1 MOUNTI NG ARRANGEMENT FOR AN O L PUVP I N A REFRI GERATI ON COVPRESSOR Fi el d
of the Invention The present invention refers to a nounting arrangenent 5
for an oil punp and to an oil punp for a refrigeration conpressor of the
type which conprises, in the interior ofi1a hernetic shell, a notor which
carries a crankshaft having an upper end designed to drive the refrigerant
gas punpi ng nmechani sm of the conpressor, and a |ower end 10 carrying an oil
punp imMmersed 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 gpekain® nrehneRgENdSrdrelaN gararinn coNPr ESERIGERATIONE
adequat e | ubri CatcbﬁPRﬁ he conponents thereof which have a relative
nmovenent t her ebet'weern. e lubrication is obtained by punping the |ubricant
oi | provided in. Hhsbt|ok &ber VBYEHH ned in the interior of a generally
herneti c shel |l offhsabde2énicotpreagdons refara tower mpontimn afragwieteshel | .
The oi |l is punped untj| oifaﬁﬁwqaﬂdﬂecooaarnt S bhmpekati ye-spvamatioh the
conpressor, wher efrom'sai d 0i returns, faqr exanple b%/ ravity, to the oil
reservoir. In soﬁ@mﬁﬁ%%ﬁ?rc&?sFPﬁcFV%ﬁs‘?’hFﬁ'b cé’SP%E@%%’or R orpt i'8es a°25
general |y verticaf erhak@Hdfa sbaliyi agnatdmbriichncasriepumpsraiséiitonduct s
saig oi | Lohtpe CAPAESER! upBét Sch@ E@sig&bihd O@Qﬂriﬂ&iﬂlgethfffi@eahhan Ff
said crankshaft. In these constructio il s _pu r oi
reservoir by cen???f%ﬂ%qjingnm%%a%% aoﬁglél gcr’ ]lgelgr?gjngH&ﬁat%Og@gt Qsd
constructi onsi? t RBTEYHIks 18f t Opt eSEHES 4TPBEESDON 16F Pt sTERFEFIONOptovi ded,
external |y (W2002A04iA630) noEni 81 Briwddryof WOAET 21 G, the t inthediioeabfgr ooves
whi ch conduct the jeu%gé'ﬁant oil fromthe oil reservoir to the relatively
novi ng parts of tﬁe conpressor_provided away fromthe oil reservoir. In
WD2005/ 047699, a® L S | ed around part of the crankshaft'’
whi ch presents the Hebbtadnt 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 cbtained 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 zreaching the parts with relative
movement of the compressor, wherefrom said oill returns,
for example, by gravity, to the oil reservoir.

In some known constructions, the compressor comprises a

25 generally vertical crankshaft carrying a Ilubricant oil
punp, which conducts said oil to the compressor parts to
be lubricated, using the rotation of said crankshaft. In
these constructions, the oil is pumped £rom the oil
reservoir by centrifugation and mechanical dragging.

30 In these constructions, the c¢rankshaft presents a
portion of its exteénsion provided, externally
(WO2005/047699) or internmally (W096/29516), with helical
grooves which conduct the lubricant oil from the oil
reservoir to the relatively moving parts of the

35 compressor provided away fxom the o0il reservoir.

In WO2005/047699, a tubular sleeve is provided around
part of the c¢rankshaft’® which presents the helical



2 grooves, said tubular sleeve being attached to the conpressor shell or to
the stator. WO96/29516 presents a solution in which the crankshaft has part
of its extension defining a conduct inside 5 which is nounted, with a
radi al gap, a punp body, said solution presenting one of the parts of inner
wal | of the tubular shaft and outer wall of the punp body provided with
hel i cal grooves. There are known sone prior art solutions for oil punping
10 in variabl e speed conpressors. In these constructions (W93/22557,
US6450785, JP2005-337158), the crankshaft inferiorly carries a punp body
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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 tubulax 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 logses, as a result of the rigid fixation
between said 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 golutions  present a



construction in which the fixation rod is rigidly affixed 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 5 axes
contained in the lower fixation plane ofs the punp body to the fixation rod,
sai d pl ane being orthogonal to the crankshaft of the conpressor. Thus, the
fixation rod can be elastically defornmed to allow the punp body to incline
so as to acconmodate itself in the interior of 10 the tubul ar sl eeve.
However, as the punp body is not free to be displaced, inits entirety, in
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rotati on speeds ofbutwer mBekaai sm generates an undesirable noise in the 5
operation of theaCoMMILSSR/Mucing wear and friction losses, these known

prior art solutions still lead to a certain efficiency

20 loss, particularly considering the inevitable
dimensional deviations during manufacture and assembly.
The Brazilian co-pending patent document PIL0604208-7
(WO2008/052297) presents the pump body freely
displaceable in the interior of the tubular sleeve, in

25 radial directions orthogonal to the c¢rankshaft and
rotatively locked in relation to the zrotor, the
supporting means of said pump beody being a rigid rod
having the first portion loogely 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 reod.

35 While said prior art solution PI0604908-7 minimizes the
effects of the dimensional deviations regarding wear and
friction lossesg, it introduces the collateral effect of
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pump part iz made of a non-metallic material. In the
known golutions having a tubular sleeve or a pump body
(EP07289%46) 1in a material different from that of the
crankshaft or =xrotor, 'particularly a non-metallic
material, such as plastiec, there occurs with time a
degradation in the quality of the fixation obtained,
gince the operational conditions of the compressor, such
as heating, affect the degree of iInterference between
the parts affixed to each other. In case the tubular
sleeve or the pump body is wmade of plastic, this
material will present deformation when submitted to
heating upon operation of the compressor, causing loss
of said interference and consequent loosening of the
fixation initially obtained.

Objects of the Invention

30

35

It is an object of the present invention to provide a
mounting arrangement for an oil pump in a refrigeration
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
directiong orthogonal to the crankshaft, with a rotative
locking in relation to the pump zrotoxr and without
allowing generation of undesirable noises, upon
operation of the compressor at high rotation speeds, by
intermittent contacts between the pump body and the

t he



S supporting or fixation rod. Another object of the present invention is to
provi de an arrangenent which conprises an oil punp such as cited above,
presenting a non-netallic tubular sleeve which 5 can be securely attached
to any of the nmetallic parts of the conpyessor defined by the rotor and
crankshaft. It is a further object of the present invention to provide an
arrangenent such as cited above, which guarantees an adequate | ubrication
of the conpressor 10 parts with relative novenent, even in |ow rotation
speeds. Anot her object of the present solution is to provide an arrangenent
such as cited abgy Oggggaeogo)ﬁﬁa[&%tﬂi @Rqm nim zes the problens regarding
wear and the increase I n the energy consunption of.th§ parts ofagaid oi |
punp, due to | osdrefitorPaReE | ef thsak e'f‘??%tl{%’r‘?”%é?ﬁeéﬁ QiR YAPEs* and
whi ch presents aatomgeniese afhikhglromprasésnaspebtspuhe pucl far ehepd obj ect
3}‘; tﬂe Iolrese“t | DNSRL | Ol?rééér%q rﬁé/iﬁ@n%t@.ﬂ.ﬂ.&ﬁgﬂiﬁﬁﬂlaﬁu%hmaﬁeCkvhedha(tj)ove,
ich allows a construction wt i precisio e 0 upted. It
is al so anothér BB} & S(Sﬂfufﬁﬁnyp?fetsaéc’%iedi %Se%? oorqlE t% glgprrn%\\?/ix%jielca ('aﬁéfrr[nr'g aﬁfgemant
such as cited abbbe, comrirelsos grlcined: byathedipted 2BstcEfsitteasy
construction. Sugpary of thethsveribiedt of the present invention to

