the rotor 6 before the introduction of the
tubular sleeve 20 in the 1latter, or also only two
retention elements 40 disposed diametrically opposite to
one another, in a single piece or in separate pieces.

The number of retention elements 40 is defined not only
due to their fixation action to the rotor 6, but also
due to the constructive characteristics of the tubular
sleeve 20. In the constructions in which the tubular
sleeve 20 does not have its upper portion telescopically
fitted and guided in the interior of a tubular lower
portion 4a of the crankshaft 4, the retention elements
40 further present the functions of centralizing and
axially aligning the tubular sleeve 20 in relation to
the crankshaft 4. In these cases, the fixation
arrangement of the present invention must present at

least three retention elements 40, angularly spaced from



The nunber of retention elenents 40 is defined not
only due to their fixation action to the rotor 6 , but
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tubul ar sleeve 20. In the ddnstructions in which the
tubul ar sl eeve 20 does not have its upper portion

tel escopically fitted and guided in the interior of a
tubul ar | ower portion 4a of the crankshaft 4 , the
retention elenments 40 further present the functions of
Rty Ajdrzdmng i exdnadley, adiugni ag theusubated, shewiag two

20 in relation to the_.cran t_ 4. ,

T

pires entnat heeastratemsl ont epllienwndl entht s bRENg  disposed
QALY %ﬂ@ﬁ :3)%3%53%'1%@0 haghihefxi folvexan Ly sSWacsd  in

i1 ustrated, two retention elerﬁg}nts 40 axially .
alslgtddranee sphe eBvapattshn @ &Fot Hét Yt 2ntRBnCdl &fférf 17
40 tbeicpg dispesed diatehtieal | yiappesid e @rakaxiald y other

equal |y spaced in rel ati to the two fi 0 I :
f@ﬁ??ﬂ#éf”gfe FPEYFhg? Utggﬁgepfggb%?aY%véﬁ Foﬁng%l%utlon
gasesditer® doxr otheeer etedmgintoror| element40, 40hes8ocams to
have this distrij ' r repention
@veor%e&rl {]Dsl r}l%f sr%éngésg‘lt Sg rkér\g p@gg B%T%%‘#];/Qfm%rg%fgge on the

tirbulcine stepwbrrotipnst Hen corsitdtucthenstWRLhAT ctgfeve 20

: é{télgﬁyﬁpﬁgrppé§%ﬂb§l 3% URREIt 40T ih0pha2 ippunted of
i'n the interior of

he tuybul ar | ower portion.4 t he
ORI SE et | POEEiaPodiat pE ERen AR 4. a2
401 TEY: Faved 0Nt e t her énntdn oal eheat i ¥0ngayhbatvebwrdry the
s] eeve, 20 of_ t 0i.l pu 1 0.-the 6 i i.eh .
c‘%i‘!%"écqh%nf Patd W}ggngigﬁe%tu tDéJfl atl}heégéréel{éeen 9 n%\rq\,te}’l%n ?11
mymhav® ohe orhonlrptom Fet em i olnighenepes 4ohe THelxation

UL Oh e eRGh ORE Qlddieud eLENERRACR] SRRt AR Lene or

ar sleeve I's carried out so they are
o0k | ywanderemr dPryetonaRtvet§ -l ocked in relation to

thge tHBUhBI ng| 88VEa2R, ohbeoki xaki eatehttibe tllearts 40 to
oL SeVe 200 Lol oo ® el IR OBLE 1ES 0L, e oy e
DAl By emd ppadiablpf reacitirvetlant lonkeflenent r4datiipn to
a:he tubular sleeve 20, the fixation of the tubular
sleeve 20 to the rotor 6 being obtained by interference
between a locking portion 41 defined by an outer end
portion of each retention element 40, in a
circumferential extension 6c of the lower hole portion
6b of the rotor 6. In the construction presenting a
plurality of retention elements 40 disposed around the
tubular sleeve 20, each retention element 40 has its
locking portion 41 seated on a regpective
circumferential extension 6c of the inner wall of the
lower hole portion 6b of the rotor 6.

According to a way of carrying out the present
invention, in which the fixation arrangement presents at
least three retention elements 40, each circumferential
extension 6c of the inner wall of the lower hole portion
6b of the rotor 6 is defined in a plane orthogonal to

the axis of the tubular sleeve 20 and which is parallel



circunferential extension 6c of the |lower hole portion
6b of the rotor 6 . In the construction presenting a
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tubul ar sl eeve 20, each retldntion el enent 40 has its

| ocking portion 41 seated on a respective

circunferential extension 6c of the inner wall of the

| oner hole portion 6b of the rotor 6 . According to a

way of carrying out the present invention, in which

thel faxakil 0p ai=wlgrEEntipr eséatdoal teashet wleme of the

%%’emﬁéi;$ﬁﬁ nts 4 e%#éh% L&Y grentlal ext ensi on

ower hole portion 6b of
tlme aotwory 60ifs wrm@ i pus pimepoesko§onbiveRtipe, each

