9 February 2006 1 AXI AL BEARI NG ARRANGEMENT FOR A HERMETI C COVPRESSOR
Field of the Invention The present invention refers to an &Hebtuanp20dng 5
beari ng arrangenment for a reciprocating hernetic conpressor with a
vertical axis, of the type used in small refrigeration systens. Background
of the Invention Hernetic conpressors df refrigeration present, mounted 10

inside a hernetically sealed shell, a cylinder block sustaining a vertical
crankshaft, to which is_nounted or.~af ,a H eoiRiraiggokhe wei ght
of the cr anksh%cﬂﬂﬂo?%?RQg%e%@egM{éﬁgngg et Egﬂ/ﬁgﬁ%xi al” bearing

generally in the formof a flat axial sliding 15 bearing The crankshaft

carries, at its Lawer d, a RURR S0t or that, during operation of the
T » TIx O . : .

conpressor, c —troma reservoir defined in e_| ower

portion of thaheheplretenthe ipaentign h tafeFs £l aBPved®38-novEmedt’ in

order to guarant j | §;Jpégr; + t hgoradeguate: i @t Ding of heawebtparts.
The posi ti%n g)teat%ﬁ‘é%axi a e%erﬁéﬂt ©

bearing may vary accordpn tq . the ngenent of
t he conpr essorccopmssren Wi o VeaddiGh V?F’r%lti‘alﬁs.%hﬁhgc%%? u?‘%’éﬁsg’consi der
mounting the 419t Ve 10 Jdia Giankshaidmdel ow t he cylinder bl ock, such as
il lustrated i%ﬁ}lgure 1, or ugr_ti ng the t he 30 crankshaft above the
cylinder ill u%&ﬁ%&iﬂ%&hn bependgrng position of the rotor in
relation altenfittmetic compressors of refrigeration present, mounted
10 inside a hermetically sealed shell, a cylinder block

sustaining a vertical crankshaft, to which is wmounted

the rotor of an electric wotor. The weight of the
crankshaft-rotor assembly is supported by an axial
bearing generally in the form of a flat axial sliding
15 bearing.
The crankshaft carries, at its lower end, a pump rotor
that, during operation of the compressor, conducts
lubricant oil from a reservoir defined in the lower
portion of the shell to the parts with mutual relative
20 movement, in order to guarantee oil supply for the
adequate operation of said parts.
The position of the axial bearing may vary according
to the arrangement of the compressor components and to
design variations. The solutions consider mounting the
25 rotor to the crankshaft below the cylinder block, such
as illustrated in figure 1, or mounting the rotor to
the crankshaft above the cylinder block, such as
illustrated in figure 2. Depending on the mounting
position of the rotor in relation to the cylindexr
30 block, the surfaces that define the axial bearing are
altered.
in the situation in which the rotor is mounted below
the cylinder block, the lower surface of an annular
flange of the crankshaft is axially borne on an

annular surface defined at the upper end of the radial
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In the situation block, on to the the rotor to such as nounting
cylinder bearing are block, the surfaces that define the agiRebriany 280&h t he
rotor is nounted bel ow the cylinder block, the |lower surface of an annular
flange of the crankshaft is axially borng on an 35 annul ar surface defined
at the upper end of the radial 9 February 2006 2 bearing hub. On the other
hand, when the rotor is nounted above the cylinder block, the | ower face
of the rotor is axially borne on an annul ar surface defined at the upper
end of the radjal bearinq?hub. 5 However, when the rotor is nounted bel ow

the cylinder BeaEkngt Hall owdi stikpacetlaer akangdnul when| ddye soticre is

crankshaft is axhatkd R ofhan nuhddr SHIbERe IR i Nededt fdie ugper end
of the radial bearing hub., In thezéfnpressors in which the rotor ii.s nounted

below 10 the ESFi mERYCHI ok, Pl PRGfowTt hdRar FARYLAENt SUFR2GRI ch a
second beari ngdesipedviadedciadiuppey eatualfi rheomradealr dlehialg , habove the

Coer o Lot BeBegh LRk ot B GRURLLA°ELA e gpeniale
block, the lower surface of an amnnular flange of the
crankshaft ig axially borne on an annular surface
defined at the upper end of the radial bearing hub.

In the compresscrs in which the rotor is mounted below
10 the cylinder block, it is also known the arrangement
in which a second bearing is provided radially
actuating on the crankshaft, above the eccentric
portion of the latter. In this construction, the
crankshaft incorporates a second annular flange, whose
15 lower face is axially borne on an upper annular
surface of this second radial bearing.
In any of the above-mentioned embodiments, the perfect
parallelism between the mutually confronting surfaces
that define the axial bearing is not assured, due to
20 the presence of position errors (axial strikes) and
mainly to deformations of the components during the
operation of the compressor.
The position errors of the surfaces that define the
axial bearing can be minimized by using more precise
25 manufacturing processes. However, the deformations of
the components are inherent to the operation of the
compressor and they are produced during the
compression period of the refrigerant gases. These
deformations are translated into loss of parallelism
30 between the mutually confronting surfaces that define
the axial bearing, resulting in a geometry that is
unfavorable to the formation of an oil film,
consequently reducing the capacity of sustaining the
axial bearing, increasing the wmechanical losses by