provide an arrangement such as c¢ited above, which
guarantees an adequate lubrication of the compressox
10 parts with relative movement, even in low rotation
speeds.
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 noige 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 alsoc 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 compressoxr, 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 arcund the crankshaft; and an cil 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
conpressor, which 30 conprises a shell containing lubricant oil and
carrying a cylinder block journalling a @ ankshaft; an electric notor
having a stator affixed to the cylinder block and a rotor nounted around
the crankshaft; and an oil punp coupled to the crankshaft and having: a
tubul ar sl eeve 35 having an upper end portion affixed to one of the parts
of crankshaft and rotor; and a punp body disposed in the interior of the
t ubul ar sl eeve ammbdtdvinngaariaivwsy theperkbeabl ¢adsiaddpyt hheasgeidtler

defined by the cyliguielahl aeheahd sbakgr cosacasblpeatipplacdgplaged i n

the interior of thettubu ar_sleeve in_ra di rectTons orthog onal o the
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of 10 the rotor, % ':“owergo J‘|S()1%l Jarfgu a}f""\tloand: B BT
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nount ed, accordi Rgit-f 25 %f%oggloéﬁﬁo&ﬁghagngocﬂpé PR s of
10 the rotor, and a lower portion angularly and freely
displaced according to a direction orthogonal to said
articulation axis and around which the lower portion of
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, ingside 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



15 rotation axis of the rotor. In a particular aspect of the arrangenent of
the present invention, the fixation rod is U shaped, having a pair of side
| egs whose upper ends define the upper portion of the fixation rod and
whose | ower ends are connected 20 by a Base | eg which defines the | ower
portion of the fixation rod. In another particul ar aspect of the present

I nvention, the upper end portion of the tubular sleeve is provided with a
circunferential groove, inside which a tubular 25 netallic connector is
fitted and rotatively and axially retained to be then tel escopically

mount ed and retained J.n 908,014 & BRIt Su JRlkeruapsh daskahadtto Bri ef
Description of the EXamAngs ;&f 'nventiqﬁ_@ilIaggingpghQnggétfh
reference to thef 8P RPGEREYr ﬁb?, TSR By RAY of exanpl e of
enbodi ments of tbieeioidertfi oam add eeekivehr ¢3§iﬂqg fns@héﬁﬁFFC§P¥§ﬂon
represents a | ongftyyl Rkl sest iRNal cuhewsdora refrigerati on conpressor with
a verticallshgft .Said conpressor o %Bhi%Qﬁﬁi£$?§”ré§§egéﬂyédgdvﬂéﬁ|1 a
central axial “hot &'H&vitg & OWET ~ extensi o Ich'is not occupie by the
crankshaft and i #usthiath thatepfof 19Wet & i £9Fi PeEPPHEHTHRed a hﬁ%&f¥ic
lower extension of the crankshaft projects downwardly
from a low-height rotor, in order to attach the tubular
sleeve, according to a second embodiment for the oil

10 pump of the present invention;

Figures 2 and 2a represent, in a simplified form, a side
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 gide
view and a longitudinal sectional view of a second
constructive form for the pump body, illustrated in
figure 1la;

Figure 4 represents, in a somewhat simplified form, an

20 enlarged partial longitudinal sectional view 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
contimious arrows, the angular movement of the fixation
rod around an articulation shaft;

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

30 compressor, 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



7 tubul ar sleeve of an oil punp constructed according to a first enbodi nent
of the invention, partially imersed in the oil of an oil reservoir defined
in a lower portion of the shell of said conpressor; 5 Figure |la
schematically and partially represents @ view such as that of figure 1, for
a construction in which a | ower extension of the crankshaft projects
downwardly froma | ow height rotor, in order to attach the tubul ar sl eeve,
according to a second enbodi ment for the oil 10 punp of the present

i nvention; Figures 2 and 2a represent, in a sinplified form a side view
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attaching a t ubuf ar sleeve In"a e rotor of the
type illustrat eFSHPEPGAEENY a Pigfgn (not illustrated), in lower
portion of the sghell 1 being defined an 011 regervolr 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 i1s of the type driven by a crankshaft 10
which moves the piston, =said crankshaft 10 being

20 jourmalled in the c¢ylinder 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
takeg 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 o0il pump is also operatively affixed to one of the
parts of crankshaft 10 and rotor 6, &80 as to rotate
therewith, and presents a lower portion immersed in the



8 Figures 8 and 8a represent a plan view and a dianetrical sectional view,
respectively, of a nmetallic connector configured to provide the attachnment
of the non-netallic tubular sleeve of the oil punp to the central axial
hole 5 of the rotor illustrated in figue 6. Descri tion of the Illustrated
Enbodi nents The present invention wll be described for a reciprocating
hernetic conpressor (for exanple of the type applied to a refrigeration
system such as a small 10 sized or household refrigeration systen)
presenting a generally hermetic shell 1, housing a cylinder block 2 which

defines a cyli ndgf,,d bt Nbly WhLla ARAIAEEH b2e! RESERIANY £] sian not
Illustrated), in a lower portion of the s 1 |

reservoir 4, 15 WRSTePPEM PReddfititWal M ﬁ%%%t%%g%ﬁgoﬁg%ggﬁgeSg?@%Jof t he
conpressor i s pumpedonhedugie araokshpfpio.l n t he construction descri bed
herein, the refrdgergii opuePMRLASSOEed Saofrublgatypeedreven byhizhcrisnkshaf t
10 which noves the R t on, sgid CQ%pk§Q%Tt3%Q Rek B9 4Bl oHr BRbdRd d the
cyl i nder bl ocR 2% ré??HPlnS,p uperiorly, an eccentric portlgn 11 and,
inferiorly, a tuburimg endupeet |oWwuiar RO%H I 211 rbRF%eT dferr Endt 19 a
parts of crankshaft 10 and rotor 6, so as to be rotated
by rotation of said rotor 6, directly upon movement
thereof or by rotation of the crankshaft 10, and a lower
10 portion 22 having a lower end 22a immersed in the
lubricant oil.
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 maintaing 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 oxder to define
the lower portion 31 of the latter.
For any of the solutionsg 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 1is provided, along at least part of its



vertical inner channel 14 is defined, for exanple with a Cross- 25 section
in the formof a circular segnent, which maintains fluid comrunication with
a helical 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

| ubricated. 30 The cylinder block 2 secures a stator 5 of an electric notor
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 notor. 35 The oil punp is also operatively affixed to