axF%rPJl%&spF%R%h&‘%r £ e@&% 29-aad ayml g?ehs Ig@{gell Ig;aagﬂg a

ace in rel atlontote ane of 4 b -
wur@ﬁewwbnﬁwapné@@nshedme% appug M;P fan abou

Cargyi Nberet Nt pE es6RsL HavENbhENofegeh ehetient iedrment 40
el enent 40 conpr.i ses .an open.rin havi n

a
ATt ol LEHE SFER Bt WS HBoUt 12507 gRq 120" a9
abmaﬂ B&Omitowexertirtdhe onst sicglensplbine eteanpyarsal to

Q§§££140 grEﬁg”EggglnggiggvéebgntE@b %&I%%§égqcoplanar

be ween mt nmounting, in a single
MQﬂﬁQEIQMSQb¢@®mt$o4@he axi s of the tubular sleeve

20, t#0 QR 14RAES teoP| AL MRIEINHH ONe gbrMeBtend@onl RRlement
the illustrated constructian, gfh retention ele %ﬁ%rentlal

#P cSPIRELEEAN TperPReThg HAT n§H 1Y cihf &t
Q%i@@@égﬂanéMﬁéﬁna@b@Mt1B®oandnababbu2797OEach open

h d t t
5SS CeLaTLL g o L A0 erepines JockiBereo o
theclolner edgéeioh tH:é opmflmeiij pbxeseﬁheng @rr%mf@rrentlal
gioﬁlb?hE%£ %H&%E d#é)%?ethgn%beﬁ'%qﬁgﬁﬁﬁgsentlng

t ower e pOFtIO e rotor
|<’ﬂher0¥}§gé 4B Immers ex dlsétﬁaf&lm i GHPEY1QTtipeFPor W t Hgner
UH Shedianetrerciaf tbRetubllar sbeeven2@b BEe tnéktrﬂ)gor 6,

POLL 1 90 AL COIBLLSES 0 TERLan, o o0, 40343005l O o
v chr ey eosy et dlaméter elodt | bhet aculthelar sleeve 20. The
locking portion 41 comprises a median portion 40a,
disposed on a symmetry median plane X, and two side
portions 40b, which are symmetric in relation to the
symmetry median plane X and defined between the median
portion 40a and a pair of free ends 40c of the open
ring.

According to the present invention, the tubular sleeve
20 is provided with at least one outer circumferential
channel 23, in whose interior is housed and radially
axially locked at least one open ring-shaped retention
element 40 mounted around the tubular sleeve 20, so that
all or only part of the locking portion 41 can deflect
in a direction opposite to that of the mounting
displacement of the tubular sleeve 20 in the interior of
the rotor 6.

The, or each, outer circumferential channel 23 presents

a bottom wall 23a, around which is seated the inner edge



symetry medi an pl ane X and defi ned between the nedi an
portion 40a and a pair of free ends 40c of the open
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sl eeve 20 is provided withlat | east one outer
circunferential channel 23, in whose interior is

housed and radially axially | ocked at | east one open

ri ng-shaped retention el ement 40 nounted around the
tubul ar sl eeve 20, so that all or only part of the
lagckbAg aport é@st 4bnearretefitden | @l anent edli,ore oppwskt ¢ide

to -t-h of _the ' ESpl of the tubular
ok v? ?%gt?ﬁrgo‘#ﬁé%??%ga%?ﬂ?ﬁgn?%{:br 6 . The, or
dantnrdinety ci Aeurfles ehlt 1 astrhbafelcB rEtefiy gin order

%?téﬂﬁgﬁjéagﬁareééﬁﬂﬂgn“@iéﬁehﬁ sgatedpheddienly locked
edge42 of at | east one retention el enent 40, aeId]O\Ag# the
i gy,

sitleawdf$SDBBLHYR QN CEFpeT I LT HREGRFPE23L. ¢

iTather i L kusbhatedictedstouciiasspdratos detnt atal llower side
ea retentjon elenent 40 tg be.securel 0 i n :
r@&eeﬁ% Y‘i?eio‘éIFFcﬁﬁ?g?‘eg%?allnc%glr?nef?éljfég(ff%ef&e%tlons
laatd erorit® cehsthuctied temtiencoaposde, Harticen | dRer of the
' 3 ; s R24aq foranef wall
S Ly e PR S T eRbRRo 18 P ThR WEBeaoha gt 23
b ofarhe radict i vbreentarephialenshanmel Thed upper be

sbdlesahbt23Cial gach e eleids Ut geant i abadhatnahi2zh is
can be consir ucted in ord % to define a seatg ainst . 3o
iR E s2EeabBETaParEasSE E Pt VA1 PHe DREH SR S oT I SHE
A0srtahen Siabd port itdre 40btehttibe retemtinon 4l.enthe 40pcking
the | ocki pOri.i 4 di al.l.y. proj i I