35 Triction and prcobably cauvsing wear to the surfaces. In



15 lower face is axially borne on an upper annular surface of this second
radi al bearing. In any of the above-nentioned enbodi nents, 9tRebryzey £eas
parall elism between the nmutually confronténg surfaces that define the
axial bearing is not assured, due to 20 the presence of position errors
(axial strikes) and mainly to deformations of the conponents during the
operation of the conpressor. The position errors of the surfaces that
define the axial bearlng can be minimzed by using nmore precise 25

manuf act uri ng pristigsses. Howeveaisfdiwe didor neff | ans: Ofcdrireaponenisrar e
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surfaces that drRiddddiEr posh absbedel No &S UkHLRY hEY
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2006 additi on, defor n t.he co nore specifically the
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reduction of the nechanical friction |osses, “by uSi nor e
earings. Within this concept the use of an axial

rolling bearing has been proposed, whose operation, in
terms of dissipated mechanical loss, presents rates
15 that are close to the ideal. A constructive solution
of a bearing using this concept is described in the
Brazilian patent PI 8503054 assigned to White
Consclidated Industries, Inc. and regarding hermetic
compressors in which the rotor of the electric motor
20 is mounted above the cylinder block.
In this type of construction proposed in patent PI
8503054, the axial rolling bearing, which is composed
by two annular flat races and by the ball cage, is
provided between the rotor face and the annular
25 surface defined at the upper end of the radial bearing
hub, with the rolling bearing being guided, in the
internal diameter thereof, directly by the external
surface of the main body of the crankshaft.
The life of the axial rolling bearings is strongly
30 influenced by the alignment of their races.
Nevertheless, the existence of deviations, even of
decimals of milliradians in the parallelism between
the races, is sufficient to reduce their operatiocnal
useful life in more than 20 times, as compared with
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S the useful life of an axial roliing bearing with



bearings. Wthin this concept, the use of an axial rolling bearing has
been proposed, whose operation, in terns of dissipated neglrubreay 2005s,
presents rates 15 that are close to the ideal. A constructive solution of
a bearing using this concept is described in the Brazilian patent Pl
8503054 assigned to Wite Consolidated Industries, Inc. and regarding
hernetic conpressors in which the rotor of the electric notor 20 is
nount ed above the cylinder block. In this type of construction proposed in
patent PI 8503054, the axial rolling bearing, which is conposed by_two
annul ar flat rpeeseantlybparhélbal Facege, Thes presiiaisdrbaimddre t weet Bl or
face and the nyl ar 25 rfa Lhe it u d t heo r aghal
beari ng hub, agnlf% tﬂé rg?{lei n%t%gg%}gng%%rnlé?sui (FjHetS%uﬁ tdﬁjee i nt er nal
di anet er t her ecdncdnteatipnhpit fheerididall oadqveic s ?Wm¥%@ﬁ9a%£ﬁy of
the crankshafty, Ihe ki fgr ofnihe 14 beohdi /E NeaHUGSE | 6vekr angl ytha0

I nfl uenced by t%e a?l nment of _thei|y races. Nevertheless, the existence of
devi ati ons5 eveplds Oge€hﬁaF§15FnﬂiL??F&ﬁﬁhns in the parallelism between
the races, is syf fdifed eRbrhet i eduemphRaidompehattiagaltheusebuoul df f thien nore

than 20 tines, as conpared with the useful _]ife, of | ak. r
bearing with 9eFeBFtaFy 9@6%r4“BEPF§%FI$OpaF%?IéPEFggggﬁﬁ#hkglgééuggfon in

the useful |i&glehdehe bobtkng bearisgspbecupsovieivo th€ avncanipdtion
of the axial |oad,over one qr two IS, o i thi,s 198d=0ei Nt
di stri but ed ov“é‘sféﬁlgt h%eaglggl'lsso?h 5 ih pats

the rolTi earlng. I'n the hernetic
conpr esson® ha®50306He rbebwesh t bhe elleveri c sHbEBESDAAt Bt 02PREL AT

crankshaft bel il gylipder bbosksnhlie Shabl ecReovhshelasl surdscel
rolling bearlng, sdch as suggested in patent Pl X .
efined at the upper end of the radial bearing hub,
will increase the distance between the cylinder axis
and said bearing annular surface that constitutes the
15 adjacent end of the radial bearing block, as
illustrated in figure 3. In this hypothetical mounting
condition based on the prior art teachings considered
herein, the increase of the distance between the
cylinder axis and the adjacent end of the radial
20 bearing hub will tend to cause a greater momentum on
the radial bearing hub-crankshaft assembly,
consequently increasing the bending and stresses that
are applied to this assembly.
Another disadvantage of the embodiment illustrated in
25 figure 3 refers to the high oil leakage that occurs
throughout the axial rolling bearing, increasing the
mechanical losses by viscous friction of the axial
rolling bearing and reducing the amount of lubricant
0il available in the crankshaft portion and in the
30 components of the compressor wmechanism located above
the axial rolling bearing. The correct amount of
lubricant oil available to the axial rolling bearing
allows optimizing the mechanical lesses and the useful
life of this component .