one of the parts 1%9%95!13%41%5{1:&95%&@ R4S 56, 1@&@%&%@@5@5@ dherew th,

and presents a | ower port[on | mrer gﬁ}he ﬁ bri cant g ontalned in
the oi | reservoi rr%4, “gKa" uﬁﬁéﬁnéﬁ%il Fet ?né‘ﬁmﬁétﬁP I eidon of

t he | ower portl(nﬁe@ﬁnuhe,cmankshawtadihcéﬁﬁe Q@ﬂfq@@ﬁpngoﬁpﬁﬁgessw¥ﬁﬁ96uIar

sl eeve 20 which Ip%rélanumsed;h@r RUAP3 DO dYuShcasi Cb:I:LUbalé@éncﬁhugeve 20
havi ng an uppe bul ar pqrt flxed 1t @, 9ne

crankshaft 10 %néﬂPoPgi ? ¢ lcs ?02ﬂ§0t of teao% tﬁ%t% ?£E§§214rotor 6,
directly upon novéweht Otlﬁerl@ofplﬁirpebﬁ/ bt bhe oﬁr%fFer’Ethe0H= aﬁ}&@ﬂaf to1dheand a

| ower 10 portion c%aphaydgcsng Laaﬁwlteﬂckezaammmmbnm the |pp Gevdty o | .

The el ongat ed t”ga‘b' {I&&P% %%e' %n@g?&fe&k et *&%bh@afrg%e@ dohe

t ubul ar sl eeve 2 at an outer. surface. of 0 mai ntains a

certain radial 159 éﬁg|?Pr¥9%ﬁ|§ﬁ?%%¥eﬁ?%%&ﬁéﬁ%ﬁ? &Bangh?}nél??ﬁﬁﬁpn§urface
of the tubul aro sloe:eheg@@al st delpunpranddpa80 heéwi gt asdisherumendador Bifon 31

proj ecting beyong,ei £9cv@;r1v%m E%@ed)fiﬁ he1hebith alo sheeweeaP,6.50 as to be
affixed to the asse defi y the cyglnder bIocg & and ,stator_5, 20
eﬁépa 4 e in t

inner
more particul arl Y6 t 8% & groove 18 provi e
face of the tubular sleeve 20 and not in the outer

gsurface of the pump body 30, the oil pump presents an

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

In order not to alter the oil flow being upwardly
dragged, the oil 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 rxotor &, 8o as to be
rotatively driven with the part that carries it upon
rotation of the rotor 6, said movement being provcked 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 proveokes an
upwardé 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



According to a preferred way of carrying out the present invention, the
punp body 30 has its |ower end portion 31 conprising a closed | ower wall
3la nedianly and inferiorly incorporating a flange 31b (figures 2, 2a, 3 25
and 3a). In this construction, the punp ody nmay 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 wall 32,
fromwhich extends a generally dianetrical 30 inner central wall 33 having
a lower end portion 33a projecting beyond the tubular body, in order to

define the | over .portipn 2s Qfpdiie:l Ackehea Fos 8y Sbedhes sof utboose

di scussed herein, e punp body nay be solid or internally hollow 35 In
the oil punp conSERMETH%Hs 0t | ustrated in the 10 | ongi t udi nal extensi on,
with at |east onechetdioml o oswid 24imgpmandbsclexPEndiag IWEHT tere | BRer end

22a and def i ni NgpoMht fhPNa Al rfe@Bht C O rthétlIElgnﬁ)Ub@iy suo f aceppisds oa of the
punp body 30, lubricant oil C nd| 9 5._chan Ut 2Pkl from
Pi% 3D E e 357 BRE Sente 655 cORENL

the oil reservoi FrACH#ft & %:i |s Bu present g}
conpressor partste tirer et sempdy nSREABRE . bTheNRU °§i"ng%on?8 i n the
interior of the kububarssl %.Q\tﬁraﬂng Sbo aant mntwalataat yaxher whithi Aasin

radial directi ong ggoggcgﬁaﬁog t ﬁl‘;&& C{:gnl%%gaféotjs@;op_utaﬁ@ dopumrpebody 30
atio

being rotatively Frxed in re to the, rot 6. Si.nc h groove
24 is provided i BOFFE Pnn8RAf 3cdO¥FTt Fi@r*f’cfblhl’g‘ﬁbs?% gl'éf angL %I(:)fte%§ t he

out er surfaceloof dtbel peep domhrdddg the i dimaiopr eyshrgonnl 150eFréet of

centrifugal forcg, and,JRoRANLGAL Qzﬁ@%@oﬁﬁdswﬂﬁéh Qfhel Qolvbatemf goieipni or art
oi | punp constructio

In_order not to alter, [ 0 ypyardly
dragged, the oil 3 BEnHP?lgP‘E‘FPa%?SVSS& *qeftr neciLYb%e(% hn%% %{‘IYKFI ca%a oves 24
produced in the mnnetedacea@nﬁlnghetpubﬁl ardigeebienr 200Tihayopeldi ﬁﬁﬂm oned
so that the thi C%Bﬁ@énéﬁ&roe%eV%t&ﬁlow apostdbnald yotortde. t hi ckness

jariation of B 1R9Ehe0ng ke MG P Ak oot UM 2up! SR 20 ARdnDuBR DodY
S eeve f

30. 25 The tubul ar to at | east .one.o rts of
crankshaft 10 anéOrB¥%$er615 §0Ua§h@Be pe thoeaPpriEl §F (ﬁﬁd\?eﬁeﬂft%'t H" ©f&rt that
carries it upon ngpati endef 41he defibre 6thsaiugpproveamettiobeiddg prdvaked by

operation of thegelectric mPLAf oW iRl IBWREMRNESAY180are 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
oylinder block 2 and stator 5, according to the
articulation axig. In the illustrated construction, each
articulation shaft portion 4lc 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 rxelation
ta the side leg 41 from which extends a wrespective
articulation shaft portion 4l¢, 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,



30 remains rotatively fixed. The relative novenent between the tubul ar
sl eeve 20 and the punp body 30 provokes an upward novenent of oil fromthe
oil reservoir 4, by mechanical dragging and centrifugal force. A first

aspect of the present

30 in the interi

articulated to the as

according to an

i nvention relatesizo the 35 nmounting of the punp body

or of the tubul ar sleeve 20, independently of how the

| atter is constructed, whether in netallic or non-netallic 11 nmaterial
and whether affixed to the rotor 6 or to the crankshaft 10. According to
said first aspect of the invention, the nounting arrangenent of the punp

body 30 conpriseguyé, 5 gixgti@nsﬁ@ge4qﬁnh@gingnam upRer uppet | @rd40for

EAEN

soly defiped-by. Lhe eybindes,blackr andestator S

a, [@)
&ﬁl n-axrs 'S or [anar to the

rotation axis of cyhindegt drlogk anangd ﬁéﬁqup%rtﬁ s §ﬁ§BI&BP§ra freely
10 di spl aced accordi rgF teha diigectiean oit hegonptedentsarnd eortstoukhid®dn axi s