G ERE. Do APt a e PORHERE R PReeitle) outer
caitdeieredtiadi ahsexednsidnalench & ¢antelengrefds radial

cansiani oQr yakhes 23hoQe theroukekce@@@ ¥ dheraries along
retention el enent 40. Once each retention el enent 40

ithe | xebiey pegai AEIEPA FRECREIPRCEILFESHHL 40 -

chhssinterent at cghasnekl12aentporo t he i fitodiligt renadhed in
t he tubul ar sl eeve

(D | Mol e0ve 20,1 IS ALEELL O GOl 050 upon
i tiver f enesodithianconfr onhengtubular sleeve 20 in the
interior of the rotor 6, the locking portion 41 of each
retention element 40 interferes with a confronting
circumferential extension 6c of the inner wall of the
lower hole portion 6b of the rotor 6, being forced and
downwardly deflected in the direction opposite to the
displacement of the tubular sleeve 20 in relation to the
rotor 6 (figure 9), the degree of deflection wvarying
along the travel of the locking portion 41 over the
inner edge of the lamination stack of the rotor 6, until
reaching the final mounting position of the tubular
sleeve 20 to the rotor 6, as illustrated in figure 2.

In order to allow the locking portion 41 to deflect upon
mounting the pump in the rotor 6, each outer
circumferential channel 23 has a radially outer
extension 23d, which is defined in its lower side wall
23b, lowered in relation to the plane transversal to the

tubular sleeve 20 and according to which the retention



circunferential extension 6c of the inner wall of the
| ower hole portion 6b of the rotor 6 being forced and
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di spl acenent of the tubul andSsleeve 20 in relation to

the rotor 6 (figure 9 ) , the degree of deflection
varying along the travel of the | ocking portion 41

over the inner edge of the |am nation stack of the

rotor 6 , until reaching the final nounting position
of1ldhent ubal des Sirdemre R2A vt etiwl Ipt seabed asd retained in
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acKer di@geh0ivhi Chléhent etamt ivinedienenin 4Gches illustrated
inferiorly axial eat d an retalned in.the interior
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the ildhest r abedtecanstipoct i Vel wxanpted said sehei ng‘irlClosed
pé@&ﬁlﬁgodef' §0nbY SlEeP! ang Qlupelali o OF Lhgmel 23

| ower s over e respective portions of the
rém@ﬁrpgﬁaéﬁéwen¥ﬂ40imhléﬁwern $Heée i Madsh r 266 tws lower

egbogh menta %‘h%ltdeéti:é‘e@ylﬂﬁlettriQCSl da p@élé’@ﬁ@nﬁh:o la plane
the construction illystrate r1th§ en% EQ drawngﬁ 04
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I i§ b awehesi flermabt ES@rotjmtllmmram opheZz&azot Hatwear eStOps
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TP, Ehobehgh et |kl A0 TS hcl it conay
oép]aombjaectlppﬁranﬁtpné t R8bl, vvé-rls@t opst 2¢eh€aref0rm Of a

%f?&i‘ébt’%% %}?0%?4&9 Wd hi 4 00-gbagRLET §al ItheORRRSH eside

stops 2 so in the formof a pFOJeCtIO£ and and

V\Wi%h Z3€ | AEortHer PP nCEREVIFELTS IR WD
@oﬁ’é‘&@ﬁn@l qWHee | abeliedmekhd3, txﬁﬂdl@ﬁréjreei’ddﬁ@ 24a,

Souniards; BeLteen e bue | overe SLARS: 215, 3% Syl Secins,
| ookitig: pbotkangdpardidro the aratli ab adjeceatdial adjacent
eé&@@ﬁgggﬁSOfo%het%%te%%%%%t%%%ne%hé%éﬂﬂw“éﬂ]EWﬁhich are
defined, in the illustrated embodiment, in the two side
portions 40b) radially external to the respective upper
stops 24b, an initial deflection in the direction
opposite to that of penetration of the tubular sleeve 20
in the rotor 6. In this construction, the retention
element 40 has one of its side portions 40b seated on
one of the ends of the two lower stops 24a and the other
of its side portions 40b seated on the opposite ends of
sald lower stops 24a, which extend, in the form of
parallel chords, diametrically opposite and orthogonal
to the symmetry median plan X.

