MOUNTI NG ARRANGEMENT FOR AN O L PUWP I N A REFRI GERATI ON COVPRESSOR Fi el d of
the I nvention The present invention refers to a nounting arrangenent for an
oi | punp WAARtP48K50i | punp for a refrigerati on conpres®EI/BFR20G9H80I3§ pe

whi ch conprises, in the interior of a Hernmetic shell, a nmotor which carries
a crankshaft having an upper end designed to drive the refrigerant gas
punpi ng mechani sm of the conpressor, and a | ower end carrying an oil punp
imersed in a lubricant oil contained in an oil reservoir defined in the

interior of the shell . Background of the Invention An inportant factor for
the correct 1@ ﬁﬁéﬁméﬁ%rbégrw LI BRESERN & REFRIERIaTeR e
| ubrication o € conponents thereo ich have a rel ati ve novenment

t her ebet ween. COMRRES¥PR cation i s obtained by punping the |ubricant oil

provided in agnoid seseryoinvaetimed in the interior of a generally
hernmetic shelT of Said conpressors, in

a lower portion,of said shell. The
oil is punpe&”ﬁﬁtPFeﬁﬁﬁEm%ﬁyQHﬁ%?ﬁﬂ¥§fﬁf?h%gefgtTQ%nﬁﬁ9%n€ﬁF%ﬂ9% &
conpressors wher ehnooidaipthng landt uonan fodl exsmpl Eor by gredrigeratd arhe oi |
reservoir. In_ s kn o] r ions.. the GRTRS or.:co i :
general ly ver(f?ng%r?e%sr’%%\ﬂg a?ﬁ%cg ﬁ &g"’lé} u%rg can%éssc’)‘i | 1&%‘% a%ctﬁlggnduct S
said oil to td® zohprestdr pheld.t@ motamrikitledsatsing fhenaskEiddt of

sal d cr ankshaldysdg LACSEEANSERUCIdONYnddIe:! ladlivrepuiRed ddomgditu |
reservoir by centrifugation and nechani'cal dragging. In thes
construction33a$h@u%Phﬁﬁsﬁ%$¥a%%%§eﬂfstgepSPWngségrPt?ngxﬁeﬁ§W5ﬁ76¥5¥ided,

ext er nal L%O (xgzp@gi%?e%g) | 111 npempal byméNe86/ 29016} , lwikiri deelt calil
grooves ich conduct .the lubricant oil fro he qil_r rvolr__t.
relativelylﬂﬁﬁQﬁfiﬁﬁ?sl%fa?half reservoir gé%lnea in %%% %%teff%ftg%
the shell.
Background of the Invention

An important factor for the correct operation of most

15 refrigeration compressors is the adequate lubrication of
the components thereof which have a relative movement
therebetween. The lubrication is obtained by pumping the
lubricant oil provided in an oil reservoir defined in
the interior of a generally hermetic shell of said

20 compressors, in a lower portion of said shell. The oil
is pumped until reaching the parts with relative
movement of the compressor, wherefrom said oil returns,
for example, by gravity, to the oil reservoir.

In some known constructions, the compressor comprises a

25 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
reservoir by centrifugation and mechanical dragging.

30 In these constructions, the crankshaft presents a
portion of its extension provided, externally
(WO2005/047699) or internally (W096/29516), with helical
grooves which conduct the lubricant oil from the oil
reservolr to the relatively moving parts of the

35 compressor provided away from the oil reservoir.

In W02005/047699, a tubular sleeve is provided around
part of the crankshaft’ which presents the helical



conpressor provided away fromthe oil reservoir. In WR005/047699, a
tubul ar sl eeve is provided around part of the crankshaft ' which presents

t he hel i cwbgooeuens sai d tubul ar sl eeve being attached POTIHR0®MOEE3SSSOr
shell or to the stator. W6/ 29516 pregents a solution in which the
crankshaft has part of its extension defining a conduct inside which is
nounted, with a radial gap, a punp body, said solution presenting one of
the parts of inner wall of the tubular shaft and outer wall of the punp
bodyprovided with helical grooves. There are known sone prior art solutions

for oil punp in variabl.e rs these CAASt rUst i GRS
(WD93/ 22557, 96%§X§67858a33203§% g?%Sg?igééﬁe %?%ﬁ%shg?talnferlorly carries
a punp body propréedow sheddr facéocimensltatard i nternal ly di sposed in a

tubul ar sl eeyosinscals thepants deldned i the aumprbade andaikent obul ar
sl eeve being rotativel statlonaré inrelati n to t he Ot%ﬁP1 art S$8 as to
provi de the h@&ggpﬁﬁteﬂi%cﬂtﬁn eRECBFLOBei E& ugﬁ? or ce,

resul tingsfrqmithe 1rsotra<§m1@@e@)‘ whehnet aradiSal ugapn Wﬂﬁd}m eseahds the
punp body externally provided with helical, gro e t
crankshaf t s§°&é1t9(9¥7r &%?%e]?qfe?%woflﬁ qf*ﬁ t]flgba%\gr%%s?%gv IeG?ngﬂatalth agﬁed to
the el ectrictimet otubtiaber biaatfixadi ovutred, vedild fbultie sPeBpe Befrg

nount ed around th gap. Such solution all ows
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friction weaf t0 0 ween t arts of punp body and tufular sl eeve,
as wel | as nEtlens cale [kowyes sare apméémlatri‘ofsqhétwwdf?rxa% RUBBt#WEen

rsnalsgl ;[ uﬁ‘%g)ﬁ{ S%bg?\é/{\g:éﬁﬁ%jﬁéhﬁpe%@t ebmégﬁggt&rgr ?Cilll C&Jl'ie)s(slé nevhtablietions
US6450785 andWﬂf‘zﬁd@@@715§SéééH7B¥e ShrA0Ss TP RRE cﬁgﬁﬁgﬁ%ﬁp body
provided w t Rd®IdicHly carries a pump body prov1ded. with surface
channels and internally disposed in a tubular sleeve,
one of the parts defined by the pump body and the

15 tubular sleeve being rotatively stationary in relation
to the other part, so as to provide the dragging effect
on the oil being drawn by centrifugal force, resulting
from the rotation of the motor.

Solution WO093/22557 presents the pump body externally

20 provided with helical grooves and affixed to the
crankshaft so as to rotate therewith, the tubular sleeve
being attached to the electric motor stator by a
fixation rod, said tubular sleeve being mounted around
the pump body with a radial gap.

25 Such solution allows friction wear to occur between the
parts of pump body and tubular sleeve, as well as
mechanical losses, as a result of the rigid fixation
between sgaid tubular sleeve and the stator and of
practically inevitable misalignments between the pump

30 body and the tubular sleeve.

Documents US6450785 and JP2005-337158 each presents a
solution in which the pump body provided with helical
grooves in its outer surface is inferiorly affixed to
the electric motor stator through a fixation rod with a

35 U-shaped profile, and the tubular sleeve is affixed to

the crankshaft of the compressor so as to rotate

therewith. Each of these solutions present a



grooves in its outer surface is inferiorly affixed to the electric notor
stator through a fixation rod with a U shaped profile, and the tubul ar

sl eeve i swafbixadioso t he crankshaft of the 'conpressor POTHR200/00013at e
therewith. Each of these solutions present aconstruction in which the
fixation rod is rigidlyaffixed to the electric notor stator (or to a notor
protector inferiorly affixed in said stator) , allowing only a certain
angul ar novenent of the punp body around axes contained in the | ower
fixation plane of the purrp body to the fixation rod, said plane being

or t hogonal t%&%ﬁ:fﬁ{ afi ofwﬂ{@qcom)éesggkatirgﬂs,rgae gbxagfllgmdugd can
be el astically orne oarlllowthe punp body to incline so as

accommodat e iaffdl®¥ed ntPhetlil?lt Sliesit e t’ﬁ@tPHblﬁ%ﬁt%’F edP&, FBV\@/eF“Ot8§ t he
punp body is gyirddias-t onberdbsplacedizdd i 18 enlidr edtyatdn) di netbiwvdng

orthogonal to the crankshaft, as_a funct f id f th
fixat |gon rod F0-¥ Ha %¥B?1n fngBlRgGt lrjnt?é(ﬁlﬁ%ﬁgo qé H@?‘%eﬁ%ﬁ? bxa% Aot e
const ruction m{emcmtagn@dsahl grinentsyer nfmxdénonopd@mapyt)% ’pr| PHO®R i n
whi ch 119, axlisndp EONGRDUEL . OloRLA) hat@ L0Enaxpa1ah Lhenbibubar ool ceve.

Al t hough reduci wear an bsses, ese prior~art sol utions
still lead tdhe caramishadt ief drey ¢ouBrepaeti cihas) ythsndigeiing ©RE

i nevitabl e digmpshanal Levicali19NSa &k +ie MeBUfACT i etaed nbbaly e
Brazilian co-pendi ng patent docunent Pl 0604908- gﬁ(v\ozo ﬁ’Bg % g g ents
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the punp body'¥GE6ls 8PspFadt@afEIHIREE ntEPF ve, in
radi al dlerECtﬂhZH\Sthhmagonﬂleé@I haoaeaskshadfd ahd rptmdi beldy | dekadti n

relation to t eqe?r (r)% th%& ﬁ%%%“ ng. means oérn%%gagunp %o@_{llé%ltrlgm% rigid

rod having t |tte nara using provided in
t he | ower end:»ntnitdgmabftdz htel”x@ucr:rpaml@sﬂyaf’so as eofvuppoen e thet LdgidThus,

the di rmns'Ork_‘alxatlon of the fixation rod to the motor, it is not

capable of compensating for construction or mounting

15 misalignments, in order to occupy a position in which
its axis is concentric or parallel to the axis of the
tubular sleeve. ‘
Although reducing wear and friction losses, these known
prior art solutions still lead to a certain efficiency

20 1loss, particularly congidering the inevitable
dimensional deviations during manufacture and assembly.
The Bragzilian co-pending patent document PI0604908-7
(WO2008/052297) presents the pump body freely
displaceable in the interior of the tubular sleeve, in

25 radial directions orthogonal to the crankshaft and
rotatively locked in relation to the rotor, the
supporting means of said pump body being a rigid rod
having the first portion loosely fitted in a radial
housing provided in the lower end portion of the pump

30 body, so as to support the latter. Thus, the dimensional
deviations of both the pump body and the tubular sleeve
are absorbed by said pump body freely moving through the
gap between the lower radial housing of the pump body
and the rigid rod.