35 The increase of the hending of the radial bearing hul -



10 8503054, between the | ower surface of an annular flange of the
crankshaft and the annular surface defined at the upper egdedbfudrpeooeadi al

bearing hub, wll increase the distance between the cylinder axis and
sai d bearing annul ar surface. that constitutes the 15 adjacent end of the
radi al bearing block, as illustrated in figure 3. In this hypothetical

nmounting condition based on the prior art teachings considered herein,
the increase of t tance e h cy Xi | acent
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bearing. Summary o I nventi gn
It is also an object of the present invention to

provide a bearing arrangement of the type mentioned
15 above for a reciprocating hermetic compressor of
refrigeration, which presents the rotor of the
electric motor attached to the wvertical crankshaft
below the c¢ylinder block, without increasing the
bending and stresses over the radial bearing hub-
20 crankshaft assembly.
it is a further object of the present invention to
provide a bearing arrangement as wmentioned above,
which does not impair the adequate lubrication of the
crankshaft portion and of the other components of the
25 compressor mechanism located above the axial rolling
bearing, and which further allows to define the
adequate amount of lubricant oil to be supplied to the
axial rolling bearing.
The bearing arrangement in gquestion 1is applied to a
30 reciprocating hermetic cowmpressor comprising a shell;
a cylinder block mounted inside the shell and carrying
a cylinder and a vertically disposed radial bearing
hub: a vertical crankshaft mounted through the radial
bearing hub and having a lower end portion downwardly

35 projecting below the radial bearing hub and affixing



It is a general object of the present invention to provide a bearing
arrangenment for a reciprocating 10 hernetic conpressor of 9rfegbruage2@ds on,

wi t hout causing parallelismdeviation between the nutually confronting _
surfaces that define the axial bearing. It is also an object of the present
invention to provide a bearing arrangenent of the type nentioned 15 above
for a reciprocating hernetic conpressor of refrigeration, which presents
the rotor of the electric notor attached to the vertical crankshaft bel ow

the cylinder bleock,_ wtho i NCreasi .he bendi ng _and stresses over, the
radi al beari ngltﬁx%b-.r%&gr;gn s%g]ftgggggnr%%y.m?ﬁo%’s gar}d]urtal“)er UBRSEct ©BF t he
present invent peirttion piewaniblya bral esd iagr aalgereenthas naehitaonbdaakhoyge,
whi ch does not pi,gPaihg LRec2eeduatied Wordsatd f r f tion
and of the other corrpone.ntoggof tﬁegIZS c%rrprdetgés%ag r?el%ﬁjﬁ?’sap ‘(g)g%t %8‘9'% ove
the axi al roll fage b&afiings ar@ WELERPTDr t mIMEldpwssusidel neandie an

adequat e ampunkcebnkWhti paptishl. to be supplied to the axial rolling

bearing. The bearing.arrangenent in question is appljied to a 30
reci procating ﬁEFﬁﬁgﬂegco‘?Fgr gz’&rl’é‘g iSfng Bengadialy peprdder Brbck

nmount ed i nsi deihberpbehtesnducauppeng tabeldit ndeeeadon ViErsicaldy ghsposed
radi al bearing.. _hub; vegtical ¢r aft . nmount ed t hrough the raqgial

beari ng hub ané“E%@Pﬁg a sz%?/\%r ernéﬂpglr%? on PFERAREr dI § 35‘9%?5?%8?Pabngel ow
the radi al beaekhgnbubnawd dflfe xengnBskelfcuaran 2006.621 hendotfrceof and
electric ggtor,,a #ﬂpe d ' : I r o} i ng.above_ the
radi al beari nganhlr}%(ta&: | ncg‘ra%%r’at ?ﬁéyaaﬂgé:??\gﬁ%?a%hfgl a%%g%r\%ﬁéseg?gﬁer

face defines a250ppérwhaghuligr mayitr® andazhalsreddangr keeapoimd onThe

axial rolling bearing is simultaneously seated on the

radial bearing hub and on the support annular surface

of the crankshaft, in order to maintain a certain
15 minimal axial gap between said support annular surface

and the annular end face of the upper tubular

extension.

Brief Description of the Drawings

The invention will be described below, with reference

20 to the enclosed drawings, in which:
Fig. 1 is a median vertical sectional wview of a
reciprocating hermetic compressor, with a vertical
crankshaft attached to the rotor of an electric motor
disposed below the c¢ylinder block and vertically
25 supported by an axial bearing of the prior art;
Fig. 2 is a similar view to that of the previous
figure, but illustrating a prior art construction in
which the rotor of the electric motor is positioned
above the cylinder block and vertically supported by
30 an axial rolling bearing of the prior art;
Fig. 3 is a partial vertical sectional view of a
cylinder bklock of the type illustrated in figure 1,
incorperating a vertical radial bearing hub, on which
upper end 1s seated an axial rolling beavring for the

crankehaft-electric motor rotor assembly, according to
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According to the invention, the radial bearing hub incorporates an upper
tubul ar extension that has an internal face radially bear gmabriary 2006
correspondi ng extension of the crankshaft, an annular end face and 10 an
external face, concentric to the internal face, around which is nounted an
axial rolling bearing. The axial rolling bearing is sinultaneously seated
on the radial bearing hub and on the support annular surface of the
crankshaft, in order to maintain a certain 15 mniml axial gap between

sai d support arihd &risgr farde temchimgs annul ar end face of the upper tubul ar
extension. Bri gf; r it | Jhe inventio .1 | be

descri bed bel O\iq\:/fld\?me?% rsg#éeﬁrﬁ érgga%éthd;‘g%anlc]l o%% %]F%woﬁgglgﬁlﬁevﬂi’ch:

Fig. 1 is a nedil@reerdi df Zedawnal vivewtdtad gectiiproadt inigwenfets c

conpressor, W tdj1anweht ikalck GANKEBAE pal ] B éeeghw %&g N Phod

el ectric notor , di sposed bel ow the cylinhder block and verti é"lly

supported b ar'}ngﬂrgﬂorﬁ&i‘ﬂ%gaof reféddr ikparing hul. owhich dhas| deeriew to
that of the prevnettsuchieglr eco bukreckhvat I a NGE N | OFo 1k nEONHJHGHLN I N
whi ch the rot orac%f Eige eltecttri C npotor isrﬁgsciﬂti ned above {he cylinder

bl ock and vert PESPFGEFp St CEF B T ey IRYREPREr tHYSBELPRE pri or
art; Fig. 3 isFdgpareai ahoret iioalaseat] argdd i@l ®©f partybifndgguileoak of
the type ill ust;k LRt e [ rperating a vertical radial, ,bearing
hub, on whi ch E&g%ggré%&ﬁgg%e% *e“ﬁta%ﬁ'g’%ggf“ef’ﬁ %loﬁ:g Sar g orrﬁllr&n@S
cranks haf}0 e| bepringnsrerngemantassenbl y, according to 7 9 February 2006

the prior art ¥egchingsiais, Sa13R0v8n a0 LAl gedflet alla gl AR Obel i 0ure
3 Flgure 4 g2 partigl verl Cal Seengna, Ve o & -
‘ g a secon constructive
embodiment for the axial rolling bearing;
Fig. 4c is a similar view to that of figures 4a-4b,
15 Dbut illustrating a third constructive embodiment for
the axial rolling bearing of the present invention:
Figure 4d shows, in an enlarged scale, part of figure
4, which is angularly offset in relation to that
illustrated in figure 4a and presenting a constructive
20  embodiment for the stop of the axial rolling bearing
of the present invention; and
Figure 5 is a perspective view of a support means of
the present invention.

Description of the Illustrated Embodiments

25 Figure 1 illustrates, in a simple way, a reciprocating
hermetic compressor comprising a shell 10, inside
which is appropriately suspended a cylinder block 20
defining a cylinder 30 and incorporating a vertically
disposed radial bearing hub 40 bearing a vertical

30 crankshaft 50, which has a lower end portion
downwardly projecting below the radial bearing hub 490
to affix a rotor 61 of an electric motor 60, whose
stator 62 1is attached below the cylinder block 20. The
- crankshaft 50 further presents an upper end portion

35  upwardly projecting above the radial bearing hub 4¢



cylinder block of the type illustrated in figure 1 and 5 incorporating a
radi al bearing hub, which has been constructed to recei ve9debeayanaR00tl | ing .
bearing according to the arrangenent of the present invention; Fig. 4a :
shows, in an enlarged scale, part of fig8re 4, illustrating a first
enbodi mrent for the axial rolling 10 bearing arrangenent; Fig. 4b shows,
also in an enlarged scale, part of figure 4, illustrating a second
constructive enbodinent for the axial rolling bearing; Fig. 4c is a
simlar viewto that of figures 4a-4b, 15 but illustrating a third
constructive eabhddimentpooatitite axparipbétrahgfbeagendlaf wheser dswar

i nvention; Figur [ e ]gggi , [ e whi ch
is angularly oggggtégﬁﬁpg'aﬁpo%ﬁﬁ%%{%ég [ 3%?#%%%§q%%r?%8%rgﬂéé gﬁg :
presenting a censtewcenieio0 rebbdPRent2f orta hwhdcdp 46 t moumtiesdl Ebeling

bearing of thQ?Eééz?e%B;el nyenki einRRd HPWR 5765 SRS PRRALYE VeeW Of a
support neans 0 the present invention. scription of the Il]ustrated
Enbodi ment © 251 gipited | EGstR atdston §0sibpsieonpsat ing ediptisiant PR
hermeti c conpr@§$gﬁd§9npoLsing a shell 10, inside which is appropriately
suspended a cylinder, bl ock 20 _defining a cyIind%r

3Q .and igﬁprporat'ng a
vertically di $Posedt adi¥he b8Eri R Rub HTF bEIPEHTYE ic %0%?3Lkshaft
50, which has behoinyg emthuient i surfdoantandlis propecttad st cant hppeadi al
bearing hub 40__to,affix a rotar of | ectri. t.ar , ose tator
62 is attachedaB%?%ﬁ}t ECSyF?n8§}§%F%éﬁﬁgﬁﬁ $F€I%§é§ﬁ§%a?€'5§@f§?tﬁér
presents am upgefisad qor taxomB5 wipbid y heegjiegt | iyasbowsupple tsadthé
bearing hub 40,,9;Egbr yar yn2008,8kahd FtNERLRELAL B4 ademibheral flange 51,