The pre-deflection of the retention element 40 tends to
facilitate the mounting, by interference and with a
greater margin of tolerance, of the tubular sleeve 20 in
the interior of the rotor 6. It should be understood

that, in the illustrated construction, each set of



defined, in the illustrated enbodinent, in the two
side portions 40b) radially external to the respective

WaQIpPensssops 24b, an initial deflection in thePCI/BR2008/000325

10

15

20

25

30

35

di rection opposite to that 16f penetration of the
tubul ar sleeve 20 in the rotor 6 . In this
construction, the retention elenent 40 has one of its
side portions 40b seated on one of the ends of the two
| ower stops 24a and the other of its side portions 40b

saaled opntbhe aRPOSIteENss ehchaidilowst stdpsofishe two
whi ch extend in th%tfornmof ar a lm

(ﬂ?ﬂﬁﬁrFEaPFyzéﬁp SYarf ¢ hogona ?gg?gént M er stop
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e”em NS tfe”%getegef %' ' ta%tt%a!éé% ngatlh% BY respective

erference an reater mar gi n of tol erance,
o&ﬁldi¢1ep¢>:abm>1ar 4@be@ﬁet12@ Fﬁt?-ﬂ’élpﬁt eLEBEnSf 4Ohe rotor

6accdiashguld hendingdesdieps, t BRE, dntid hef i thesloaked stops

construction, each set ofstops 2%? is. fo ned by
o)

cth PRfr tHE &S PRS0 R pyhéa? dlsaposed
V&SDQ@@ V§arﬂ§] agert opper Gtaye2dd] dilspeseolt onhehetubular

a_di_anet ul
SBLEaEE AP 65 AP HET oh - Sab0: FUSTSIRS por o oh. or° 1
t@gmmetsptnmmﬂEamneﬁﬁnwﬂ XAa@%rdﬂﬁg ﬁ@tﬁﬁél@ﬁamﬁ%@§ent 40
t?gtggﬂ%do g%lhog@g stops 24a and the adjacent upper
iC |

are sposed on the sane_side of a
dramsbe coRaREuetiPhe PEORASET stReFdpdrayengs, the two

Sﬂﬁﬁgkr inaldy di-spaosaehddr ity odikpokke symmekiption to

medi an Iane of _the retentjon_.el enent .40 . .r.etai ne

NAT §V8‘5§ Iy ﬁ“etdr%é"fbéﬁs"’t% i Bh %flsp&s S e difdhdite 40
di awnigigs, fohe tofo appepesnt opsiar ethgmivta | tavey stops 24a
dis osed in.r ti y i a X
h%gr%tenh%ngé ewég%ﬁéﬁégg?t e fé{nfggg' Eyﬂggef¥nd?édlan
t heanaoXl. obe stows 24z ngsmed tdiish srsn ta e ereat fyred in

topsai dysypupLay neRAi@n- pl aRecmfelR@itSi-ap akhangement 23,
IS maintalned unaltered in tQ%%glfferent out er

cPeEwkEELBAt i9AcR haRRENE193 Rt A dnCPetiGiitSE 1T

ekaperts 49:d 09@@11339@@5; edlameanycaﬁlymmmﬂueomm relation
d!carmttrhl_ecal | XbSQQOSI elen er e'% 00, d, consequently, the

retention elements 40 mounted in different Ilevels are
sequentially offset from each other by 180°, as better
illustrated in figures 7, 7A, 8 and 9.

Each outer circumferential channel 23 further
incorporates a radial wall 23e disposed so as to be
coincident with the symmetry median plane X of the
retention element 40, upon mounting the latter in the
respective outer circumferential channel 23, said radial
wall 23e operating as an anti-rotation stop for the
retention element 40.

In the illustrated constructive form for the fixation
arrangement of the present invention, the tubular sleeve
20 comprises a plurality of outer circumferential
channels 23, which are axially adjacent to each other,
each receiving a respective retention element 40 in the

form of an open ring.



to the tubul ar sleeve 20 and, consequently, the
retention elenents 40 nounted in different |evels are

waegaesssal |y of fset fromeach other by 180, aBCTBR2®B/000325
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illustrated in figures 7 , 1TA, 8 and 9 . Each outer
circunferential channel 23 further incorporates a

radi al wall 23e disposed so as to be coincident with

the synmetry nedi an plane X of the retention el enent

40, upon nmounting the latter in the respective outer

cid cunfeereent i all1cbapaekd23, sanstradiadbnwal | <8sh outer

erati as,_ an, an at| 1.0 f. t Bhentian
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circunterenti al annel s h are axi al
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resp ective open
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aft?p@f‘d he1l over shdg wableZ3bwafi1eaghould® each outer
circunferential _channel ﬁs |ncor oratln %f E% g b
TOTRIDRET SRHL F bwe CISFEs 3 1 GEpgs by
dﬁ@@éib@ﬂen&@tmeenlaﬁﬁtagﬁuﬂsfeépectmmerrst@mkﬂbhaaﬁﬁment
g@ger stops 24b of said upper wall 23c and | ower wall