35 While said prior art solution PI0604908-7 minimizes the
effects of the dimensional deviations regarding wear and
friction losses, it introduces the collateral effect of



devi ations of both the punp body and the tubul ar sl eeve are absorbed by
said punp body freely noving through the gap between the | ower radial
housi ng avotzhw/@utyy body and the rigid rod. Wile said pCT&aR2009(008385ut i on
PI 0604908-7 mini m zes the effects of tHe dinensional deviations regarding
wear and friction losses, it introduces the collateral effect ofproviding
intermttent contacts between the conponents defined by the punp body and
supporting rod. The contact between the surfaces, upon high rotation speeds
of the mechani sm generates an undesirable noise in the operation of the

compressor . - Besides, Lhe ;| sues egar diog. dhe. f pee.displ age el Rhddie pump

body inside t sl'eeve, 1 n radial directions orthogonal to the
crankshaft, wiefined dvattive p@@ﬂzl]ﬁ@dlfnaﬁ@l SUPBATEdNFhECFunP Heo ot adte

prior art solugiansyfehet %%x@ace@m;%nahigﬁr Ix@%ra%tllo@ﬂ SOSVALSBAr threesent
a deficient fixation of the punp part (pung g gﬁ t ubul ar sleeve%j}o t he
crankshaf t oﬂnﬁ%h%ﬁlaﬂheng§aﬁﬁa5§ﬁp it P dﬁﬁa €a Av-Set afthi ¢

material . 4nd é&&ww1§@|wh¢0ﬂ&mhays9@ra tubul ar sl eeve or a punp body
EP0728946 di ff : Hot o8
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particularly re occurs wt
ti me a degraddte orpump t bedyualinsy.def the ftlxlaltll@h cﬂit%ﬁ‘f’@d i neadipe

operational conidi 8ss b LIS, SRUPr E5SPhe SUGRKARREA! Widn Af heladiie

degree of int erence betwe e parts affixed to each_other, In case the

tubul ar sl eevkodringie 1pune baeion s teaden®f DyMRst FREOF hi SHeat BFEQF @44
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Che i xati on BHETTEH 1§ SoEaPheat EbFBEtenope: FEol RGH: PR T 1 Y Ta b ect
of the presenérlmwbwlannsl@e@ebvtdethe crankshaft or rotor, when said
pump part is made of a non-metallic material. In the
known solutions having a tubular sleeve or a pump body
15 (EP0728946) in a material different from that of the
crankshaft or rotor, particularly a non-metallic
material, such as plastic, there occurs with time a
degradation in the quality of the fixation obtained,
since the operational conditions of the compressor, such
20 as heating, affect the degree of interference between
the parts affixed to each other. In case the tubular
sleeve or the pump body is made of plastic, this
material will present deformation when submitted to
heating upon operation of the compressor, causing loss
25 of said interference and consequent loosening of the
fixation initially obtained.

Objects of the Invention

It is an object of the present invention to provide a
mounting arrangement for an oil pump in a refrigeration
30 compressor, which allows the pump body of said oil pump
to be concentrically mounted inside the tubular sleeve
of said oil pump, with freedom to move in radial
directions orthogonal to the crankshaft, with a rotative
locking in relation to the pump zrotor and without
35 allowing generation of undesirable noises, upon
operation of the compressor at high rotation speeds, by

intermittent contacts between the pump body and the



nounting arrangenent for an oil punp in a refrigeration conpressor, which
all ows the punp body of said oil punp to be concentrically nounted inside
t he t ubul&© 2810680950f said oil punp, with freedomto noPETIBR20GA0GA3S
directions orthogonal to the crankshaft, with a rotative locking in
relation to the punp rotor and without allow ng generation of undesirable
noi ses, upon operation of the conpressor at high rotation speeds, by
intermttent contacts between the punp body and thesupporting or fixation
rod. Anot her object of the present invention is to provide an arrangenent
whi ch conprlses an ail pu ed above, presenting a non-netallic
tubul ar sl eeve: &%léﬁj%%n e 5%%&? y a tached to any of the netallic parts
of the conpréssihedefdhimttbyof hehe ursemld tReeREHaRt 15| £0] BreVEdet REr

obj ect of the erdtVEAE EAN dfndiRddeagn canr W@h&m&s agicietied
above, which guarantees an adequaté Iubrlaghlon of gﬁéggﬁressor Rarts
n

with relative neRESSEREATEN § oWOFGI&L l§pé5&§ RFVObEEE Yof the
pr esent S@lﬂdéﬂ1b§ gébdwém@Ihtﬁﬁbﬁédaﬂgeﬁﬁﬁtoﬁutheametaﬂédcapevés wiose

construction nimzes the proble ngd i ea inth
ene?gyucohsu %:ﬁ?ﬁﬁéﬁﬁﬁsﬁai?{?ﬁég gﬁb ‘%ﬁ%%%&ﬁ% %gHEShQEE Se hEne
concentri ci t yrtandsf r actfwnt et wedy esdi doﬁartlse Presenieh preadnitan a tPow
noi se at hi g roatd o, gPeers,nodichs byt hes obiesh okrhe Presert

i nvention to“provide an arrangg nt such as cit above, which allows a
const ruct i on aMauRiegs peeci sheAvake eh%?r%%a%%oﬁDUﬁ@e§'Qt.QQQgﬁgﬁﬁoinother

obj ect of; 4 he,resenti dveti ¢ RoNEndtan @vieaNganentl csiciroas tdioned
above, mhlch presents a reduced cost and an easy construction. Summary of
the InventiorFPeeds.

Another object of the present solution is to provide an
arrangement such as cited above, whose construction
minimizes the problems regarding wear and the increase
15 in the energy consumption of the parts of said oil pump,
due to loss of concentricity and friction between said
parts, and which presents a low noise at high rotation
speeds.
It is a further object of the present invention to
20 provide an arrangement such as cited above, which allows
a construction with high precision and easy to be
mounted.
It is also another object of the present invention to
provide an arrangement such as cited above, which
25 presents a reduced cost and an easy construction.

Summary of the Invention

These and other objects of the present invention are
achieved by the provision of a mounting arrangement for
an oil pump in a refrigeration compressor, which
30 comprises a shell containing lubricant oil and carrying
a cylinder block journalling a crankshaft; an electric
motor having a stator affixed to the cylinder block and
a rotor mounted around the crankshaft; and an oil pump
coupled to the crankshaft and having: a tubular sleeve
35 having an upper end portion affixed to one of the parts
of crankshaft and rotor; and a pump body disposed in the
interior of the tubular sleeve and having a lower



These and ot her objects of the present invention are achieved by the

provi sion of a mounting arrangenent for an oil punp in a refrigeration
conpr essoWO 2wahid9sonpri ses a shell containing | ubri canPCHBR2009D0ERBr yi ng a
cylinder block journalling a crankshaft® an electric notor having a stator
affixed to the cylinder block and a rotor nmounted around the crankshaft;
and an oil punp coupled to the crankshaft and having: a tubul ar sl eeve
havi ng an upper end portion affixed to one of the parts of crankshaft and
rotor; and a punp body disposed in the interior of the tubular sleeve and

having a | oveppeitban Laniled By the §§§@ﬁm¥ defrined by, thig Cydindesrbl ock
and stator, sg as.to be freely "displaced in hg |%ierlor of the tubul ar

sl eeve in radPaPcli Bt i BRateFt heGord £6 Ofe ottty ofigRLECEE tife FlRor
and rotativel ynkeeked i ofretlad i aubud dhe slelte, sal dragiabgedEnécedopsi Sing
a fixation ro vin n per_.portion.articulated to one of_ the parts of
cyl i nder bl ocgraﬁaggggﬁor ,‘u‘%ac &’edi rﬁ?%ta&lé)ﬁl artréul acfjipontq'é i sSTURPEh ‘?1%5

ort hogonal Sandotepliarady t dadked otiat i orebaxtisonf the rtdteor ,ratmkra | oaed
portion angul gt e J e aﬁ%g{ j i i onal
to said arti c%l g%f?%%glgé:&s%anm a?%iulf% \%hi C ttﬂie&?o%grda p%é‘?%g% %?1 ?Igléeg (g%rrp
body is axi al PPTEéPRI et haglatedaily poent el, R olditt® t 6fa @V Fede®dn

orthogonal angdleep! agad tecdher) otalddsymidyd stef bhe sptokulbPidnpPastisgul ar
aspect of the of th i nvention, the fixation rod [s

I.r angenmen pr esent
U- shaped, havWﬁﬂjcg &i P%}hoglo Eil PEIENTT e it TRFF e X 1R
portion ofot hehti xabten, r echdand whoser | quweart iends aageleariyechad bfreebase

| eg whi ch def ;& I rtiop of_t i j.on_ r.od. not her_ .
particul ar as%ggélépgfihgav%éoelg%n%éi E\%n [ Q%Fgfﬁgghpp%lf&gor%&g%ﬁt i%(?n So?l? he
tubul ar sl eevartscplavidad awilich s iareuddreni¢hl theodveen simelavhieh a

t ubul ar the pump body is axially retained and slidably mounted,

according to a direction orthogonal and coplanar to the

15 rotation axis of the rotor.
In a particular aspect of the arrangement of the present
invention, the fixation rod is U-shaped, having a pair
of side legs whose upper ends define the upper portion
of the fixation rod and whose lower ends are connected

20 by a base leg which defines the lower portion of the
fixation rod.
In another particular aspect of the present invention,
the upper end portion of the tubular sleeve is provided
with a circumferential groove, inside which a tubular

25 metallic connector is fitted and rotatively and axially
retained to be then telescopically mounted and retained
in one of the parts of rotor and crankshaft.