L

% y nount accor to a ctign orthogaon nd
copl anar to the Fi¥aitiosh 68 sidf ‘?h@erﬁ Bjrcuc‘)latefS L-?rhe ik &ta?g%ezg
constructive foraxl$hexd|amt@Iﬁhqgmnaloapdese@ﬁ%ﬂ%¥lmQHﬂﬂﬁakm taelatpeRr of
side legs 41, whpgerHppgs £t 4kasdeki RRet becsppe!l PoId i Hit4ldaeiot he

and ar ound mhlch
retai ned and sI

fixation rod 40

10

15

20

25

As

portion 4lc is mounted in a respective cradle 7a, so as

30

35

e

el QW fgyjéﬁggl '1u%%r9£e&heb@@”ﬂh@@ﬂYa§@0W§ axéal ly

83 ft Jl.o%vge ek dcsan4 ]bb Al G RN rb%%u%@dl& h, Ly ¢ anbase leg

present a ball-joint shape, being incorporated, in a

single piece, to the remainder of the fixation rod 40 or
also affixed to the latter by appropriate means, such as

In a

welding, gluing, fitting, screwing, threading, etc.

way of carrying out the present invention

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 imsulating cover, provided
around the windings of the stator 5 turned to the oil
reservoir 4, said motor protector 7 being provided with

a pair of bearings, each defined by a cradle 7a formed
in a flange portion 7b of the motor protector 7 and

which

rotatively supports a respective articulation

shaft portion 4lc.
In the illustrated construction, the two cradles 7a are
aligned to each other and formed in a face of the motor

protector 7 that is turned and adjacent to the lower end

face Sa of the gstator 5, so that said adjacent lower end

face 5a defines an upper portion for each cradle 7a.

indicated in figure 5, each articulation shaft

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

directions.

According to the present invention, the lower portion 31

of the pump body 30, defined by the flange 31b or lower



20 40b of the fixation Each side leg 41 42 which defines the rod 40. of
the fixation respective upper end 4la incorporating an articul ation shaft
portion 4l1c, the two articulation shaft portions 41c of the illustrated
fixation rod 40 being mounted in 25 resyPective 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 41c
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 fronéz\mpdsh:ﬁdrendSaa nespectiived amtiicbulat Ebrnosdtafiolgorid on 4ic,

sal d bendi ng bel g, 98l 1 aedaxt OF o LxAIRR. §Hdt8§g§lérﬁ3: ¥l legd abtgpichalt
portions 41c are spa rom edac her

35 eac
However, it sho@’&fsoé’fuﬁa‘éréf"é‘a’a ? nH t of“?’g%a‘ft}h%n ro WSef Pne %er ein
may present ot hetokarfsthectiiivatfionneod 49 s%o?ilﬂaisﬂb&YC“@F}abédhaWn %nly one
upper end forsarfiGidcabied ebnbbuddeaki OBhEOdikac die ©dd the Ray t Staof

cylinder bl ock 2 and stalor 5. Beal dfeudiPiha RRLEAMERE Of kit o de | eg

41 may present &
reduced radlal gap, £0 as to maintain the pump body 30

fixed in radial directions orthogonal to the fixation
rod 40 and to allow the pump body 30 to have a
10 determined freedom to slide along the base leg 42 of the
fixation rod 40, in a direction oxthogonal to that of
articulation around the articulation axis.
According to the illustrations in the enclosed figures,
the lower end portion 31 presents the through hole 34
15 provided with a gap which is 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, =0 as
to absorb errors of concentricity and assembly of the
components. However, the fixation of said fixation rod
to the part that c¢arries 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 c¢rankshaft 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 6z having
a lower extension not occupied by the crankshaft 10 and
35 inside which dis directly £fitted and affixed, by
mechanical interference, the metallic tubular sleeve 20

of an oil pump.



5 different fromthat illustrated, but which allows the fixation rod 40 to
be articulated to the articulation axis, in an orthogonal and copl anar
manner in relation to the rotation axis of the rotor 6. Said articulation
shaft portions 41c can be turned outwandly or further 10 present a

bal | -j oi nt shape, being incorporated, in a single piece, to the renai nder
of the fixation rod 40 or also affixed to the latter by appropriate neans,
such as welding, gluing, fitting, screwing, threading, etc. In a way of
carrying out the present invention 15 illustrated in the encl osed draw ngs,

tﬂe fstat orf5 plr%e%é ohOWBlcaRf sl 3¢ euSBrLRd M-hnglguﬁ oxamﬁ @Ct@rf7 hi n
the formof a insul ating co [ QV] ‘%!‘.FH’_] e Whidhhas t he
stator 5 turned%togef:hgxﬁrf‘mr é—’gé)& %ﬁ? ﬁxpanq{ %%rgm?gr prot ecé]dqr 7 Dbei r'io

provi ded with Z@I@mpaﬁrr@FO%eér|Qfgslo‘éaélﬁ16€‘F4 n&8 t?}lé’wcr 1%, ﬁ‘or med in
a flange porti omfHax9hgt hhaTOMOEa MGt eEtioulaF anllead cROr dttetrieesl y Bupport s
a respective art] ﬁn‘% ption 4lc. In the illustrated
construction, ét ﬁ“eec'?lw%&%gg es #eggre 25 al gn d to eac{g1 th%r rﬁl Jormed in
a face of the nofr PPREAOr ATTAMRANSE { arki™&dj 88t o ¥ ower
end face 5a of tdumsstatoesSy fiosthaspsat daihctjh&cen@smﬁmlétﬁlv@ﬁél@ac@eﬁa

def i nes an uppﬁrx}&oréép%ﬂdf eh %ﬁ@thﬁ@%@ct?@e ASrinngE Cahedrbinod i guren 5, each
articulation shaft 30 por C IS unt I respectiye & 7a, SO
as to present a Tt BF Sﬁl A&%‘[e g%ﬁﬁ s H‘%ug?lﬁg %I st\é f%a irea dy
defined. Thi sordicamh@nrnmﬂemtt%ame%r%mﬁé@éﬁl%tl ng novenent of the

fixation rod, aSI'Hé'IQ{[cﬁl@ﬁ;QﬂgI@fSﬁiéj Jun@ubedd by i paia iofelrdwerofiriimns in

opposite 35 di rec ns. Acco di,pg; e n i I
portion 31 of tﬁtetbp(u1 vé bB meggﬁ&ﬁ ﬁ&pf?gnyﬁﬂ B ULE)I‘IIS@J: %13 end

e 31b. or
portion 33a, is Qﬂﬁ\koaeéo\ﬁl taf asatlﬁré’ﬁﬁ‘ﬁ I]?BfiZé 34 Hﬁv?‘ﬁén]:?%nea@(ﬁg tthogonal
and copl anar to ddheaiat akieh spdangf ihheeYaotion 6oabie tavsuykndhig ek he

| 'ower portiopng40h, of, 1ha b Xald Yo kQdn4Q2i Seslindaki-unieratedio) nséhe
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 asgecending channel €, allowing the fluid
communication between the lubricant oil of the oil
reservoir 4 and said first passage chamber 1é. In some
constructionsg, 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 £irst passage
chamber 16 maintains 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 oil pump constructions in which the tubular

sleeve 20 is fixed in relation teo the rotor, at least



5 illustrated constructions, the fixation rod 40 has its base |eg 42
nmount ed t hrough the through-hole 34 with a reduced radial gap, so as to