whose | ower _ _ _ .
Figure 2 also illustrates a reciprocating hermetic

compressor with the same basic elements already
described in relation to the compressor of figure 1
15 and which are represented by the same reference
numbers. However, in the construction illustrated in
figure 2, the electric motor 60 is provided above the
cylinder block 20 and consequently above the radial
bearing hub 40, allowing the axial bearing to remain
20 positioned at a distance from the axis of cylinder 30
in which the deviations from the parallelism between
the two annular surfaces of the axial bearing are
relatively small.
In the construction of fig. 2, an axial rolling
25  bearing 90 is used, seated against the upper annular
face 41 of the radial bearing hub 40 against a
respective lower surface portion of the rotor 61.
In the construction of figures 3-3a, there 1is
illustrated an arrangement for an axial rolling
30 bearing adapted to a reciprocating hermetic
compressor, with the crankshaft 50 thereof being
vertically disposed and carrying the rotor of an
electric motor mounted below the cylinder block 20 and
the radial bearing hub 40.

35 In thig prior art construction, the axial yolling



face defines an axial bearing annular surface Sia, and an eccentric
which is nounted the |arger eye of a conne@thebguarp8008,

portion 52, to
whose smal | er

cyl-i nder 30. |
annul ar surfac

beari ng hub 40,

the weight of
illustrates a

eye 5 is nmounted to a pisten 80 reciprocating inside the
n this type of prior art construction, the axial bearin
e 5la is supported by an upper annular face 41 of the r
so as to 10 define an axial sliding bearing that suppo
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u&mprbO@&e increase of the height of the axial rolling
bearing 90.

However, even mnot causing an alteration in the
extension of the crankshaft 50, the provision of the
axial rolling bearing 90 by means of this simple
technique leads to an increase 1in the distance,
between the axis of cylinder 30 and the upper annular
face 41 of the radial bearing hub 40, which defines
the beginning of the radial bearing.

Figure 4 illustrates, together with figure 4a, a first
embodiment for the bearing arrangement of the present
invention.

According to the invention, the radial bearing hub 40
incorporates an upper tubular extension 45 that has an
internal face 45a bearing a corresponding extension of
the crankshaft 50, an annular end face 45b, and an
external face 45c¢, around which is mounted, with a
certain minimum radial gap, an axial rolling bearing
90, with a more adequate construction, as compared for
example with that previously described in relation to
figure 3a.

As more clearly illustrated in figure 4a, the axial
rolling bearing 90 has its upper annular race 92

cseated against the support annular surface 5la of the



9 bearing 90 conprises a circular cage 91 containing a plurality of balls
that are angularly spaced fromeach other and supported by Rebrugnp2006
annul ar race 92 and by a lower annular race 93, in the formof flat
metallic 5 washers, which are respectivaly seated against -the support
annul ar surface 5l1a of the crankshaft 50 and the upper annul ar face 41 of
the radial bearing hub 40. In order to assure the correct positioning of
the extension of the crankshaft 50 in relation to the 10 cylinder axis,

t he upper annul ar face 41 of the radial bearing hub 40 is recessed to a

depth such as jo-i@Rspad FhangacreasE afhd herdweligihh £of SohereXisgaimst i ng
beari ng 90. However, even not. causin altecatiaqn i h t I on of
the crankshaf t*1%, UPRETpr FWFL B %chhgﬂ‘é%%afﬁ%mﬁééék%egﬁﬁ%gn 0 by neans .
of this sinpleso}ecknighe lisadsnatimtaminatr emstallyt hepdicetand@ck beteen

the axis of cylinder 30 .and e noul-ar ce t heor adi

beari ng hub 40Fe£ér%ﬂpdé$?nggg 2% %Eéxgeggﬁﬁiﬁaégf_%ﬁ% ?g%jgﬁebgg%?%r.
Figure 4 ilsl ustulatbsr teotpetrisdony 4%. f fgurtheagembogiment sebokiHamtedr t he
beari ng arrang . e spresenty in*&@&iog nACEQr df gt @it hgfi Nyigat i on
t he radi al beaﬁgﬁggﬁﬁkx%%_42§%?ncor%o}5tes annu per tubul ar extension 45
that has an |vadiahl bessinsahweatPng s 26t RELBoRMATTEXPRAEI &7 ot he

crankshaft 50, ;a0 gonysar :58d doakeudShof andean atpd el N foseahie, avound

which is mounted, wth a_certain_mni radi al gap, an.axial_ ralling
bearing 30 90,T%fehva ndr¥ adédddte o ’r%ti%’ﬁ,a%d’?%on‘agred W%&O\ét?(arrpl e

with that jpr evieus ¥1ifgseubbedntial ebateonttionsf iguritheSalesiomm®e chearly

illustrated in figure 4a, ;the,axigl rolling bearing 90 has its upper
annul ar race gﬁaégai beakring huﬁ Qb.