Brief Description of the Drawings

The invention will be described with reference to the
30 enclosed drawings, given by way of example of

embodiments of the invention and in which:

Figure 1 schematically represents a longitudinal

sectional view of a refrigeration compressor with a

vertical shaft, said compressor presenting a rotor
35 provided with a central axial hole having a lower

extension which is not occupied by the crankshaft and in

which interior there is directly attached a metallic



metallic connector is fitted and rotatively and axially retained to be then
tel escopically mounted and retained in one of the parts of rotor and

cr ankshafwoO 2Bro/gp19Descri pti on of the Draw ngs The i nvenPCHMBRADIN00GESS
described with reference to the encl osé€d draw ngs, given by way of exanple
of enbodi ments of the invention and in which: Figure 1 schematically
represents a |longitudinal sectional view of a refrigeration conpressor with
a vertical shaft, said conpressor presenting a rotor provided with a
central axi al hole having a | ower extension which is not occupied by the

crankshaft and, a%'&r‘é%x}'g eld %n punpe%ﬁr%dééﬁgﬁfuc@é&aﬁgggralng to a

metal | i ctubul ar sl éeve an o tructed according to a first
enbodi ment offiss jemkaditant paf tihe | nvemeleRd PATERRLLY| TBReEFRed; L2

Ir:eser v0|| r deﬁdﬂ&edoii‘l Iafl %{Sr@ﬂorfé%\r@éli hgeghakl ah sai ﬂo@ﬁﬁpp@&iﬁmbn f
igure la schematica nd. partia resents a view such as that o
figure 1, f&f é:lleon%l't% tc?%n'garlrfi %HF%%%‘Wer ext ensi on of the crankshaft

proj ects ch)wmsajuﬂa/ f4 osvhehans bel it andt areriimldrderepesetntashat Néewubul ar
sl eeve, accor di :}g %gcco)gd ngggl mente for, t&g?&#u@y of ,t ReiRRegent
2

i nvention; 23 represent, in a Si m a side_view
and a Iongl tljchwmi sat;tenﬁnah o wtde acramhﬁh@ﬁﬁsmnmqq}@fépwwﬁ dife punp

body illustrated, in %b\guﬁélg}ht buges 13 Adita uepiesath thE BushiRld f1 ed

form a side view and a | ongitudi nal sectional view of
constructi ve SG8HS or a?ﬁ@réaﬁa berly 2 i PEEREF atEPIH MG Hu %O‘Fa &ﬁ gQié 4

representiy ighnd SEM@tpsddur fi flmﬁeﬂmm an enl arged partial Iongitudinal

secti onal V|ewof an artl ulation re on of the.fixa dlnt t at or
es in a sim f % 8 %grm gd%

pack of the dﬁiﬁjrr&%o?r & repr P ’

view and a longitudinal sectional view of a £first
constructive form for the pump body illustrated in
figure 1;

15 Figures 3 and 3a represent, in a simplified form, a side
view and a longitudinal sectional view of a second
constructive form for the pump body, i1llustrated in
figure 1la;

Figure 4 represents, in a somewhat simplified form, an

20 enlarged partial longitudinal sectional wview of an
articulation region of the fixation rod in the stator
pack of the compressor;

Figure 5 represents an end view of the articulation
region of the fixation rod, when taken according to the

25 direction of arrow V in figure 4, indicating, by
continuous arrows, the angular movement of the fixation
rod around an articulation shaft;

Figure 6 <represents a simplified enlarged partial
longitudinal sectional view of a refrigeration

30 compressgor, illustrating a way of attaching a tubular
sleeve, in a non-metallic material, to the rotor of the
type illustrated in figure 1;

Figure 7 ©represents a simplified enlarged partial
longitudinal sectional view of a refrigeration
- 35 compressor, illustrating a way of attaching a tubular
sleeve, in a non-metallic material, to the rotor of the

type illustrated in figure la; and



Figure 5 represents an end view of the articulation region of the fixation
rod, when taken according to the direction of arrowV in figure 4

i ndi cati YO 2BW/EOBKEI nuous arrows, the angul ar novenent SCTHBRIVG0RI3Fon rod
around an articulation shaft; Figure 68 epresents a sinplified enlarged
partial |ongitudinal sectional view of a refrigeration conpressor,
illustrating a way of attaching a tubular sleeve, in a non-netallic
material, to the rotor of the type illustrated in figure 1 ; Figure 7
represents a sinplified enlarged partial |ongitudinal sectional view of a

refrigeration GOIRILYSAng 1dd UL OALADG: % BYan! vaLLAghANE 8ibhBukaEag] eeve,

in a non-mnet Srateria e rotor type illustrated in figure
| a, - andFi gurS@s?tacmﬂi 8@(1|eé'pr efsféﬁﬁe%FJp‘f%]rV:vl & and Beth et r FERPCSECE onal

vi ew, respectdifiudq & @Mi&e coid et 04 ceasht g@f eéhéonbhomedalﬂlie
attachnment of the non-netal t.ubul sl eeve o% % pu ng ﬁ #
central aX|aWQQﬂ¥§?ﬁs%qﬁ¥§(ﬁ BRIkt rREER FR Fﬁu?@n ralpRELPptitan of
the Il usty ategd i aeh sl Thet patesenin i fivgunté of. wi | | be descrlbed for a

reci procating _herneti.c _conpr,ess f qyp& ype applied to a
refrigeratio g ipLion rg)éEeCElf rath ﬁ% é1$ d refrigeration

system presémkingpaegeneraliWVhethEmicwgﬂélI , héesengbadcylfarder 3l ock
2 which defingg. ﬂﬂf‘q BeWrRiin W @@é&@t S I B&hRY @eatwgthteston
(not |IIustrate fé@é ower oﬁtlon of the shell 1 belng defined_an oH

reservoir 4 txmﬁw%ﬁﬁ%#ﬁ@hﬁooﬁlIﬁﬁéﬂgﬁﬁﬁﬁﬂ@ﬁtéyqqﬁ@rnﬁ%ﬁ@eaﬁa?t§mﬁﬁ
conpr essalp i sipdwedrt Ough g Oide FRURraltl drhes¢atein) Ughtaemenoy i laed

heren (e (LA ALl o1 corPeesaotyl S of sy ype LGy gy crpnishalt

cyl i nder bl oskhizlandigfriesent engeylinder 3 within which actuates a
reciprocating piston (not illustrated), in a lower
portion of the shell 1 being defined an oil reservolr 4,

15 wherefrom the oil that lubricates the movable parts of
the compressor is pumped through an oil pump.

In the construction described herein, the refrigeration
compressor is of the type driven by a crankshaft 10
which moves the ©piston, said crankshaft 10 being

20 journalled in the cylinder block 2 and presenting,
superiorly, an eccentric portion 11 and, inferiorly, a
tubular end portion 12 in which, from a lower end 13, a
vertical inner channel 14 is defined, for example with a
cross-

25 sgection in the form of a circular segment, which
maintains fluid communication with a helical external
0il channel 15 provided in the crankshaft 10 and which
takes the oil pumped by an oil pump to the compressor
parts to be lubricated.

30 The cylinder block 2 secures a stator 5 of an electric
motor including a rotor 6 having a central axial hole 6a
through which said rotor 6 is fitted and attached to the
crankshaft 10, so as to rotate the latter upon operation
of the motor.