mai ntain the punp body 30 fixed in radial directions orthogonal to the
fixation rod 40 and to allow the punp bimly 30 to have a 10 determ ned
freedomto slide along the base leg 42 of the fixation rod 40, in a
direction orthogonal to that of articulation around the articul ation axis.
According to the illustrations in the enclosed figures, the | ower end
portion 31 presents the through hole 34 15 provided with a gap which is
only sufficient fi¢ talduwowirngiédie moyuntihngh ofairheihexpéiromannd c4ftadecor di ng

to the present |puantion.osie a.par broulancgons! nicticamuol faxaiion rod

40 has been descri e understq i xation.rod may

present 20 any pFfgd & V\ﬂﬁlélﬁrau%)raﬂ%ﬁﬁ%@ﬁ@s??‘é‘ﬂ“f?&éﬁeﬁt ,megﬁ‘&as to
absorb errors ofmzionciedtr istrhyaanthassesbtlyatof faxre ¢orpoacht 5o wbhiwver, the

f :c ])c(at ![ 03 gf f5§| d?iid(aﬁlhkﬁﬂa@dslre@% h@op&rst atf]tf%ketgar fheshkbe SBQuEE, ben g
effected by fixa n i xat | r aroun
b o 2081 4Re Dt e “the R ELT a0 ISAPE BT

an axis perpendl% I'cul’ati on s and
the crankshaft 10f ks dluhu)’éatfl pleswsar®d Bel r‘i&e FeRrnleshaRs a0 F?EnEIPe’éhe pi ns,
etc. It should beother sleatds] hedr Ranphent b gneheangeeMteaifetrbacsd | xat i on
rod 40 described_hergin_ig not limted to 30 the provision of specific oi
punp constructlo%s gither to particul ar. aspects of rotor formation. In
the construcfPonBoYeverst ikt & irspi garetble e-he or S6°FE pfdvi ded
with a central axaml, Holreefampioy,i risa Lbhwepungxtedsi 8d) not kec papivededy t he

crankshaft 10 ang, 35,1 r}§drfi%1e\e’Q!LfIl:' Sl 8601 Y Lu&ﬂeda@%l%fsfwzsed ThY
mechani cal int erference .the 1?]%1' i ¢ _tubul aﬁ %Laleev g i | ynp. 14
ed

In the construct PO Wcltﬂlg’f‘racl % FPGhPes® fid P4 aFov% eev)?t e 5| on of
t he crankshaft 18ndhre] et LuewbadydBy finomliasEde omagemal dedidiightesto

al low fittingsanghaf fiapui8ctite Miral khest Ubtdnorehesye rddeirgonthdy
manufacture in plastic material also minimizes the
transfer of heat from both the rotor 6 and crankshaft 10
tc 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 § 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 & or crankshaft 10, the
tubular sleeve 20 has its upper tubular portion 21
externally provided with a circumferential grocove 25,
inside which is fitted and rotatively and axially
retained a tubular mwmetallic connector 50, to be

30 telescopically mounted and retained in one of the parts
of rotor 6 and crankshaft 106. This other constructive
aspect of the present invention is illustrated in the
constructions of figures 5 and 7.

The tubular metallic connector 50 is mounted and

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

intexrference, gluing, etc.



5 nmechanical interference. The nmounting arrangenent of the punp body 30

whi ch constitutes a first aspect of the present invention does not depend
on the constructive formof the rotor 6, on the material of the tubular

sl eeve 20 or on its fixation 10 to the netor or to the crankshaft 10. The
mounting of the punp body 30 in the interior of the tubular sleeve 20 is
carried out so that an upper end portion 30a of said punp body 30 is

mai ntained with a certain axial spacing in relation to the | ower end 13 of
15 the tubular end portion 12 of the crankshaft 10, said axial spacing
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ases, h _all the involved, ts are, net
mounting of the t&%ﬁ?%}: Eéjieeeér\?ezéom?% ?chcé‘lrc%Xnﬁiﬁ%?ztcp%%?:m?tél?lheoagr &Cor 6
occurs, for exanpkestpynaeehaficdaritat off brbnkar wat@lAge epmnedt®HERever ,
it is also possihhé frabuthe bUbstar26| eeMea2@Qafask dory@nanehe, g0 the

punp body 30) tof@?t?{&éyi gﬁ% LE?@‘JE%O”&%R%' 1 ﬂ?t/%ﬂz%\li’c. Z\?a%@:r% 1Pliasti c.
The constructjon of t parts 0O e TUbUl ar_ sl ee and/or "of “puny body
30 in plasti(?Qﬂaﬂgiﬂﬁﬁ FAcPPi fgt gyrround. 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 1In another ceonstructive pogsibkbility (not illustrated),
the tubular metallic comnector 50 pregents 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, 1in order to facilitate
30 mwounting said tubular metallic connector 50 to the
tubular sgleeve 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.



15 the manufacture of these conponents. Mreover, the manufacture in
plastic material also mnimzes the transfer of heat fromboth the rotor 6
and crankshaft 10 to the oil being punped, due to the | ow thernal
conductivity of said material. 20 Howewer, the fixation of the tubular

sl eeve 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 nmounting of the tubular sleeve 20
constructed in a non- 25 netallic material to the rotor 6 or crankshaft 10,
the tubul ar sl eeve+RQ hasudirsteapesnétthidrabnpon t §igrur2l éexthe netdylagr ovi ded

with a circunf er%n%bill.cgrg&\ﬁeéc%? (i ggide wWabeh dseify tiredeaad 10t alevel y and
axially retained SotUbTl af retalti c connect

_ r 50, ta he 30 telescopically
mount ed and r et SiiFEENf RrSHE Gf TEREVHaTT ST6f 8?5?%53 l&% ré?ﬁn’is%a?c%%lo. Thi s
ot her construct iwpeaspabtlaf gdieipnesentt i tivertuilodairs sLEeVRt2Gt ediSn t he
constr uct i ons, Ofe i Ul,Es:Sh A Zpp ey ikl Andeiahllias @IReost an 5B i s

mount ed an retained to_ the respective part C att.lP ;and rotor 6
by any appropri ¥ BN ‘_sbt?cﬁoégrbg’ r?é%%f% &al Qlltl%t“reeﬁ%‘rggn%%?i% uing, etc.