The axial back spacing of the upper annular face 41 of
the radial bearing hub 40, the height of the axial
rolling bearing 90, and the dimensions of the wupper
15 tubular extension 45 are designed to guarantee the
axial bearing of the crankshaft 50 will have a minimal
axial gap, which can be easily achieved in terms of
manufacture and mounting, between the annular end face
45b of the upper tubular extension 45 and the support
20 annular surface 5la of the crankshaft 50.
Tn the constructions in which the oil pumping from the
lower end to the eccentric portion 52 of the
crankshaft 50 is made through the interior of the
latter, the lubrication of the axial rolling bearing
25 90 can be made by controlled directioning of part of
the oil flow conducted to the eccentric portiomn 52,
without impairing the lubricaticn of the latter, even
if a certain oversized gap exists between the support
annular surface 5la of the crankshaft 50 and the
30 annular end face 45b of the upper tubular extension 45
of the radial bearing hub 40.
However, in cases in which the upward pumping of the
lubricant oil stored in the bottom of the shell 10 is

made with the help of a helical slot 55 previded

el
93/

externzl to the crankshaft 50, special cares should hbe



35 seated agai nst the support annul ar surface 51la of the 9 February 2006 10
peri pheral flange 51 of the crankshaft 50 and agai nst t he9HzbararafoRd ar
face 41 of the radial bearing hub 40, which is maintained axially spaced
back in relation to the annular end face 45b of the upper 5 tubul ar
extension 45. In the enbodinents illustrated in figures 4-4c, the upper
annul ar face 41 of the radial bearing hub 40 is axially spaced back to the
i nside of the contour of the latter, to be able to receive the axial

(r]I ol l'ing ]peaL i ng,a%%n \lm“ﬁmw tlrféhr %%Z%srtlxt%ﬁ:tslt&ﬁt imt | @lheal et on&wmﬂgﬂe
esign of the radial bearin u e axi.a pac per
annul ar face 4?6@F71r{9ne9?adﬂﬁl PEeH P haBO28, tthFFe Cl’fe]rsgh‘t"hbght ﬁ(?aé% 50

rol I'ing bearingmR0, léﬂélthﬁfdtHEBsuﬁernﬁgtha ubperuﬁ&a&ﬁbuibmwexﬂ@mmnon 45
are designed t ar ant ee axi [i of ra hatt 5 have
a mni mal aX|§1%§ﬁﬁ1 %ﬁ%%iﬂy' &' ast %] gghlegéﬁﬁxﬁltgﬁisqb %iﬁ acture
and nounti g, mﬁmM¥ﬂgtheaﬁmnglam(ymmpaw21m45bhefhuh;antaonubﬁkahe
extensi on 45 and th énxgé 1%%:§£nU|ar surface 5la of the crankshaft 50.

In the construgpcﬁﬁs € 0il punping fromthe I|ower end to the
eccentric portifen Sklostrheedcﬂahkﬁhﬂﬂrego%1$amm%h?hﬁédghlﬁh@HWﬂRQﬁKN of

the latter, tg%lﬂelitifé&ahua ?Oftﬁ@ee%é}nanol hémslca@arém%s%o@aru@ made

by control | ed ctlonlng 0 art of the oil ow conduct e S % q}
eccentric port igramsEh a%tﬁ%upnltﬂfﬂallrtl nﬁe?ﬁ@e?uﬁ cARRST of P netl &t
even if ajgertaidr over ¥itkedrdgPoeXbst schet wrealt heldupppr beasbnygl &0,
oo e S18 O IS SRS 0ha O0n BSehER B PRRLL ARSI A i, o
i n. whi ch the upwand iy pdsddge 58 leading to the end face of the
eccentric portion 52, with the lower portion of the
cil passage 58 being axially opened in the region of
15 the support annular face 5la.
A possible solution to minimize this leakage is to
control the axial gap FA between the support annular
surface 5la of the crankshaft 50 and the annular end
face 45b of the upper tubular extension 45 of the
20 radial bearing hub 40. However, this solution demands
close manufacturing and mounting tolerances in order
to provide a gap that is sufficiently swall to avoid
0il leakage and at the same time to avoid the contact
of the confronting surfaces moving relatively to each
25 other.
Figures 4-4a illustrate a first solution, developed
according to the invention to provide an adequate
retention of the ascending oil flow as it passes by
the axial rclling bearing 90, without generating
30 mutually frictiomal surfaces and without requiring to
comply with the tolerances that make difficult the
manufacturing and mounting process of the compressor.
According to this first embodiment, the upper annular
race 92 of the axial rolling bearing 90 is in the form

35 of a washer with a rectangular cross sgection, whose



| ubricant oil stored in the bottomof the shell 10 is nade with the help
of a helical slot 55 provided e~.trna], to the crankshaft 95@&brsre20ca
cares should be 9 February 2006 11 taken with the construction of the axial -
rolling bearing 90, in order to avoidithe oil, which reaches the |evel of:
this bearing in its upward flow, from |eaking radially through the region
of the axial 5 rolling bearing 90, inpairing the |ubrication of-the
eccentric portion 52. As illustrated in figures 4-4a, the oil is upwardly

i npel l ed al ong the external helical slot 55 of the crankshaft 50 until it
reaches the UpRRfeal of cyhimddlksl ot fanet he2r egadntainshe daxicgr t2din i ng

bearing 90, which upper d,is_ope heyd o :  k jaR.@d@lal
inclined oil Ptk 93P ggd?ﬁgrte@atr)%gn%ﬁ: fgléée %?i%ﬁgglg%cent ric ﬁaort i on
52, with the |mywes podiof ofhé happst pabsdges SSxbensyCRxi vy SOp¥ited in
the region of 15 the su n face 51 A 19SshEhe ckPlett,i Qiud 0
mnimze this qlé%ﬁ"(%gtéw?sgg‘%%gggt kﬂgl%ret h%caxi al g}Qp FA_ bet ween t he. support
annul ar  serfaoe Bhe ofotasicrnawifshihe soramlePhdd anbbiar CeRE2CFadUs5h of

the upper tubular, SXiSNiOncA fakhBeRBcbadiabsbeatizigobish stbuldusner,
this solution dénmands close manufacturing and nmounting tol erances in order

to provide a gaypeided.is sufficiently small to avoid oil |eakage and at
the sanme tine 10.av9ifyt & CeRtagiresént hanwentiont,i nghisr flacks: Favihg