*of each outer circunferenti al phannel 23 is
aki al loheseati @dpsbyakafer farestoeictaive eadiorghe the outer

rceﬁpc?l%lf¥§e£€?§ﬂt ' flenent 340, 4 N dhe ddd UEEE@E@Q outer

constructive orn1 e outer circunferential channel
@mma@rﬁnéaa%emééﬂéutléfloafppéamegr edtd & i %é’lece'

'@§0EHQr§hEg1akns§e§b€gb© pieee 1 aic® drheuntnd mrcsheevei ng,
AT T CHICI VR UR TP
peripheral annular flange 26, to be seated against a
lower end annular lamination of the rotor 6, defining a
mounting stop, for limiting the axial displacement of
the tubular sleeve 20 to the interior of the lower hole
portion of the zxrotor 6, and also for limiting the
introduction and relative axial positioning between the
tubular sleeve 20 and the tubular lower portion 4a of
the crankshaft 4.

For mounting the retention elements 40, presenting a
circumferential extension superior to 180°, around the
tubular sleeve 20, each retention element 40 1is
submitted to an elastic deformation and forced, during
its introduction in a respective outer circumferential
channel 23, to an opening position, which is obtained
with a radial spacing of the opposite free ends 40c of
the open ring, until they reach the outer diameter of
the tubular sleeve, said opposite free ends 40c being

then conducted to a seating condition around the outer



peri pheral annular flange 26, to be seated against a
| ower end annular |am nation of the rotor 6 , defining

W@ 20005888N0g stop, for limting the axial displBCEBB2I08/000325
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of the tubular sleeve 20 td8the interior of the | ower

hol e portion of the rotor 6 , and also for limting

the introduction and relative axial positioning

bet ween the tubul ar sl eeve 20 and the tubul ar | ower
portion 4a of the crankshaft 4 . For nounting the
r@ﬁmﬁam of eplemtsula0l aprebesne ng0 a &ivr thaf énéarialr of the

éHhﬁ@pQﬁkﬂ&‘tQliégmféfgﬂegaﬁhecBHHHE§r $1eevs, this
20 each retention elenent 40 1s submtted to an
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odfEesurfarcle of &hfe thm drols et Do 6lp ehethntBpEor 6-

ofydulRe despeat i ¥vesOULBE Cidic es8Ntd1dmGaNNgb ZPresent a
In thIS Ondlt,l%e t he i nner l%g%e 42 of each regentl on

elCdsmERF THRR Ayt st 1HE bot £FOSur Faemopnting
tlaﬁ tiiell aeteheeva &en@numl a6 abroansimdte radbal agapleeve

reh$tloge 1%gng£ tlcoég%orm%etgfrofcgﬂnno%%entlon

the re Fon"al it © upon erference W
t ke emerdr WAl | ‘ofiet hediever lhokengoref otthéh batthe to the

FRL @16 HONBYET 50l BaSAFE SLRE 1HRlEN) olh@éff@fléﬁcéoof the

present a circunferenti all extension i'nferior to
t HOWRsUnt$HeP®f BRE r BPRARLI ofteREmeist20 e@elandreﬁ@ectlve

t Hudeatt idreeyPerdént sS4 0mdenWchh@uicglastike d%@éfmbte s 24a

ofebhecpglentien eleents 19, he Ladlal, Tocking, of 1he o

I nitpgrefrersnmes a4l het | m@rllslmeranelduppaetsmmOw,t hhe two

cAShERCLY® S8R LSTRR A0, LA {0 Sa0RR 1y

| SRS IdE YT Lrp}p?ersmrmtsrzzmcbiam Helané ut r at ed

capst puGldPNoft NEatWPing out the present invention, the
tubular sleeve 20 presents a diameter of about 10.8mm,
the channels present a thickness of about 1.l1mm and the
outer circumferential ribs 25 present a diameter of
about 15.6mm, whilst the peripheral annular flange 26
presents a diameter superior to about 16mm, which is the
diameter of the lower hole portion 6b of the rotor 6 in
the refrigeration compressor of the type described
herein. For these dimensions, each open ring defining a
retention element 40 presents an inner diameter £from
about 10.9mm to 1imm, an outer diameter of about 16.1lmm
and a thickness of about 0.2mm. The outer diameter of
each retention element 40 will promote, upon
introduction of the tubular sleeve 20, which carries the
retention elements 40, through the central hole of the
rotor 6, a fixation by interference of the locking

portion 41 of each retention element 40 against the



upper stops 24b being disposed in a dianetrically
opposite way on the symmetry nedian plane X . In a way

w@R000asI8§d ng out the present invention, the tubCl/BR2008/000325
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sl eeve 20 presents a di anetler of about 10.8mm the
channel s present a thickness of about 1.1mm and the
outer circunferential ribs 25 present a dianeter of
about 15.6mm whil st the peripheral annular flange 26
presents a dianeter superior to about 16nm which is
tihen«h anel Brodf thderdiowers hol e portion 6b of the rotor