16 The fitting ofa atf | bhet lpater of InhdhigbAonstREERLPE c 1BorFEEEort S0 to the
circunferential QLRIYE 2Zbciguargpteesat her axhal f@cdd ng dlasard lanmd ar

nmetal lic connector 50.to the tubul e k  ateat i@Rat b ng
between 5 said pArcESEsh %é’(%%\%%% %becgl\r%;g‘grelq%%%e means such%a by

i nt er f er encel glmgitag}iet eonmeaierdisty PEESENtRADf Ot VG BEET T e Br esent
i nventi on, t het ubrycar et atddieaopneebyesbiig corporatigs retwiqwmegiel Eifent s,

such as inner radjal .10 i i Le@ikeyi sl Shd peeyikerd so as
to be enbedded ?tﬁ‘{bt 3%?%%%%?&%@% g%l%%?%e ﬁ%ul%tr sleeyve 20.. 105 order
ES% E ?t%eﬂt:l!‘

to provide the rigt dtheonstta 3ok R§ LEAweEH EarF part e rng and
retenti on of thextigluhate néd adfl itbelBotemnect or 50 to the circunferenti al

groove 25 of & het uliyl af1 51868%e40 cBRYL AEiilonD Vi 2| Bishire dBf otnrawhish of at
ot 000,20 LR et B8 TELILILS SonGede <P sl of eeve
pl astic- materi axiiadly 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 telegscopically
fitted and retained around the lower end portion 10a of
the crankshaft I10.
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 ceircular 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 rveduced thickness, adjacent to
its lower end 22a, in which the inner diameter of said
35 tubular sleeve 20 is the largest of this construction,
to a greater wall thickness in the region of an upper
end 21a of the upper tubular portion 21 of the tubular



20 nol ded so as to surround. at |least part of the tubular netallic
connector 50, which thus remains securely attached to the upper portion of
said tubular sleeve 20. In this construction, the tubular nmetallic
connector 50 presents an annul ar cross-sgction wthout interruption. 25 In
anot her constructive possibility (not illustrated), the tubular netallic
connector 50 presents body portions fixable to each other and to be affi xed
around the tubular sleeve 20 of the oil punp, in the region of the
circunferential groove 25, in order to facilitate 30 nounting said tubul ar
nmetal [ic connect g cafk t£o t i tytbldiarcnel eaver 28iahdtan evbedidmentudart hi s

construction, the_tubul ?Pé&mﬁ%%ij%f"%?f%%gb?gr %gllss Sdetuabdog! ashical ly

defornmed so as t 8 B8 Fi “a G [ eeve ﬁo in the region of

t he circunf er ent varigsiapsosfe 28 1t HédebresThrd vtk I’;FFcogoﬁﬁ%ct or

50, after fittedtiipubad dsTéevaunier epti ablgulxmesl X tlatt| beeyl €0 pPesent a

continuous side SFJL_;@@Q:he g]m#g%%r@ffilcligﬁgg;ag@QhrépB%gé@g|der1 pbAmbl gure 6,
0

the tubul ar netaflT¢c connectaq 1s conplete f.|ttcid|nthe_S ctio
circunferential &PBoTE U8 ?ﬁﬁgea PRI IS F8 Fhe TRper SUnal ar
portion 21 of theatubk axdwirsege 20. pToVEIimocendetteri BATFETARSE 8% when
the tubular sleeyg,20;] S, aRMHED henbheh 9td¥erinki hbed dretihmleentnal
axi al hol e 6a of \égﬁegﬂats? er.. qﬁ this E%Flsﬁr ucéljlé)f'ifé whi £h the centeal
axial hole 6a of °Pha oDt HEEPR FBuer “&Xt efsron not - occup! I BT e
crankshaft 10,0 t hetewinil arfhe0 cepehriteigorimedt cens02pr BEH e 7ot Er
circunferential ta¢eneld adkalndkippo] €tdieng hieyprddtbe chet owwmmhenhe

t ubul ar sl eeve 20_and tel opl |y fltt i LAt Lntgrior of
ARS bF She Eéregexﬁé fdily ﬁg,]n%ndwﬂéﬂ alnef hpet hgaknt

the | ower extensP8h of “Che Ce axi a 6a of the rotor 6. 15 In the
i | lustrated consPtagti®™a%e ifdure 7, in which the crankshaft 10 presents a
| ower end portionnlQa axiwldnerpnayectdmy dawpwapdlbedynd3dudareinicBliom t he

rotor 6, whi i i tr i px € t-5 18 o3k | e apd @ neXd ensicer, the
t ubul ar net al h_,‘l ng%%%é%cf%;&%ss%%le?ﬁscoﬁ L%rﬁrmt es g%t élbu?ar .axrgLge exltlggﬁgi on 53,

proj ecting beyondiBReteHparI pTTS oh® 21 8¢ OHE™t B a?o%ﬁlébélvgijzoaand havi ng
an i nner circunf emebiénldifearege54adphassgopiocan| yoien ead Bagtier ai%fe@®ar ound
the | ower endf DOEEEOBur&;Q%&%r hE? 6&%&@&&% éQ_w';d 2Fovkar eaﬂypﬁft:tche 31,tt
ggg;t ggczgxeprg;gﬁ?p;‘ﬁ%‘% t%ﬁn?v%%/f%tu‘ogre %#o;gsa-qgez#ﬁﬁ%ea{%%ﬁrg tg%e,mr\:‘eégl%ec%/i ve
| ongi t udi nal 2t ensfemt (Andguwreyinughd, 235 B AHRTFartEPoFRE uBRT T eve 20
and punp body 30cgantyy esgdr adiameter 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 Dbe understood  that this
30 particular construction does not restrict the
applicability or scope of the present invention. The
intention i to protect the principle and not the
gpecific 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



30 circular cross-section, but with a conical profile in their confronting
surfaces (figures 5to 7). In this last construction, the wall thickness of
sai d tubul ar sleeve 20 ranges froma reduced thickness, adjacent to its

| ower end 22a, in which the inner dianeteer of said 35 tubular sleeve 20 is
the largest of this construction, to a greater wall thickness in the region
of an upper end 2la of the upper tubular portion 21 of the tubular 18

sl eeve 20, in which the inner dianeter of said tubular sleeve 20 is the
smal l est of this construction. The variations of wall thickness and inner

di ameter of the fubulial $leqyfp2Q rar@eCareubat edrsndikat prheynts ot 5

af fect the punping efficie of the present o] S gk i on
with a constant RBFPR oY @Eg¥§?ée%?i°l$ ﬁést%ﬁeb%aggﬁgatz gfﬁggo%%gi g a

bet t er perfornanteamiwsuaﬁ@roﬁlbwuﬁﬁﬁﬁa,oélFhﬁﬁﬁﬁ”ﬁF@§@%tﬁﬂg r&HFTficulty
i n obt ai ni ng t heyserapeNtWhivhentbheyxans ayageebanps aste cckGtauceienal . The
construction in gescconllb%gl aqlrdofilljﬁlst@gtggehgggﬁ@’t agei SRking easiee to
produce the conponeﬁi parts of the present ail punp en .t hey ake. de in
pl astic nmateri al considerednmpP8meht Bty % 0Em 02 pﬁﬁﬁ bSRCHF o ESAIEAT 15
construction preserdima.a conical profile having a | arger dianeter adjacent
toits lower end portion 31 and a snaller dianeter adjacent to an upper end
portion 30a of the punp body 30, opposite to said | ower end portion 31, the
di aneter variation of said punp body 30 being 20 gradual and continuous, as
it occurs with the variation of the inner dianmeter of the tubul ar sl eeve
20. It should be noted that the present solution further allows a stepped
variation in at |east one of the parts of inner dianmeter of the tubul ar

sl eeve 20 and outer



25 dianeter of the punp body 30, wi thout inpairing the punping efficiency
of the present punp. While the concept presented herein has been descri bed
mai nly considering the oil punp construction as illustrated, it should be
understood that this 30 particular construction does not restrict the
applicability or scope of the present Tnhvention. The intention is to
protect the principle and not the specific application or constructive
form It should be understood that<ﬁgmM$ny of the possible 35 options for
constructing and nmounting the tubul Slreeve 20 to the rotor and/or to the
crankshaft 10, as well as for the construction of the tubular netallic
connector 10 5@\ refigeragioh qomppesebr whieh presesis 4 Alintdntrnipg ependrs diltadpunp