35 The oil pump is also operatively affixed to one of the
parts of crankshaft 10 and rotor 6, so as to rotate

therewith, and presents a lower portion immersed in the



superiorly, an eccentric portion 11 and, inferiorly, a tubular end portion
12 in which, froma |lower end 13, a vertical inner channel 14 is defined,
for exanpWVe MW H0KWScr osssection in the formof a circul ETSRIMINV033GNi ch
mai ntains fluid communication with a hélical external oil channel 15
provided in the crankshaft 10 and which takes the oil punped by an oil punp
to the conpressor parts to be lubricated. The cylinder block 2 secures a
stator 5 of an electric notor including a rotor 6 having a central axi al
hol e 6a through which said rotor 6 is fitted and attached to the crankshaft

10, so as 1o &q;cgﬁj}tgg%ift b8he UROBaORES Ao o L ReHRLak- aThea il apup is

al so operatively dto_one o e parts_of crankshaft_10 an? rotor 6 ,
SO as tO rot apPharaidn M6 pIes et §a&Urawe CXFETIAR | Hhebled ! PHET

t hel ubri cant jlt icontA ned idvdesmift rieservoir 4 , and an upper portion
defining a natural  extension of the |ower L@ﬁf“ on gf t he cpank sir}:eﬁtiéo. The
oi | punp conptiSseSid (RIFR aFo8P&EdFES 0 Wit nSufedd af dund-a puiip body

30, sai d tsubwWamtsEeesyeofd havigugn@anbagperd o, ubshad poitiler 2dledve xéd to
one of the p rj[vS Og];a%{anlfpsehraféubl ngn (gPézpcgn 621 éff%%e&oFgeoﬁgt @E‘:’thQy

rotation of d 0%t BESiTee on novenent thereof or by rotation of
the crankshafart® ahdretioventpoldi and2zohav fy £9 owertenBe2Zetrifer sed

[0 the 1ubrigant Bibeiofineor! aoal edobubul af puedony pd:e doseasad in
the interior of the tubular sl'eeve 20, so that an outer surface of the punp
body 30 nai nttdiareaf o thy Qe 290 g2 ‘F]F\er%?%?]icﬁhagB 4R af c@nﬁo‘”er
confronting igyericir bacenahihbe tububwerslieeye 20y saiteyned HodytBe
havi ng a Iomgélendagﬁgtigﬁ 31 projecting beyond the | ower end 22a of the
tubul ar sl eeve3gC &'to be affixed to the

The elongated tubular pump body 30 is disposed in the
interior of the tubular sleeve 20, so that an outer
surface of the pump body 30 maintains a certain radial
15 gap in relation to an adjacent confronting inner surface
of the tubular sleeve 20, said pump body 30 having a
lower end portion 31 projecting beyond the lower end 22a
of the tubular sleeve 20, so as to be affixed to the
assembly defined by the cylinder block 2 and stator 5,
20 more particularly to the latter.
According to a preferred way of carrying out the present
invention, the pump body 30 has its lower end portion 31
comprising a closed lower wall 3la medianly and
inferiorly incorporating a flange 31b (figures 2, 2a, 3
25 and 3a). In this construction, the pump body may or may
not present an upper wall, which can be for example
opened. In another way of carrying out the present
invention, said pump body 30 presents a closed upper
wall 32, from which extends a generally diametrical
30 inner central wall 33 having a lower end portion 33a
projecting beyond the tubular body, in order to define
the lower portion 31 of the latter.
For any of the solutions discussed herein, the pump body
may be solid or internally hollow.
35 In the oil pump constructions illustrated in the
drawings, the tubular sleeve 20 presents an inner face

23 which is provided, along at least part of its



assenbly defined by the cylinder block 2 and stator 5, nore particularly
to the latter. According to a preferred way of carrying out the present

i nventi ororzhw/@@o9p body 30 has its | ower end portion 3PCEHRINIONFS a
closed lower wall 3la nedianly and infé&Piorly incorporating a flange 31b
(figures 2, 2a, 3 and 3a) . In this construction, the punp body may or may
not present an upper wall, which can be for exanple opened. |In another way
of carrying out the present invention, said punp body 30 presents a cl osed
upper wal | fromwhi ch extends a generally di anetrical inner central

il 35 havi nﬂ?ﬁ%!LQiﬁ‘ﬁﬁnﬁﬂdeRQEEbQBnBP’%iEﬁOJa%Ctﬂé&%tbwqqéfh?célj govbody,

in order to de ower 1 on he latter. For an
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hol  ow. I'n thgePihiRYNP wOHISt 4Lt 'a@l'f]%xdelrﬂtusbbﬁt@@nbﬂnbheodtéw Ngisy £ddre

tubul ar sl eeve 20, prese an inner face 2 is provided, alo

| east part ofp‘i”FEiLgﬁglq]{]dgﬁﬁl %‘%?%n?ogﬁ( th 1&%& oﬁégheﬁiﬁ%%ﬁlg%f‘%ove
24 upwar dl ¥ exhendéhg trmmidhaé@mﬁucénd122énnmimhélnnmgremdﬂvana@;acent
confronting nSWface.p i on,of 1 ou ant. o

ascendi ng chaﬁ%g%s %u' ? 3%%@%%% EV] n&ﬂh Q%I reseggiﬁg 4§:o iTh oi
i's punped by @mppe@sem p@mtSpwvmtht@etlhély@nm@@smﬂntparfbewpmﬁln eb%fﬂ}rve

movenent . Theo PyBP Bee¥ 30 iirs (HMIN £bei ot e eh@r It%uqfaxt he ddihul 2,
sl eeve 20, so as to nove freely therewithin in radial directions orthogonal

to the cranksRaf 851050 hFOVEai B HHGFYA tHPngiR oFaFH Rl YIFF S P

relation to tb@th@@@ﬁaﬁ toSite ¢henkehacal 1010 2s1aid puepi dedyt 3¢ he
i nner face of_the tub and _not _i.n_the Syrf e of the

b Er g%eege 2 g n
punp body 30, ?h%go?? WECPY e5&HES AR EFF-8EL OB 8e or ce and
mechani cal draggeag téuqoehéibicaﬂ) tdratowd Rhe ipFi pro&mdedl |iputpe inner

face of the tubular sleeve 20 and not in the outer
surface of the pump body 30, the oil pump presents an

15 effect of centrifugal force and mechanical dragging
superior to that of the prior art oil pump
constructions.

In order not to alter the o0il flow being upwardly
dragged, the o0il ascending channels C, defined by the

20 helical grooves 24 produced in the inner face 23 of the
tubular sleeve 20, can be dimensioned so that the
thickness thereof varies proportionally to the thickness
variation of at least one of the parts of tubular sleeve
20 and pump body 30.

25 The tubular sleeve 20 is coupled to at least one of the
parts of crankshaft 10 and rotor 6, so as to be
rotatively driven with the part that carries it wupon
rotation of the rotor 6, said movement being provoked by
operation of the electric motor, whilst the pump body 30

30 remains rotatively fixed. The relative movement between
the tubular sleeve 20 and the pump body 30 provokes an
upward movement of oil from the oil reservoir 4, by
mechanical dragging and centrifugal force.

A first aspect of the present invention relates to the

35 mounting of the pump body 30 in the interior of the
tubular sleeve 20, independently of how the latter is

constructed, whether in metallic or non-metallic



constructions . In order not to alter the oil flow being upwardly dragged,
the oil ascending channels C, defined by the helical grooves 24 produced
in the i MMeORfAYR1923 of the tubul ar sl eeve 20, can be dPEEBR2HMNOG0E5H t hat

t he thi ckness thereof varies proportiddally to the thickness variation of
at | east one of the parts of tubular sleeve 20 and punp body 30 . The
tubul ar sleeve 20 is coupled to at | east one of the parts of crankshaft 10
and rotor 6 , so as to be rotatively driven with the part that carries it
upon rotation of the rotor 6 , said novenent being provoked by operation of

the el ectric IO, o WIELSL e s bpfle O LbeMBHdISr60ba! ievehy EoXathe The

rel ati ve novenent between the tubul ar sleeve 20 and the punp body 30
provokes an upHeslifereht of oil fromthe oil reservoir 4 , by nechani cal

draggi ng and gemrdfmgaksf osgea Aifridist agppeet of the plresentiomyendicon

relates to the mounting of the punp pody 30 in the interior of t ybul ar
sl eeve 20, i AYEPENdEhHt :Qﬂnﬂﬁﬁﬁnﬁheofat P§m802§ﬁtﬁc gd,c%%%%%ggsi%i
metallic & noicaetiat | toded@fibhvand ahetthperapbirkednt é Oghantdtsrladask to
t he crankshaft 1 Ac i to i i pst e f i tien, e
nmount i ng arréﬁbe%@ﬁt %?égﬁégﬁuﬁ%éﬁgg?i38®bd§%§is §9§1€$§akgégﬁrﬁg Zﬁ%ﬁ
havi ng an uppgratper t Bon A0RCBAiNGultat ednt Rt BxEiAN y 3¢ nedlieh tife
cylinder bl ock 2hash$1 atRfd 5copaaeaidi F8 tihan ritkicGWrat baRsaxbs WiHeh is
ort hogonal and coplanar to the rotation axis OE t he rotquG aq? a]]omer
portion 40b artfifar Py &Rf fRedifedi SPPECER afl8r AP dPPectitsiTtY

orthogonalo t (s Xhadd | edlatidamcaxts anddarettntionhioatt Hoaeradwetoemhigbr ti on
oL o e punm-bod, 40,42 gital Lot St s Rods LSl utieganedy i no
6, . 31 of the pump body 30 is axially retained and slidably
mounted, according to a direction orthogonal and
coplanar to the rotation axis of the rotor 6,.
15 In the illustrated constructive form, the fixation rod
40 presents a U shape with a pair of side legs 41, whose
upper ends 4la define the upper portion 40a of the
fixation rod 40 and whose lower ends 41lb are connected
through a base leg 42 which defines the lower portion
20 40b of the fixation rod 40.
Each side leg 41 of the fixation rod 40 has its
respective upper end 4la incorporating an articulation
shaft portion 4lc, the two articulation shaft portions
41c of the illustrated fixation rod 40 being mounted in
25 respective bearings carried by one of the parts of
cylinder block 2 and stator ©5, according to the
articulation axis. In the illustrated construction, each
articulation shaft portion 41lc is defined by bending the
fixation rod 40 at the region of the upper end portion
30 40a of the latter, in an angle close to 90° in relation
to the side leg 41 from which extends a respective
articulation shaft portion 4lc, said bending being
defined, for example, so that the articulation shaft
portions 4lc are spaced away from each other, but facing
35 each other.
However, it should be understood that the fixation rod