Slein t he refrkge&%%'(}?iq_tliorgg{tes%gr o%réggn{:ypﬁwentlon, as

¢l b&&herei n ese di mensi each open ring
def1wsngaeed eivnthoncrtenent dgapragent &hen tippder sleeve

djf@ﬁ%efafm@@beet tHE 9pmr &P Jslm&naﬁp%txer sh-armt ep2  of
about 1mm and a thickness of about O,
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f&@f&&' Ung! SR 11, aga Nkl hfabga%r pektigh the of the
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i ivient aBns1aevel 12Pstiat Bhei A I@él&%l%e’a Br &fivEgs portion

the 5ﬂbﬁhércﬁéﬁﬁ¥§a£@ 451§fﬁbﬁe§rbelﬁﬁﬂ rotor 6 , an
n;g%p portion 22 of sajd tubular egve 20 bei
u

hRePATE A HE S SPRBI TOFE LB (Uouf 3T PoREFtporramtion,
dahbEht hes crahksdafdtdd . Neverhdelesslosdd shimdwlidges, the
underst ood that the pr vent 0
Ao PEAEP dPhpadE IEPER (ADSED o tRoBhE° ant movided
oirewedupgpier pbeleommedimifenhe ofubuhar teitaehse 2@1F—ﬁve 20.

tﬂi‘&ﬂé%f“ Qf oéhéafdl Qeer ,RQEL-EPBoAR tafatt heashankshgiieral

IS not Erow . I'n a_ particular. construction of the
p@@%@%@ru %éﬁgﬁo% %Pcﬁel PrEViGed QCEFRR ShenLY Part of

elﬂl@é 0$RG- 1gHrAW A Sex t &ies PO | Kﬂfer’@ﬂle amnhasdf | ehgeve6 205 or
(PLEPUBBP - d8F R0t 20, TPbllerar LI rhg e SLowd part
u e

undersl bodft hataisai depephplredal eahrokapnf | aﬁget]% carbular
be; pLoyi ded occupying only part of

In another possible construction, the peripheral annular
flange 26 and the circumferential ribs 25 are not
incorporated, in a single piece, to the tubular sleeve
20. They can be, for example, retained in said sleeve 20
by any appropriate means, such as thread, fitting, glue,
etc. The mounting of the pump shaft 30 in the interior
of the tubular sleeve 20 1is carried out so that one
upper end portion 32 of the pump shaft 30 is maintained
with a certain axial spacing in relation to the interior
of the lower portion 4a of the crankshaft 4, said axial
spacing being particularly defined in relation to an
adjacent dinner wall portion of the crankshaft 4. This
axial spacing defines a passage chamber in the interior
of the crankshaft 4, to which passage chamber an upper
end of each helical groove 20a of lubricant oil

ascending channel is opened, allowing the fluid



t he peripheral extension of the tubular sleeve 20, or
al so provided in the formof flange segnents around

w@a009/08988al | of said peripheral extension of tP&I/BR2008/000325
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tubul ar sl eeve 20. In anotB&r possible construction,

t he peripheral annular flange 26 and the

circunferential ribs 25 are not incorporated, in a

single piece, to the tubular sleeve 20. They can be,

for exanple, retained in said sleeve 20 by any ,

wnﬁﬁﬂcﬁ@dfeaﬁ@twesemht]ae fLhbeadanti tlilngyf gtlve, ol c sump
ntin he punp 30 e 9t 8ELOK Offl a
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exthnporitdaoni §2 ofiithe plwep shaifer 30014 rraqhﬁrm%d ththe
%ﬁ%ﬁﬁs@iaﬂftaxéi al c&&ﬁ%&&@g muslatien 591t he tRkecbabrefssor

ower por'tion 4a of the crankshaft 4 , said axia
it bRng- yRFLGRiB%r |y defined in relation to an
adjaceMn | fRercyaddptpostéoonoédt heretankababted debhirsbed

axi al aci ng defi assa chanber in

iR %ﬁgthEE&FEXKSﬁQE o RH"Eh paé%%:%uCtlon s
Qnamzeira&redjpperltendshbuédch hel | aahd@:r@m@dzoa:hﬁt this
| bri canto 0 Loaseendingachannel sbe QRensd of)! oWidigi ction

miTuni CAt ron: bet ween t cant 0
thre ohé opipg izadid i&y dafpagggg@r@ﬁ%erlnwﬂpn What is

el il fiyi dosoraami cagi opnwi t Briheipuker agid not the
channel of the crankshaft 4 conductlggrlubrlcant oi