body af fi xedakPn@R8yiiRder bldsk P difhg@fcran¥dHaR AR elddlrR Gloto? hAVHY Sk Qfixdi B¥heTEANS
of a f|xat|0n-r0dmé%z or. exa s the

constructioﬁwgma%scrlﬁgéa%ﬁ%%%Wﬁ%§¥ﬁgﬁggéﬁggggﬁﬁfﬁﬁ1@hogﬁ%ﬁ?aﬁkgﬁqgém

consi der ed ENKPIHI1PAE NGEndoR IPHEr BleRYe EPYInaIPS BIPES LR cRoBien affixeDtogna) dihe
parts of crankshaft and rotor; a pump body disposed in the interior of the tubular sleeve and
having a lower end portion cairied by the assembly defined by the cylinder block and stator, so
as to be freely displaced in the interior of the tubular sleeve in radial directions orthogonal to the
rotation axis of the rotor and rotatively locked in relation to the rotor; a fixation rod having an
upper portion mounted to one of the parts of cylinder block and stator, and a lower portion around
which a lower end portion of the pump body is axially retained and slidably mounted, accerding
to a direction orthogonal and coplanar to the rotation axis of the rotor, wherein the upper portion
of the fixation rod is mounted to one of the parts of cylinder block and stafor in a manner that
allows rotational movement of the fixation rod around an articulation axis which is orthogonal and
coplanar to the rotation axis of the rotor, and the lower portion of the fixation rod being angularly
and freely disptaced according to a direction orthogonal fo said articulation axis.

2. The refrigeration compressor, as set forth in claim 1, wherein the fixation rod presents a
U-shape having a pair of side legs, whose upper ends define the upper portion of the fixation
rod and whose lower ends are connected by a base leg which defines the lower portion of the
fixation rod.

3. The refrigeration compressor, as set forth in claim 2, wherein the side legs of the fixation
rod have their upper ends each incorporating an articulation shaft portion, the two articulation
shaft portions being mounted in respective bearings carried by one of the parts of cylinder block
and stator, according to the articulation axis.

4. The refrigeration compressor, as set forth in claim 1, wherein the stator presents a lower
end face carrying a motor protector and the bearings being each defined by a cradle formed in
the motor protector.

5 The refrigeration compressor, as set forth in claim 4, wherein the two cradles are formed in
a face of the motor protector that is turned and adjacent to the lower end face of the stator.



1. Arefrigeration conpressor which conprises a shell containing |ubricant
oil and carrying a cylinder block journalling a crankshaft; an electric
notor having a stator affixed to the cylinder block and a rotor nounted
around the crankshaft; and an oil punp coupled to the crankshaft and

havi ng: a tubul ar sleeve havi ng an upp@r tubul ar portion affixed to one of
the parts of crankshaft and rotor; a punp body disposed in the interior of
t he tubul ar sl eeve and having a | ower end portion carried by the assenbly
defined by the cylinder block and stator, so as to be freely displaced in
the interior of the tubular sleeve in radial directions orthogonal to the
rotation axis. of THehefrigepdtion caripebssadtaaisbtv@inyn dnpokedims Ntorsehisdraioe todret fodtion Ot O ;

a fixation rgd,hgy dwgoo@f?s &Bﬂé’é Mmratthﬁaﬂgm@ﬁa%gtn% %eor@lr)gorng\%n@%ptla%arott)
cyl i nder block and st at

portion of ¢ fE ats aes'aayfhﬁgotarxanaﬂfrfeﬂwﬁﬁﬁ*@dovwogP” G otk I B
accordi ng tomaudéd ecti on ort hogonal and coplanar to the rotation axis of
the rotor, wherein the upper portion of the fixation rod is nounted to one

of the parts Of ﬁ}(a refﬂ e%t:ﬁn l:c?ncpres as%gﬁ%ﬁ)\ én@ Qzlsﬁrﬁgp{% &ult%?élr{tﬁé !r!f)%\é{swbular

rotati onal ane "on 10 ch
is ort hogonaPOfa?bef@t?dF‘aﬁ‘?aF‘e?‘@ L] Pfé‘”ﬁ"?ﬁ*t"ﬂtﬂ“ladﬁ‘fCW?r§”t@f grf’?l"é ipsisie gihich it e | ower
portion of t heatkelxartd axially ethinbe k hulangetkltr doynegtod tof reeuyted s kaiedin acedr di ng
to a directi R pond HRdRRRd crkiReipti d articulation axis. 2. The refrigeration
conpressor, as set forth in claiml, wherein the fixation rod presents a
U-shape having a _pair of side |egs, whose upper_ends define the upper
portion of tHRe f Thexefrigerat comRESHhas &=t fotiein ciaif g i weich A ReetieRrotdediBas e

| eg whi ch deticasisal takiel haavedvingor bivenexddnsibheof docapied by thectrankshaft Thigerein the
refrigerati ORGAREERS Rncclt? pésémsfaqromr &.aurﬁ#e?e'nm: face vgaanﬂ)raeams b8jol8 eegs of

the fixation r hel r e or n artlculatlon
shaft portioff™" (%?‘H & t%tugFE?l ﬁiﬁ?ﬁtalng q&%a?af%tﬁ% g el ﬁ%egwgﬂ?{toé&hq gwe
respective bedpisingsf barerireldxisyholséthgfoterhe parts of cyl i nder bl ock and
stator, according to the articulation axis. 4. The refrigeration

conpressor, 3s Sef. ré}ﬂégaﬂiom (%n‘?drégsar éghgertQBInn @54 3t Qr( mﬂfcﬁ%ﬁé‘tcﬁa Q?Aa(?tV\BI’

end face carryi q rot ector and bear 1 ngs b@? each I ned by
a cradl e for &3 TH3t ‘ﬂ‘%e"r%fjo‘ff’”iﬁi’ i@t BrPJeC“”Q dO‘T’H‘éarP'éfar“F FeMEdYoloR difpéEsor
as set forthwharegl thientuldylarwhelpe gotrisetor Woorretdses teghuer fagahederision ardegt® of