40 defined herein may present other constructive forms,



In the illustrated constructive form the fixation rod 40 presents a U
shape with a pair of side |legs 41, whose upper ends 4la define the upper
portion A8 20f0/MASTi xati on.rod 40 and whose | ower endsPCTHBRIIE/08¢IMect ed
through a base | eg 42 which defines tAeé | ower portion 40b of the fixation
rod 40. Each side leg 41 of the fixation rod 40 has its respective upper
end 4la incorporating an articulation shaft portion 41c, the two
articulation shaft portions 41c of the illustrated fixation rod 40 being
nounted in respective bearings carried by one of the parts of cylinder

bllock 2 and shahpr 53 , %pr%%%%etothgngrtbﬁgbatb%% axipper Nehlde for
illustrated constructlon each articul ation haft 8 tljgn 41c i s defgned by

bendi ng t he FBtAGUOMmticE 4f aEhe hE1¥aEieR &P ndPoPEFER £0a of
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constructive Torns, suc as a C shape having only one upper end for
articul ati onasfighel®i rat oo hagpnad ﬁ@doﬁOPﬁénB§r egie yitndel 3otk 2

and stator 5t Besddesra8a6R WpNQY @fﬂdtl‘}éar@fcoﬁ:h% sigdeifiegréicimptdoesent a
construction different fromthat |IIu £ vé/n Epfallowsth flxatlon
rod 40 to be HRfcuParedors th¢ aftfic eat W% SUEWRESH Yor Pho dSR AT 4nd
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a ball-joint inas I ece e remai nder
of the fixatiadmsa c&fﬂﬂceﬁi txbsbhaf1at<©©hftb}’tmprgpréﬁtoﬂﬁﬁﬁﬁopﬁWeaﬁeans

such as welding, gluing, fitting, screwing, threading, etc.
In a way of carrying out the present invention
15 illustrated in the enclosed drawings, the stator 5
presents a lower end face 5a carrying a motor protector
7, in the form of a lower insulating cover, provided
around the windings of the stator 5 turned to the oil
reservoir 4, said motor protector 7 being provided with
20 a pair of bearings, each defined by a cradle 7a formed
in a flange portion 7b of the motor pfotectox' 7 and
which rotatively supports a respective articulation
shaft portion 4lc.
In the illustrated construction, the two cradles 7a are
25 aligned to each other and formed in a face of the motor
protector 7 that is turned and adjacent to the lower end
face 5a of the stator 5, so that said adjacent lower end
face 5a defines an upper portion for each cradle 7a.
As indicated in figure 5, each articulation shaft
30 portion 4lc is mounted in a respective cradle 7a, so as
to present a rotation movement around its mounting axis,
as already defined. This rotation movement causes an
oscillating movement of the fixation rod, as indicated
in said figure 5 by a pair of lower arrows in opposite
35 directions.
According to the present invention, the lower portion 31
of the pump body 30, defined by the flange 31b or lower



wel ding, gluing, fitting, screwing, threading, etc. In a way of carrying
out the present invention illustrated in the enclosed draw ngs, the stator
5 presentWo201048¥95end face 5a carrying a notor protect 8T/BR20§9900338 f or m
of a | ower insulating cover, provided-around the w ndings of the stator 5
turned to the oil reservoir 4, said notor protector 7 being provided with
a pair of bearings, each defined by a cradle 7a fornmed in a flange portion
7b of the notor protector 7 and which rotatively supports a respective
articulation shaft portion 41c. In the illustrated construction, the two

cradles 7a arg @l Hgredoto e8gh ofhiernrand der nedchn & frnewefh- el eroBar
protector 7 that Ts turned, and adjacent to the | ower end age 5% ef She
; gnro atlo
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9st rat ed const ructi ons,
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body 30 to hawtieculetteion necodnd cdoen 26t S¢ubrt HPBngXtfe base |l eg 42 of the

According to the illustrations in the enclosed figures,
the lower end portion 31 presents the through hole 34
15 provided with a gap which 1s only sufficient for
allowing the mounting of the fixation rod 40.
According to the present invention, while a particular
construction of fixation rod 40 has been described, it
should be understood that said fixation rod may present
20 any profile which guarantees the desired movement, so as
to absorb errors of concentricity and assembly of the
components. However, the fixation of said fixation rod
to the part that carries it should be effected by
fixation means which allow the fixation rod to rotate
25 around an axis perpendicular to a plane containing the
articulation portions and the crankshaft 10, said
fixation means being, for example, handles, pins, etc.
It should be understood that the mounting arrangement of
the fixation rod 40 described herein is not limited to
30 the provision of specific oil pump constructions,
neither to particular aspects of rotor formation.
In the constructions illustrated in figures 1 and 6, the
rotor 6 is provided with a central axial hole 6a having
a lower extension not occupied by the crankshaft 10 and
35 inside which is directly fitted and affixed, by
mechanical interference, the metallic tubular sleeve 20

of an oil pump.



fixation rod 40, in a direction orthogonal to that of articulation around
the articulation axis. According to the illustrations in the encl osed
figures, WAaN10P4e9Send portion 31 presents the through RETSBRIAINOGS ded
with a gap which is only sufficient féf allow ng the nounting of the
fixation rod 40. According to the present invention, while a particul ar
construction of fixation rod 40 has been described, it should be understood
that said fixation rod nmay present any profile which guarantees the desired
novenent, so as to absorb errors of concentricity and assenbly of the

components. HAWRNE! ol fidardon of188tdatbaalinOn iaddep Theapary, t hat
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body 30 whic . the present 1 nvention does not
depend on t heutordstr ustégeef @Omicf taeriedoows senthat an upper end

portion 30a of said pump body 30 is maintained with a
certain axial spacing in relation to the lower end 13 of
15 the tubular end portion 12 of the crankshaft 10, said
axial spacing being particularly defined in relation to
an adjacent inner wall portion of the crankshaft 10.
This axial spacing defines a first passage chamber 16 in
the interior of the rotor 6 and to which is opened an
20 upper end 24a of each helical groove 24 of each
lubricant oil ascending channel C, allowing the fluid
communication between the lubricant oil of the oil
reservoir 4 and said first passage chamber 16. In some
constructions, the first passage chamber 16 is also
25 defined in the interior of the tubular sleeve 20,
adjacent to the upper tubular portion 21 of the latter.
In the illustrated constructions, the first passage
chamber 16 mwaintains fluid communication with the
vertical inner channel 14 of the crankshaft 10,
30 conducting the lubricant oil to a second passage chamber
17 defined in the interior of the vertical inner channel
14, said second passage chamber 17 maintaining fluid
communication with the external oil channel 15 of the
crankshaft 10, conducting lubricant oil to the parts of
35 the compressor to be lubricated.
In the o0il pump constructions in which the tubular

sleeve 20 ig fixed in relation to the rotor, at least



the material of the tubular sleeve 20 or on its fixation to the rotor or to
the crankshaft 10 . The nounting of the punp body 30 in the interior of the
t ubul ar sWOVW/@01%s carried out so that an upper end p8FTIERIVBOLBS said
pump body 30 is naintained with a certl#in axial spacing in relation to the
| ower end 13 of the tubular end portion 12 of the crankshaft 10, said axi al
spaci ng being particularly defined in relation to an adjacent inner wall
portion of the crankshaft 10. This axial spacing defines a first passage
chanber 16 in the interior of the rotor 6 and to which is opened an upper

end 24a of eagll helhehhr 95PONGe 240 Of yRAEA MHBAEEARE @e&m@@mdumwmnnel C
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crankshaft 10s;o€QndsicheBdrkibebgaskampl et Obih@icpBEhs cofl tihe cad@Ereassnr to
be lubricated.. In the oil punp constructions in which the tubular sleeve 20

is fixed in r&t&idn €t he rot or, at leastthe tubular sleeve 20, which
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, such as the PHe that T The d tdbular slFfeeve 20 is
affi xed. In theseacaves-metrawAiich atatetm@la,nvoq;m pagt spapstist-al IThe the

mounti ng construction of the parts of the tubular sleeve 20
and/or of pump body 30 in plastic material facilitates

15 the manufacture of these components. Moreover, the
manufacture in plastic material also minimizes the
transfer of heat from both the rotor 6 and crankshaft 10
to the o0il being pumped, due to the low thermal
conductivity of said material.

20 However, the fixation of the tubular sleeve 20, in
plastic material, to any of the parts of crankshaft 10
or to the rotor 6 presents the drawbacks already cited.
In another aspect of the present invention regarding the
mounting of the tubular sleeve 20 constructed in a non-

25 metallic material to the rotor 6 or crankshaft 10, the
tubular sleeve 20 has its upper tubular portion 21
externally provided with a circumferential groove 25,
inside which is fitted and rotatively and axially
retained a tubular metallic connector 50, to be

30 telescopically mounted and retained in one of the parts
of rotor 6 and crankshaft 10. This other constructive
aspect of the present invention is illustrated in the
constructions of figures 5 and 7.

The tubular metallic connector 50 dis mounted and

35 retained to the regpective part of crankshaft 10 and
rotoxr 6 by any appropriate means, such as by mechanical

interference, gluing, etc.



of the tubular sleeve 20 to the crankshaft 10 or to the rotor 6 occurs, for
exanpl e, by nechanical interference, gluing, etc. However, it is also

possi bl e WOr20td098bul ar sl eeve 20 (ang for exanpl e, alPE€B/BRICOINIMASSbody
30) to be provided in a non-netallic Ferlal such as plastic. The
construction of the parts of the tubular sleeve 20 and/or of punp body 30
in plastic material facilitates the manufacture of these conponents.