PR £ NP RELSR T 1 tSF t SOBBEFUBF 1 €5t E4T™Al t hough t he
concept presented herein has been descri bed
considering mainly the oil punp construction as
illustrated, it should be understood that this
particul ar construction does not inply any restriction
to the applicability of the present invention. Wat is
intended to protect is the principle and not the
specific application or constructive formCLAIMS 1 . A
fixation arrangenent for an oil punp in a
refrigeration conpressor of the type which conpri ses:
a shell (1) inferiorly defining an oil sunmp (3) and
carrying: a cylinder block (2) in which is journalled
a



crankshaft (4) having a |lower portion (4a) projecting
donwards fromthe cylinder block (2) ; an electric

worea0o/053881 or (6) fornmed by a stack of annul ar PCT/BR2008/000325

10

15

20

25

30

35

| am nati ons defining an axi2dl central hole (6a) having
an upper hole portion, inside which is fitted and
affi xed the I ower portion (4a) of the crankshaft (4) ,
and a |l ower hole portion (6b) ; an oil punp (10)
conprising a tubular sleeve (20) , superiorly nounted
to the rotor (6) and infericupys mrersed in the oi
and a statiaonar unp, af (3 1in

lﬁﬁﬁatl g\eegj IH:andfgeflém ggn a%)u ar .
gapfmnghraheonn@@mpmmasqﬁ Qﬂmth®ttﬁpe #nd Chavdompraises: a
I en 31 d f e parts thes) and
PP (D) "hnd Byl nder b @é‘f?i%;% et e i b
tﬁ@?rYPHSOHQr@¥%§WQ¢H(Qiﬂcﬁnl et Bn¥PoA d%ﬁnﬂﬂuﬁqﬁ%}ed a

)c%&aﬁﬁ@ﬁ&@tgr mndhhb@nguliwl @bwélreerycﬁrt(ﬁh&) a?d)}/\lrpzedsu ésting

radi a axi C e _retenti.on

e QﬂﬁﬁFéF4 Jﬁﬁb %ﬂé%ﬁl 00@1 e‘lp rig, motor

(4d)or mhsth f@m&ﬁﬁtéﬂraad sadcalIyffoan@@lagalhgml@atlons
e_an fr rcunf.ene

(gé?%@é?%ne% %xgtgrl 'rgg_ (H 1QUME q{a{\%]nf)gu?n&)ﬁé‘r hole

meen MD consecutlve ann
| arhaphensinsilaswhbchxiiad | fitbef e tablisedsitds elower

(gogtloho f@@) r gEOre b) crakehdlte ar4pngementa Q%mﬁa@:t hole
forth in c 1, characterlze&gln that it conprises

aPﬁFEF8P|t§6%¥'réanPFBn BPBrent ) 46PTWESISE 8r obiular
t beebubul azo)sJ eevupefa0)liyn mbuheadt wnethkansmtor (6) and
transvers ta the axjs of t t ubul-ar ve

el eFéP%ﬁ?lO#Wﬁ%ﬁﬁ?% (‘40) Egslng%ﬁt %uﬁﬁlnéggértl%ﬁd @
(éthtseaae@ opumpr eshatti vé3ei rcuntereali atoextlasi babular

(git ﬁe {ﬁ) né‘r)?cﬁ &@khn?ﬁgt he | QwRl Hol §2PoLticen 1{1@@) inner

@ arrangenment,-as set forth
i Wadlai mfz th@harléétt@ﬁrze@q% RMINSACH r kBT orend  (31)

ekepBBi-te40) PN esranc ey, offavig a&hell (1) and
circunferentijal extensi n be ween out éﬁ'g orises
abghinoes Bt ebeht | armit |I{hﬂ?9 P
sapememsﬂ(bﬂdmxetwmnldmaakémenbf(Hhé IdGwgrosed eeround the
pg{lkhggr((s@eeo\;etl?go) and which is radially and axially
locked thereto, the retention element (40) having a
radially outer locking portion (41), which is seated and
radially forced against a respective and confronting
circumferential extension (6c) defined between two
consecutive annular laminations, so as to axially lock
the tubular sleeve (20) to the rotor (6).

2. The arrangement, as set forth in claim 1,

characterized in that it comprises a plurality of

retention elements (40) disposed around the tubular
sleeve (20) in at least one plane transversal to the
axis of the tubular sleeve (20), each retention element
(40) having its locking portion (41) seated on a
respective circumferential extension (6c) of the inner
wall of the lower hole portion (6b) of the rotor (6).