the notor pretRel ek utp ttub'u@r éMo'ﬂ%dth@ﬂﬂ;ul@ﬂil@éﬁ@aﬁd beinh BB inheV¥REungaentbaees of
the stator. ged ng retane% oun hg%(rvae‘Fén glor%} h%ssaoksh &S set forth in any of
claims 1 to BrEOihergy ﬁ]u? OFtPOR Of "t he “pirp body is provided with
a t hrough-hol e haV|ng the axi s orthogonal and coplanar to the rotation axis
of the rotor 1andThdrediggtatiohdctipreshg, ds0seeforthor anyor cefimst her b, wkarkeindine tubdar s
sficlably mmm conr%aoﬂ@aonrﬁéaang%taﬁéoosy RRARERS SO the rdpedOl pdrQf EBndsher@ny  Of
clainms 1 to wherein the upper tubular portion of the tubular sleeve is
provi ded mntﬁn% Efrcunferentlal groove inside which is fitted and
rotatively and axially retained a tubular netallic connector to be nounted
and retai ned n oheredfgetahen @attieasof ag @t orth anghyas alnkshiabt10, wi@reithe tubular
refrigerati Oy LA fn%a%@g mat@r%l é%tthé( tgl&}leh' n{eﬂallle l:&"ln%tgnprésgntm MtérMFﬁeé HrQfar i's
provided with a central axi al having a | ower extension not occupied by
the crankshaffoS®fEP®in t he tubular metal | i c connector presents an outer
circunferential face radially projecting beyond the contour of the tubul ar
sl eeve and whiech Thé rdfiidi@idn abelpregbnai Jaedt fdrthtin@lainht @ rivigdrei® thet thguldranesiiic

extensi on of ctonr‘?ec?ogqrqc!’o?;{?rﬂé(é ﬁ\lnerh%ld%I OILIéCV\ﬁ] %Rt?e{?ded %1 th%h;ﬁ s;u‘é‘fn'{ét&%f &tthgn

conpressor, e cran t presents a
| ower end poﬁFWﬁﬁS%ﬁmaPPVeﬁ?8F§€%Wﬁ@“ﬂ@%ﬁﬁﬁ?@ﬂ?“ﬁﬁﬂS%ﬁ?%ﬁrdIy fromthe
rotor, wherein the tubular netallic connector incorporates a tubular axial

ext ensi on projzecty %Gldéﬁ‘a‘;{@ﬁ\%ﬁwb%séﬁ?pﬁﬂcﬁ bh Bk I%OsEhtetl%n@fmﬁgh@brﬁdéhﬂbu%n@' eeve
and having an_inn tal ne t he

erenti
over - end por?IBIE I PBPERREHIRe ot St Frgel BT SRmAUREs | as
set forth in any;of clains 8 or 9, wherein the tubular netallic connector
is nmounted and retained, by interference, to the respective part of
crankshaft and rotor. 11. The refrigeration conpressor, as set forth in any
of clains 1 to 10, wherein the tubular sleeve is in plastic naterial and
the tubular netallic connector presents an uninterrupted annul ar
cross-section. 12. The refrigeration conpressor, as set forth in claim 11,
wherein the tubular netallic connector incorporates inner radial
proj ections enbedded in the plastic nmaterial of the tubular sleeve, in
order to provide the rotational |ocking between said parts. 13. A
refrigeration conpressor which conprises a shell containing |ubricant oi



22 the cylinder block and a rotor nmounted around the crankshaft; an oi

punp coupled to the crankshaft and having: a tubul ar sl eeve having an upper

tubul ar portion affixed to one of the parts of crankshaft and rotor; a punp

body di sposed in the interior of the tubular sleeve and having a | ower end

portion carried by the assenbly def i néd by the cylinder block and stator,

so as to be freely displaced in the interior of the tubular sleeve in

radi al directions orthogonal to the rotation axis of the rotor and

rotatively locked in relation to the rotor; and a tubul ar connect or

mount i ng andthe eliaber ngktdne d i liuntsd e@ved ihe carstal; dnhal paidt Suplkd [cO{h@(rj aRd

crankshaft, i . tor, t he
VOGL Rlrank W\§¥|E¢’Q%Lr@f ab%@&%%tnf?% ah ﬁpp%r %‘8&@ éj}ng; %ﬁ.&?ﬁﬁ% RE of AY

upper tubul ar portion
ci r cunf er ent P %57 8HvRAM 376 %\Hf”&orpotdh@s@%%‘l“é[?e merial ofitee LBHARTIYR e
fitted and rloavitgia/levyr eddbogionakirigd bethei asednbdly definedihyghe efindegbloelt andstator,

conpressor, é’&as’it@'be fr@éh} @sd[ébe@llrﬂhénnﬂea@rofi’HeYMBhIQJEIeTeU@mrrélﬁa@&rebt%n@ﬁr@%b&%dtow th a
central axi a{h he crankshaft,

wher ein the ey SRk B S he SRR R BRI SR biTpa BT
face radial | gﬂowﬁ@q and rem;mbwmwbv!ﬁ@slé@\fﬂ Buineot’ tha@attaslraer aldeworksh#@l whi ch
is fitted andhdreh ahen@buldicohietdr i € hetdlic @bnricher, ladivete @xpbeBilaipotion tohee

central axi a{ubtrﬂQJ Qeé?fra Ig 'E)?ovrdgé %th a &éum%tléi%féd\fgqgﬁel Whlce RERUG RS HhetaildS set
forth in claim presents a | ower end portion

axially proj ‘éoé‘f’?‘ﬁ% ’Sdﬁﬁ%mfﬂ?tﬂye[éﬁw %lﬁ‘ﬁ%ﬁtﬁﬂ? Y fromthe rotor, wherein the

tubul ar netallic connector incorporates a tubular axial ext ensi on
proj ecti ng beyonthetrégdtdipe Eonbiddbdrads 0t BBl 13] Mevhick el ratbr iS brogde wiRd

having an in ftraﬁéﬂaqwafeeﬁﬁ%'aalow%xagﬁerrﬁio%tr%?o%geﬁ%athé‘%%n?srh%%eﬁ*é?r‘?th'eo""er

end portion o cranks g t
forth in anyMBfleeplifconaechy PNt HEPUET ArUREe" %‘BUF%ra%WQTOIeFWQ@SW%’For is
nount ed and reta@r efde tuthyar slagvershewairtie fittad@nd teined gigleeiniene ofdbe bwayfextensimmk shaf t

and rotor. Jdifre BRI bREIMbIGRf 8L o conpressor, as set forth in any of clains
13 to 16, wherein the tubular sleeve is in plastic material and the tubul ar

netal lic connector presents an UﬂlﬂtGFFUfted annul ar cross-section.
The refriger & i olecGifscERigncomaeessyt af §et fPrinn Qa3 7 Wilesr 8 r?r%rl“iﬁ“atﬂubul ar
metal | i ¢ conpeséntr aileveorgpomattes akinliyeprojectai alowprofie ahi ons/aaiybiecd & iotort he

p| astic mat errvhélemotBe MIJrqpéllalﬁE c&*n@@t\ﬂ?mcbﬂﬂo%‘f&% tJbQ[ap'éQW g@en%llare plro%tzﬁ’f{g' onal
I ocking bet Wgeyong% up;?er turbular portion of the tubular sleeve and having an inner circumferential face

fitted and retained around the lower end portion of the crankshatt,

16.  The refrigeration compressor, as set forth in any of claims 14 or 15, wherein the tubular
metallic connector is mounted and retained, by interference, to the respective part of crankshaft

and rotor.

17. The refrigeration compressor, as set forth in any of claims 13 to 18, wherein the
tubular sleeve is in plastic material and the tubular metallic connector presents an uninterrupted

annular cross-section.

18. The refrigeration compressor, as set forth in claim 17, wherein the tubular metallic
connector incorporates inner radial projections embedded in the plastic material of the

tubular sleeve, in order to provide the rotational lccking between said parts.