Mor eover, the manufacture in plastic material also mninmzes the transfer
of heat fromboth the rotor 6 and crankshaft 10 to the oil being punped,
due to the |0Whéheﬁ‘ilfﬂi11®@ndtﬁctei.ﬁ/i lpaeht spafh meifertise . tibwawar , mébeliixation
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and crankshaf £°$89FREs &ther? colW&¥r u HSPELRT of Othe pridsen?PT#H%8Rt i on
is illustratetnivanthengonstotheet i onsbafl afi gurmtaﬁlhﬂd 7 cobmedudirul arso

T aokshat {10 AEGEpBlal 8TV S A0 LURDEL | 0L R (£5PIRhcE® BERIaPT

crankshaft 10 an r opri a rfea%lsfc sUt
i nterfereh@e, Pﬁ@ﬂlﬁﬁ‘gloéﬁ&ﬂ?héoﬁfl 'ﬁtllsl@gk@ﬁ/ @thIt@ist pavidgd tée asibub abe

metal |ic connggbefgel tie thes chHiguptar anki-ali ;9r e ga Anees: & axi al
| ocki ng of said tubul ar_net al Iiljc connect ore 181 to the tubuI‘lfH %feevegg The
rotational | og® rn@nbéﬁﬁﬁﬂﬁ to provide the rotational 1ock1ng between

saild parts.
The fitting and retention of the tubular metallic
15 connector 50 to the circumferential groove 25 of the
tubular sleeve 20 may occur by elastic deformation of at
least one of the parts of tubular metallic connector 50
and tubular sleeve 20. In a way of carrying out such
fitting, the tubular sleeve 20 in plastic material is
20 molded so as to surround. at least part of the tubular
metallic connector 50, which thus remains securely
attached to the upper portion of said tubular sleeve 20.
In this construction, the tubular metallic connector 50
presents an annular cross-section without interruption.
25 In another constructive possibility (not illustrated),
the tubular metallic connector 50 presents body portions
fixable to each other and to be affixed around the
tubular sleeve 20 of the oil pump, in the region of the
circumferential groove 25, in order to facilitate
30 mounting said tubular metallic connector 50 to the
tubular sleeve 20. In an embodiment of this
construction, the tubular . metallic connector 50 is split
and elastically deformed so as to be fitted around the
tubular sleeve 20 in the region of the circumferential
35 groove 25 thereof. The tubular metallic connector 50,
after fitted in said circumferential groove 25, is

closed to present a continuous side surface.



said parts can be achi eved by any adequate neans, such as by interference,
gluing, etc. According to a way of carrying out the present invention, the
t ubul ar MEERP1HBPOWYSNnect or 50 i ncorporates retaini ng el @FEMR2009906335 as

i nner radial projections 51 (or also kéy slots) , provided so as to be
enbedded in the plastic material of the tubular sleeve 20, in order to
provide the rotational |ocking between said parts. The fitting and
retention of the tubular netallic connector 50 to the circunferenti al
groove 25 of the tubular sleeve 20 may occur by el astic deformation of at

| east one of ¢ heypat i $utrhHb! éBn@EE@Elth@)nCQ@lnE@gmrre{S@,aﬁdi& ubuharas| eeve

20. In a way of carrying out such fitting, ul ar i | astic
material is HeFALYISo SSTPPBCEBFrogfd af I€ %1(ﬁ %ﬁ?é%ubdﬁgr1ﬂ%$alllc

connect or 50@1%tﬁbet:8ns1aerr§raavseczur eyl aim,@dwrﬂ tio frefral uiplpert otlee on of

sai d tubular sleeve 20. _In thls const t buhar tad | ien
connect or 50Y BP%EeﬁPEu&ﬁraﬁﬁﬁ]&P cross %e%??oﬁhgﬁlhy %l%ﬁ?gfﬁﬁLtlonlsln

anot her csnstonstruetposmﬂaIapyliﬁdtthnwthaté@ﬁU1qqmﬁ%%%EFa@rn&%]llc
connector 50,BLESEA! BobRdY RBELEORS [ipealdle it aaCfbaidien andidD Belaffixed

around the tu ar sl eeve the o]

he,
ci rcunf erent fal ff obhe 2Batiaror dét FBlﬁacqg??%f%cmﬁﬁﬁsgﬁgnggﬁgktu%%?ar

metallic cong§ﬁ£95150ak9a1hehélénﬂéﬁ SiﬁGWﬂmQOrdtbran6enhadlnantlowerh|s
construction, the tubular. netallic.connectaor

t ally
def ormed so §§t?8858anPFe8C§P8&ﬁ§'#ﬁétﬁﬁbﬁrqn Hﬁ?ﬁ;%£7 hﬁuﬁé%%%n of
the circupf em@aauahcgmmc%xt rer epfesan1est abuloartamtcai:rcmmf:@hmteml 50,

after fittedcin said cip Vv i 0sgH:bAarprEsent a
cont i nuous sta&sum4 akas %H%P Be%%%?rﬁg%%oﬁgln figure, 6 ““the

t ubul ar netathbule@nﬁéeewﬁ 8@|&§dﬂﬂﬁﬂQﬁQﬂaﬁqﬁ%%%xﬁi?F?%eand Ftifea |

in the interior of the lower extension of the central
axial hole 6a of the rotor 6.

15 In the illustrated construction in figure 7, in which
the crankshaft 10 presents a lower end portion 10a
axially projecting downwardly and outwardly from the
rotor 6, which in this construction presents a small
axial extension, +the tubular metallic connector 50

20 incorporates a tubular axial extension 53, projecting
beyond the upper portion 21 of the tubular sleeve 20 and
having an inner circumferential face 54 telescopically
fitted and retained around the lower end portion 10a of
the crankshaft 10.

25 For any of the constructive forms presented above, the
tubular sleeve 20 and the pump body 30 can present a
constant circular cross-section along the respective
longitudinal extension (figures 1 and 2), or the parts
of tubular sleeve 20 and pump body 30 can present a

30 circular cross-section, but with a conical profile in
their confronting surfaces (figures 5 to 7). In this
last construction, the wall thickness of said tubular
sleeve 20 ranges from a reduced thickness, adjacent to
itse lower end 22a, in which the inner diameter of said

35 tubular sleeve 20 igs the largest of this construction,
to a greater wall thickness in the region of an upper
end 21la of the upper tubular portion 21 of the tubular



circunferential groove 25 and disposed inferiorly to the upper tubul ar
portion 21 of the tubular sleeve 20. This construction is applied when the
t ubul ar sSWEa0®W/@019%s nounted to the rotor 6 , fitted i nPCHBRIAINO0GI3Saxi al
hole 6a of the latter. In this constrd&ion in which the central axial hole
6a of the rotor 6 has a | ower extension not occupied by the crankshaft 10,
the tubular netallic connector 50 presents an outer circunferential face 52
radially projecting beyond the contour of the tubular sleeve 20 and
telescopically fitted and retained in the interior of the | ower extension

of the central @J250|§n6%ﬂﬁcﬂr%héoﬁﬂﬁe§ dilahddeg i b ughhat edhbular
construction |n igure 7 , in which_the crankshaft 10 presents a | r end
portion 10a &ie8YS pPloj &€t itHee dEMMaRty Shd Bla%ﬁ/arcéﬂrgstf?b T - 6 ,

which in this,gonstised i e Wa&ierﬂﬁio?l{ﬁé@é|aﬁﬁl aJnr@srt earsamtetheftwm ar
metal lic connegtar 50 incorporates a t axi a Si 34~ Pr cting
otrlagT L POREIE oh | RESL B S Ebv a0 e Kadng an 1

beyond the u BBVE 20 an havi‘ng an 1 nner
circunferehti&ﬁfécnxtﬁd-p@mpﬁn@péﬁéi¢yemcyteﬂ thd preagnedoalorudPt he | ower

end portion 103 %%ﬂgf géﬁﬁéﬁh%ﬁkhiQE ggﬁs OE1%@@189”%%&*%§J§6%H£&ﬁm

present ed above, ar sl eeve 20 an ng 30 can present a
const ant crr&MﬁNth¢o§§V§é§ﬁB§nO§Imm?W4ﬂ¥W%s%eé?F @rIBﬁﬁipﬁﬁpﬁaﬁ Tensi on