Govel oped.  accaraAgt L Bt ViR | SRCF BPorT e SF SHaqutes Carentton of
the ascendipng @ht ﬁgﬁékaanhhlaassgsepwz toife thel abciad] [Mord eshriyert Hog
wi thout generating 3p mutually frigtianal seifages capd uppbeutdlsauaeing to
extenzion 45 can be avoided by locking said upper
annular race 92 against radial displacements in
relation to the crankshaft 50, for example, by
15 providing a stop element 51b carried by the crankshaft
50 in a position radially external to the external
face 45c of the upper tubular extension 45.
In the illustrated embodiment, the stop element 51b is
in the form of a recess of the crankshaft 50, radially
20 internal and adjacent to the internal cylindrical face
92a of the upper annular race 92, and which is for
example produced in the support annular surface 51a of
the crankshaft 50.
As it can be noted in figure 4d, the internal diameter
25 of the recess is larger than the external diameter of
the external surface 45c¢ in the upper tubular
extension 45. Although not illustrated, another form
to avoid this contact can be obtained by the fixation,
for example by using an adhesive element disposed
30 between the upper annular race 292 and the support
annular race 5la of the crankshaft 50. In both
mounting solutions described herein, the concentricity
of the internal diameter of the upper annular race 92

in relation to the body of crankshaft 50 should hbe

[
'n

asgured .



conply with the tolerances that nmake difficult the manufacturing and
nmounti ng process of the conpressor. According to this fir StFebrizogpoast ,

t he upper annular race 92 of the axial polling bearing 90 is in the form
35 of a washer with a rectanqul ar cross section, whose 9 February 2006 12
internal cylindrical face 92 maintains a certain radial gap FRin relation
to the cylindrical external face 45c of the upper tubul ar extension 45.
Since these two surfaces nove relatively to each other, due 5 to the
rotation of th@lo%arﬂﬁshafetg,s tdel ceataeit iand 1§oabequmal byt hedyeat ibet ween
t hese surfaces sh $ avoi de}g Ac. g{dl ng to. th %esent mve&tll Qn, this
frictional coﬁ"ta& WRdn ke ]?It 2 |aﬁ'8]r"’}](:al:'3 §0818%, WttH 16 he
upper annul ar b&&&l%;nmgmaxﬁeﬁher oilhtergldn]aacyhgnﬁﬁlaaﬂj fhecegber mdl face
45c of the uppeg, tubula [ 5gean V. Kk i.d upper
annul ar race 9% agalpr[r)s? ralgl%"ei dlgg %cer%ﬁent“bereaiaod at on {28 ta%ge%?lgiﬁ'kshaft
50, for exﬁrpl éacky 15cprofi dthg appep dhudnskar 5HxRiad Kyt heuch
crankshaft ?u%t?r%"‘i‘ié | @8r { 2L Q! Lay Ceé&tt%{lqgl dégrégeogxtfgg@l l1okaceA5c of

t he upper tubul ar extension 45. |h IIustrat ed enbodi nent, the stop

el enent Sib isthen ehk £daw o‘?e%fi¥%e§§’ ofleedewameaRap: brEweemi &bey 20
internal and agjacenéylonbbechit erdefedding | calirFaces92a 'miuéhe eper

annul ar race 92, _and mhlc is f ex Ie produced in th nnular
surface 5la of COLREECEK tg’@ A8l a9ape %%t ed3n EF E»gﬁ
i nternal dl@.rTEthbllaiaﬁlﬁghetﬁﬁsCemnuﬁfdcﬁm@r talnain trban@ihgr na’mdiha:mm er of

t he external rface 45 n the [ t not
illustrated, a SV RS oc'h#'o‘f%n%vggggtghl lég)llc‘:io EtS a% (fs%u ne(&j&%ﬁ%h
fixation, the axial rolling bearing 90.