3. The arrangement, as set forth in claim 2,

characterized in that each retention element (40)




rotor (6) . 4 . The arrangenent, as set forth in claim
3, characterized in that the tubular sleeve (2 0 )

W@ 20004063880t | east one outer circunferential cheCTBR2008/000325
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(23), in whose interior is2housed and axially | ocked

at | east one retention el enment (40) nounted around the

tubul ar sleeve (20) , so that at |east part of the

| ocking portion (41) can deflect in a direction

opposite to that of the nmounting displacenent of the

i ssd eeva (2pen) initde i Meerings oza t ké ncongieregitial

The ar apgenent et gth i dné °
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%r?@fhbg%ﬁx%“cerea&f‘ E8eei Vbigr athJ18ashopBon et @H)I 08t the
enent in the formof an open ring. 6 .

aﬁ@fa‘?ﬂ@e as set forth inclaimb5 , characterlzed

iq, t hateeachrreheahén, el enent s£40) ffdﬂrtﬂlﬂe flor molasam 3,
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ou er T F cur ere anne has 1ts bottom wall
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6. The arrangement, as set forth in claim 5,

characterized in that each retention element (40) in the

form of an open ring presents an inner edge (42) to be
gseated around a bottom wall (23a) of a respective outer
circumferential channel (23).

7. The arrangement, as set forth in claim 6,

characterized in that each outer circumferential channel

(23) has its bottom wall (23a) defined by a respective
outer surface extension of the tubular sleeve (20).
8. The arrangement, as set forth in claim 7,

characterized in that each outer circumferential channel

(23) has an upper side wall (23c¢c) and a lower side wall
(23b), the latter presenting a radially outer extension
(23d) lowered in relation to a plane transversal to the
tubular sleeve (20) and according to which the retention
element (40) is inferiorly and axially seated and
retained in the interior of the respective outer

circumferential channel 23.
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| ower stops (24a) and upper3stops (24b) , between and

agai nst which is axially seated, by interference, at

| east one respective retention elenent (40) . 10. The
arrangenent, as set forth in claim9 , characterized

in that each outer circunferential channel (23)
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CLLEUIESHB bf cFmanelo(2E) ALe, OELiMs, DELYEP, Ol Loy
ptece,tHen thespeiulas slppexr stops (24a), an initial
deflection in the direction opposite to the penetration
of the tubular sleeve (20) in the rotor (6).

11. The arrangement, as set forth in c¢laim 10,

characterized in that each one of the side portions

(40b) of the retention element (40) is retained between
the ends of the lower stops (24a) and the adjacent upper
stop (24b), disposed on the same side of a diametral
plane of the tubular sleeve (20).

12. The arrangement, as set forth in «c¢laim 11,

characterized in that the ends of the lower stops (24a)

and the adjacent upper stop (24b) disposed on the same
side of a diametral plane of the tubular sleeve (20) are
symmetrically disposed in relation to a symmetry plane
(X) of the retention element (40) retained by said
stops.

13. The arrangement, as set forth in claim 12,

characterized in that the outer circumferential channels




(20) . 14. The arrangenent, as set forth in claim13,
characterized in that the tubular sleeve (2 0)

W@ opHN5ses, interiorly to the outer circunferePtT/BR2008/000325
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channel s (23) , a peripherak# annular flange (25) , to

be seated against a | ower end annul ar | am nati on of

the rotor (6) , defining a nounting stop for limting

the axi al displacenment of the tubular sleeve (20) to

the interior of the lower hole portion (6b) of the

r LBy L6 defSneahbeammamgenEmu"airunfénﬁnﬂﬁah cllg m25)

14, i h.th | f
f5cblaYRERat P 0k BB N ) LB Siapeilbaceve
sKé@We (2 0) presents a first end (21) mounted in the

pheri anOof he{dhw.ae, | ower pid i ofofdR) %thﬂalm 13,
crankshaft (4) 16, The arran %?ent as se{ forth

in
cehprpoterifgdadiefnasd HF tHE 1At TGS i %Obfcomprlsesr
reheatliopl¢l esERhs bﬁ&)axcwmﬂdmmnﬂmtcha{mds (23), a

( PERLRAER 0 FEF g af TE: (BrdTr di ”?Sﬁgéﬁsﬁiaﬁ%ﬁt ;
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SQaﬁﬁ%ﬂﬂlﬂgﬂégéﬁnfBQ & ﬁ§ O€Saxial displacement of
the tubular sleeve (20) to the interior of the lower
hole portion (6b) of the rotor (6).

15. The arrangement, as set forth in claim 14, in which

the lower portion (4a) of the crankshaft (4) is tubular,

characterized in that the tubular sleeve (20) presents a

first end (21) mounted in the interior of the tubular
lower portion (4a) of the crankshaft (4).
16. The arrangement, as set forth in c¢claim 2,

characterized in that the plurality of retention

elements (40) comprises at least two retention elements
(40) axially aligned and spaced from each other and at
least one retention element (40) diametrically opposite
and axially and equally spaced in relation to the first

ones.