(figures 1 andh di1 ﬁmbmagpabtl%rwugtwM@ée@&ﬂ@gemaﬁeaadfmumlqumﬁo can

present a circul ar cross section, but with a ﬁonrcal profile_in th%
confronting SRFREREY f FPGr SOBDIWREY when FRRY 3Rt BWst FEcE G e
wal |t hi cknestatdrsal d Th@ubahssk&eteoaO:ﬂangesomi@aiapreﬂm&edhamr¢Hness,

ad acent (0,1 pghiene ok 2eacue MAEghaEher el ot lecipidhnbul o
in the regi orpaftanofppehe present oil pump when they are made 1in
plastic material.
In a complementary form, a pump body 30 of conical
15 construction presents a conical profile having a larger
diameter adjacent to its lower end portion 31 and a
smaller diameter adjacent to an upper end portion 30a of
the pump body 30, opposite to said lower end portion 31,
the diameter variation of said pump body 30 being
20 gradual and continuous, as it occurs with the variation
of the inner diameter of the tubular sleeve 20. It
should be noted that the present solution further allows
a stepped variation in at least one of the parts of
inner diameter of the tubular sleeve 20 and outer
25 diameter of the pump body 30, without impairing the
pumping efficiency of the present pump.
While the concept presented herein has been described
mainly considering the oil pump construction as
illustrated, it should be understood that this
30 particular construction does not restrict the
applicability or scope of the present invention. The
intention 1is to protect the principle and not the
specific application or constructive form.
It should be understood that for any of the possible
35 options for constructing and mounting the tubular sleeve
20 to the rotor and/or to the crankshaft 10, as well as
for the construction of the tubular metallic connector



end 2la of the upper tubular portion 21 of the tubularsleeve 20, in which
the inner dianeter of said tubular sleeve 20 is the smallest of this

const r uctWOnR010fHe19%ar i ati ons of wall thickness and i nnePCHBRIRPEOOFZF t he
tubul ar sl eeve 20 are calculated so tR&t they do not affect the punping
efficiency of the present oil punp. The construction with a constant
circul ar cross-section has the advantage of providing a better performance
for the oil punping, although presenting nore difficulty in obtaining the
conponent s when they are made in plastic material. The construction in a

coni cal profidse tgg E\aﬂ% 3%@ ofe "BkEREReaSIRieritd g OgpsSehibe dorponent
e

parts of the pﬂesen n they are nmade in astlic te In a
conplenentar@ummwhody Fdyt3008F EénitéW Rﬁﬁﬁﬁr%&t?%hlﬁgage%FQCk

coni cal profi) e avingcar! ar g&f miatetef adfasemntono ndds 4oweaserdtpdrtion
31 and a snual |l er dianeter jacent to upper o] o] punp
body 30, oppGaNE taf aWBlgg %Oénﬁxﬁ dnEfF§%¢#£d£%%9?8§g3§?%55?§h of
sai d pumaimdméﬁlﬂhﬁd@agdadWﬁu&umhmamthauemsﬂzﬂh1¢ho§@@ﬂédmw%ttﬁ§
variation of the | ner. di t tu ar ee It Q4 log clse
noted that tKe 6?eseﬁ¥i %?.EEmEE?%EgF agﬁtmgjgistgﬁ%édpSarﬁgglon in at

| east one of hehmipart s of i nner dianmeter of the tubular sleeve 20 and outer
di aneter of the punp body 30, without inpairing the punping efficiency of
t he present punp. Wiile the concept presented herein has been descri bed
mai nly considering the oil punp construction as illustrated, it should be
understood that this particular construction does not restrict the
applicability or scope of the present invention. The intention is to
protect the principle and not the specific application or constructive
form It should be understood that for any of the possible



options for constructing and nmounting the tubular sleeve 20 to the rotor
and/or to the crankshaft 10, as well as for the construction of the tubular
met al | i ¢ WORABKMOMS0, the oil punp of the present i nvenPCEMBRIPOHOMIS it s
punp body affixed to one of the parts28f cylinder block 2 and stator 3 by
means of a fixation rod 40, as cited above and which, for exanple, presents
the construction described and illustrated herein, mhich shoul d not be
considered as Iimtative of the concept disclosed herein.CLAIMS 1 . A
nounting arrangenent for an oil punp in a refrigeration conpressor which
conprises a shell (1) containing Iubrbgg@hsoil and carrying a cylinder

bl ock (2) journalling a crankshaft (10) 7 an electric,gotor haV|q9 a_stator
(5) affixedlto the BGVRRh#RE bPEERIGETETE add®Z rdtor Of6) MR edar ofind t he
crankshaft @1 éyaiﬂﬁh(Ndomyﬂa%s@QUpM©dcho tbepetaekshaf t shalilhailhg: a

t ubul ar sl eeve upper tubul ar rid on )i one
of the part§°8F%6F5ﬁ%%th#r?36?t ﬁgﬁTo?% f@Fﬂ%irﬂj ng%i ?ﬂoéﬁ
di sposed s n (Che ipuenadliol t he tudmiksinast eelled)(2 @H» §ﬁ§0ﬁ§VﬁnngtP6mer

end porti Onquv%?'i)ngcag“s%g R the a gffgyga def i med By1hheceylingar hbosk (2)

and stato SO as splaced 1nt I nterior_of
t ubul ar sle@né(Qoyotﬂrrdéﬁamnﬁnﬁﬁﬁ|%W@M@¢tﬁb§oﬁ£anﬁ?QQQ¥r&ﬁ%kioﬁnQX|s of

the rotor (§), aggl;lro%gﬁt)ve&yuﬁ%eqd Nnthel ad+Oiksvathe 4l ohafShg: a
characterized._ in

rises a fixation ro 0 hav a per
portion (40&" AT FERSE t BhehBVlFﬂeaBaPﬁ?Qﬁckgh‘Hﬁ%rp%¥%ﬁgn E?EZ
stafor (D) .af@Ecdeding é@eaﬁfathecpb&tsonfamranunhafus(b@kh@gdnabtam? b)
copl anar to t e rotatiaqn_axi,s OLEI 4 0
fir &&t EﬁlsdTac<ﬁ%écg d|n Oééa |r2€?e SLhOURLoROBE! Ehe

angul arly an ron orthogonal to sai
art|culatlomubukanuwﬂaemend2ﬂhl@mdahamwnge@d19®@ﬁ1Gﬂ“%SQ?r@@D%uﬁﬁ Body (3

0) is axially fieffifed gnd s1igan) v dPl & dey, acKeT 8 Mgnlerablock (2)
and stator (5), so as to be freely displaced in the

15 interior of the tubular sleeve (20) in radial directions
orthogonal to the rotation axis of the rotor (6) and

rotatively locked in relation to the rotor (6),

characterized in that it comprises a fixation rod (40)

having an upper portion (40a) articulated to one of the
20 parts of cylinder block (2) and stator (5), according to
an articulation axis which is orthogonal and coplanar to
the rotation axig of the rotor (6), and a lower portion
(40b) angularly and freely displaced according to a
direction orthogonal to said articulation axis and around
25 which a lower end portion (31) do pump body (30) is
axially retained and slidably mounted, according to a
direction orthogonal and coplanar to the rotation axis of
the rotor (6).
2. The arrangement, as set forth in claim 1,
30 characterized in that the fixation rod (40) presents a U-

shape having a pair of side legs (41), whose upper ends

(41a) define the upper portion (40a) of the fixation rod

(40) and whose lower ends (41b) are connected by a base

leg (42) which defines the lower portion (40b) of the
35 fixation rod (40).

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

characterized in that the side legs (41) of the fixation




direction orthogonal and coplanar to the rotation axis of the rotor (6) . 2
. The arrangenent, as set forth in claiml , characterized in that the
fixati on WOQ0{0p40195 presents a U - shaEe havi ng a pair GCTHRIEN0EYSS(41)
whose upper ends (4la) define the uppét portion (40a) of the fixation rod
(40) and whose | ower ends (41b) are connected by a base leg (42) which
defines the | ower portion (40b) of the fixation rod (40) . 3 . The
arrangenent, as .set forth in claim2 , characte rized in that the side
legs (41) of the fixation. 2 1 rod (4 0 ) have their upper ends (4la) each
|ncorporat!@%&MuﬁgglEgbgtwyéfyugﬁpéprghgg (41e) .eddie imooapbirauliagi on
shaft portions (4lc eing nounted i n respective beargg sa% rrifgtggnone of
g

the parts ofrc@ntids ek B arRPS R 455) + atR%r *the
articul ati oS poktidde MI@NgSIERY masnsed iwnrtéspactivenbéarings

characterized in t the stator.(5) presents e ce a

carrying a rﬁ?tr&leﬁ{lg%’}écto&e (‘?# & t]%%rtb%af)ifng% %%reggﬁfc efsé)(sadgrbl)c} a

cradl e (&) dterteed (3) t hecomtdingrod edtora¥i7jculstiomhaxafr angenent, as set

forth in clgim4 heChaél?félﬁ%éﬁ g in that the twe,cradl esh(7ah 8 formed in
] For ector % 15 i

a face of the no pro _ "that is turned and ad'acenitothelower
end face (5ahafaatrrized oin (B)at Ehe TrRUAFr ARYcRERECNES SelOFGFt F%n any

g‘;d§| ?'3”8 ;Elégzegr%Sa?)ga%é’@f}f’%ﬁg}thﬂm@téﬂ r&b@ctﬁwef(7DQ&h&ithé3H>)aa@ﬁngbe punp

, vided with a rough- e vi ng, the s ogonal
and” copl anaP&3g'q hea¢bt defonedxiy & ?ﬁ%‘ﬂ%t 338‘% 6;%% ﬁ‘ﬁhjf%ugﬁemﬁgghgt ﬂe :
| ower parg i grdrdddnolf (1he fixation rod (40) is slidably nounted. 7 . The

cprangerent c a5 B85 PhLbsgY; o @i Mhek 1OcbrunCharACt gl 1 that
characterized in that the two cradles (7a) are formed in
a face of the motor protector (7) that is turned and
adjacent to the lower end face (5a) of the stator (5) .
15 6. The arrangement, as set forth in any of claims 1 to 5,
characterized in that the lower portion (31) of the pump
body (30) is provided with a through-hole (34) having the

axis orthogonal and coplanar to the rotation axis of the

rotor (6) and through which the lower portion (40b) of
20 the fixation rod (40)is slidably mounted.
7. The arrangement, as set forth in any of claims 1 to 6,

characterized in that the upper tubular portion (21) of

the tubular sleeve (20) is provided with a
circumferential groove (25) inside which is fitted and
25 rotatively and axially retained a tubular metallic
connector (50) to be telescopically mounted and retained
in one of the parts of rotor (6) and crankshaft (10).
8. The arrangement, as set forth in claim 7, in which the
rotor (6) is provided with a central axial hole (6a)
30 having a lower extension not occupied by the crankshaft
(10), characterized in that the tubular metallic

connector (50) presents an outer circumferential face

(52) radially projecting Dbeyond the contour of the

tubular sleeve (20) and which is telescopically fitted
35 and retained in the interior of the lower extension of

the central axial hole (6a) of the rotor (6).

9. The arrangement, as set forth in claim 7, in which the



the tubular sleeve (2 0 ) is provided with a circunferential groove (2 5 )
inside which is fitted and rotatively and axially retained a tubular

metal | i ¢ WORABEMOS(50) to be tel escogl cally mount ed an®CTaRaDM&d0I3f one of
the parts of rotor (6) and crankshaft<@10) . 8 . The arrangement, as set
forth inclaim?7 , in which the rotor (6) is provided with a central axi al
hol e (6a) having a | ower extension not occupied by the crankshaft (10) ,
characterized in that the tubular netallic connector (50) presents an outer
circunferential face (52) radi all'y projecting beyond the contour of the
tubul ar sl eeve ]%QQ m | Sed&lescapi cablyrfidhgd glt_whai medabn t he
interior of the ension of the central axi aI ho %2: %ﬁg r ot or
(6) . 9 . Tl@éil@rlrla/hgé’ﬁ?éﬁtec%%eldoﬁﬂélﬂaﬁqlﬂ cP&Pm put Wiaf‘f PRecrankshaf t
(10) pr esentr%t%xl owern , er@h@@a&wﬁléé@ahrﬁxwhty tHe)] em@mommiahy and

outwardly fromt rot ch d t-h b |1
cgnnect o%/ erfgcﬂ'rp és éh‘fﬁﬁﬁigg%%: ;‘T? e>}3t élnlsa%})nta%gg)lu g%?é?’??%% ¢
beyond tfm u(;mae)r pztdmécahmrbeponﬁ%heohppl@@“ toddd I @@@VEOIG 20%1an@Lhavi ng
an inner cirgunfer dlai fac ;lg(l%; tel fi)coplgﬁgil y ﬁé{,&ﬁ%) angnr et ghﬂgg

around the Bler e port| on e crankshart (1
ar r angenent cigsuiienastidpt n bage of (é%l ng-eg- scP LCalar ac’?é‘???@d Iaﬁd't hat

the tubul ar yetaldds %ﬁﬁaortﬂéo)ldmﬁaﬁn@ﬂdedﬁémdlb@ﬁ ai(ned,) byf the
i nterference, to t he re?fectlve part of crankshaft (10) and rotor (6) . 11.

The arrangeri?véqi’tn Orth in any of claims 1 to 10, characterized in
that thed ubw .arTisd eeveatideflenti, s aisn s(,aaltandnctlnmILar baly afd ¢leinwbal ar

metallic co necﬁor 59% resents 4n un t{er 5 rasSsS=Seetd on.
12. The arrang ‘!1 rf af& h Ih C#gl mt%%% %har ac eﬁlzcgdgi%nn'?hat t he
t ubul ar net aldd)c ¢ennnmnrme45(a)1d| mcot ponades thnentEEﬁﬁﬁﬁnﬁﬁoj de? i Ghe (51)
embedded 'nrespectlve part of crankshaft (10) and rotor (6).

11. The arrangement, as set forth in any of claims 1 to

15 10, characterized in that the tubular sleeve (20) is in

plastic material and the tubular metallic connector (50)

presents an uninterrupted annular cross-section.
12. The arrangement, as set forth in claim 11,

characterized in that the tubular metallic connector (50)

20 incorporates inner radial projections (51) embedded in
the plastic material of the tubular sleeve (20), in order
to provide the rotational locking between said parts.

13. A mounting arrangement for an oil pump in a
refrigeration compressor which comprises a shell (1)

25 containing lubricant oil and carrying a cylinder block
(2) djournalling a crankshaft (10); an electric motor
having a stator (5) affixed to the cylinder block (2) and
a rotor (6) mounted around the crankshaft (10); and an
oil pump coupled to the crankshaft (10) and having: a

30 tubular sleeve (20) having an upper tubular portion (21)
affixed to one of the parts of crankshaft (10) and rotor
(6); and a pump body (30) disposed in the interior of the
tubular sleeve (20) and having a lower end portion (31)
carried by the assembly defined by the cylinder block (2)

35 and stator (5), so as to be freely displaced in the
interior of the tubular sleeve (20) in radial directions

orthogonal to the rotation axis of the rotor (6) and



the plastic material of the tubular sleeve (20) , in order to provide the
rotational |ocking between said parts. 13 . A nounting arrangenent for an
oi | punp W 2810/&P¥95ger at i on conpressorzg\hi ch conpri ses ECTHBR2P09(099335
containing lubricant oil and carrying a cylinder block (2) journalling a
crankshaft (10) ; an electric notor having a stator (5) affixed to the
cylinder block (2) and a rotor (6) nounted around the crankshaft (10) ; and
an oil punp coupled to the crankshaft (10) and having: a tubul ar sleeve
(20) having an upper tubular portion (21) affixed to one of the parts of
crankshaft (iQxaadererigt orldbked adth a pehptbody ¢ 0 §hdi spesed i n(6he

interior of e_tubul ar_ s] eeve, { 20) .and havin | ower end.port) (31)
carried by t aracl% rhze f}%egﬁ%g 'EC e CyiiTde 19}6111%%& P?)nfg‘alngl s{@org%S) ,
so as to be ftheely tdisplaaced $keete i n{20) or 6B t heroobdlest slwedle (220 )
in radial di pechignshegonal, J@,d hes9f at LR S w@fi dhe 4 ot OffBly
androtatively | ocked in relation to the rotor %L , characterized 1 n that

t he upper 5t uBglkad 1g6r t FeRRESEPTof (3hk tibulfdittadeerad 2rotptivepyoviadd
with a ci rgggﬁc@p—ﬂe_u :a|re(gj:ra)ﬁ‘ié&i,(25ﬁqi niﬁédetgﬁlie%boﬁibﬁb}l{yaf nm;haitédg and
connect or is fitted and rotatively and_axia ain o, be

t el escopi cal F%tﬁﬁﬁ?ﬁiec}narﬁt}i? e?gi ﬁ%ﬁ P‘#Bﬁeogf rPIrré?%a %s a&?grﬁ%?kf%?f‘énd
crankshaft (1@p).. 14. The arrangenent, as set forth in claim13, in which
the rotor is.provde ' tr xi.alz hql.e a),- hayi al [ .

ext ensi on no%gdc\é&l&% gadly\%%ﬂ?%g&gghn%h%ﬁt (ffd‘}och %:I?aré%%l??ér ﬁ%éd :Tﬁr)\m@ﬂ}ﬁht he
tubul ar #etaFhec xoferectict pBOyigedsernitsh an owertralr ek ehoilel {6k (52)
radial |y prohgetihng beyopd-t Rerennt our Rft thecdiibil abySeRy e £ 20 <A Whi ch
is telescopically fitted and retained in the interior of the [ower__

ext ensi on of (LA certRaragheE 29| e if6a) LRt t hdhoot oF UPBlar 1omefgblic
arrangenent , cagngetofror {hoh N gtadends3, A wokek circumferential face

(52) radially projecting beyond the contour of the

15 tubular sleeve (20) and which is telescopically fitted
and retained in the interior of the lower extension of
the central axial hole (6a) of the rotor (6).
15. The arrangement, as set forth in claim 13, in which
the crankshaft (10) presents a lower end portion (10a)
20 axially projecting downwardly and outwardly from the

rotor (6), characterized in that the tubular metallic

connector (50) incorporates a tubular axial extension

(54) projecting beyond the upper tubular portion (21) of

the tubular sleeve (20) and having an inner
25 circumferential face (53) telescopically fitted and

retained around the lower end portion (10a) of the

crankshaft (10).

16. The arrangement, as set forth in any of claims 14 or

15, characterized in that the tubular metallic connector

30 (50) is mounted and retained, by interference, to the
respective part of crankshaft (10) and rotor (6).
17. The arrangement, as set forth in any of claims 13 to

16, characterized in that the tubular sleeve (20) is in

plastic material and the tubular metallic connector (50)
35 presents an uninterrupted annular cross-section.
18. The arrangement, as set forth in c¢laim 17,

characterized in that the tubular metallic connector (50)




t he crankshaft (10) presents a | ower end portion (10a) axially projecting
downwardly and outwardly fromthe rotor (6) , characterized in that the

t ubul ar MEERP1HPOWYSNnect or (50) incorporates a tubul ar BLITAR2608089835 on ( 54)
proj ecting beyond the upper tubular pd&ion (21) of the tubular sleeve (2 0
) and having an inner circunferential face (53) telescopically fitted and
retai ned around the | ower end portion (10a) of the crankshaft (10) . 16.
The arrangenent, as set forth in any of clainms 14 or 15, characterized in
that the tubular netallic connector (50) is nmounted and retained, by

| nterference;nlo-the.tEsPaGiiane Pé‘&ia@f ﬁr@@@mﬁs ( l@mam@a@m( 6p . 17.
The arrangenent, as set forth in an gHgB to ﬁharacterb%§d in
that the tubilarplreeie T?B?r%éllﬂprH§tFE ?ﬁr?&?eg (PR 7t dBUPK

metal | i c correchesv{EO) the esepssianalni otk ngpbetdwannukaridcpessssect i on.
18. The arrangenent, as set forth in claim 17, characterized in that the
tubul ar netallic connector (50)incorporates inner radial projections (51)

enbedded in the plastic material of the tubular sleeve (20), in order to
provi de the rotational |ocking between said parts.