Figure 4b illustrates a constructive variant for the
solution proposed in figure 4a, according to which the
15 upper annular race 92 in the axial rolling bearing 90
presents an inclined chamfer 92b at its intermal upper
edge, which chamfer is positioned at the level of the
axial gap FA existing between the annular end face 45b
of the upper tubular extension 45 and the support
20 annular face 5la of the crankshaft 50, in order to
receive the oil flow that is radially expelled from
said axial gap FA. The chamfer 92b operates as a force
decomposition deflecting means, forcing the radial oil
flow received therein to move upwardly, entering into
25 the oil passage 58, by its radially axially opened
lower portion, and being conducted up to the eccentric
top. The ascending impulse obtained with the chamfer
92b, which wmay present any adequate profile, allows
compensating the reduction that this configuration
30 generally produces in the axial overlapping extension,
with the radial gap FR being reduced between the upper
annular race 92 and the upper tubular extension 45.
According to a constructive option of the present
invention, the upper annular race 92 of the axial

25 rolling bearing 90 comprises an upper surface portion



for exanple by using an adhesive el ement di sposed 30 between the upper
annul ar race 92 and the support annular race 5la of the coOdiebsiay 20ED. |n
both rnounting solutions described herein, the concentricity of the

i nternal dianmeter of the upper annular nece 92 in relation to the body of
crankshaft 50 should be 3< -assured. 9 February 2006 13 Mdre or |ess oi
retention is obtained by adjusting said radial gap FR with an axi al
extension with an overlapping SB of the internal cylindrical face 92a of
t he upper annular race 92 in relation to the external 5 face 45c of the
upper tubul ar egbengefirdhg sachbasd] UBF nem defsteiy dhser calwmegede of
| oad loss to he _qi | _fl owt | t I rﬂﬂ*@ BYE hegg . t wo
cylindri cal co&?%g %ﬂ%& §¥Pfgg%g?q?ﬁ§§%t?ﬁ% oﬁ%%gﬁ%gpﬁ%¥§§%%éradial gap
FR can be rel aFégurt0 4aciililustioadeshed mhhdrdc RASS Hke nBARELFYC Tl out

however al | owi gg:c@iﬁgq oiy | pakage 4 o peews thasHalR dbe jaxi phrovaldedang
e |

bearing 90. Fi gur | ustrates a consStructive vgrbgnt for_the..,solution
p

proposed i rb fi feteetn the smReTy AP WRENIFR 45° £ akhalartadd®? in
the axial rollijg. lersiog Ynhdr esentsumsbitnchhnallaghatdes 92k abvfi the

i nternal upper edge,” which chanfer i ositioned. at_the |evel

axial gap FA eﬁmﬁﬁkﬁ?Qﬁﬁv@%h tH&ténnEPgr BEFIRY 4%%ceoﬁﬁ¥ ecﬁ%p%@%
tubul ar extensispa4h ankhde sapaing 26aamvained f rediBlayospelredc famis haf t
50, in order t recei ve the_oil fJ] at LS |.al | lgq F188y, sai d
axial gap FA FEnFEP ZEaSSeﬂggﬁgégsEgbf5&%%h?dgﬁgﬁ%%§if%%h def lecti ng
nmeans, forre ng4she tmadbaideai [to fdefiineceiivdd ther dpttes vk Wpkbr ABE

entering into 2o.die oLt Pass3ee58asby de Subgdh abimathal dvogpenatpo | over
portion, and bel_g conducte gf to the eccentric orl
, which is opened to the axial gap FA and superiorly
opened to the oil passage 58, to the interior of said
groove being directed the iadial oil flow impelled by
15 the centrifugal force upon rotation of the crankshaft
50. The upper annular groove 100 presents a bottom
wall that defines the base BF for sustaining the
column of lubricant oil flowing through the oil
passage 58.
20 With this disposition, the oil accumulated in the
upper annular groove 100 is forced, by centrifugation,
against the internal face 96a of the spacer washer 96.
Since it is not possible for the oil to flow down due
to the blocking exerted by the radial extension of the
25 upper annular race 92 that defines the bottom of the
annular groove 100, it is upwardly forced to enter
inside the oil passage 58, continuing to flow up to
the top of eccentric portion 52. 1In order to
facilitate the oil rise, the annular groove 100 is
30 entirely opened, at its upper region, to the interior
of the oil passage 58, with the radially external face
of the annular groove 100 being normally tangent to
the contour of the oil passage 58.
Since the centrifugal force actuating over the oil in

the anmular groove 100 prevents saild oil from radially

5
1



top. The ascending i npul se obtained with the chanfer 92b, which may

present any adequate profile, allows conpensating the red9dsborary 2206 t hi s

configuration 30 generally produces in tise axial overl appi ng extension,

wi th the radi al
t he upper tubul

gap FR being reduced between the upper annular race 92 and
ar extension 45. According to a constructive option of the

present invention, the upper annular race 92 of the axial "S rolling
bear.ing 90 conprises an upper surface portion 9 February 2006 14 92b
defi ni ng a baser&futnisgsttawarthelheoltmdiat gbpbFRcaitetident Hadte f bppsy

t hrough the oi
construction,
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a support means 95, which is seated, by the lower
portion thereof, on the upper annular face 41 of the
radial bearing hub 40, and which sustains, superiorly
and in a rotary fixed form, a lower face 93a of the
lower annular race 93 in the axial rolling bearing 990,
said support means 95 being constructed to be able to
ogcillate in relation to the upper annular face 41 of
the radial bearing hub 40, and in relation to the
lower annular race 93, according to diametrical axes
that are mutually offset from each other in 90
degrees.

In a constructive option of the present invention,
between the mutually confronting parts defined by the
lower face 93a of the lower annular race 93 and the
upper contact surface 95a of the support means 95, and
by the lower contact surface 95b of the support means
95 and the upper annular face 41 of the radial bearing
hub 41a, a respective pair of diametrically opposite
convex projections are i1ncorporated to one of gsaid
mutually confronting parts and seated against the
other of said wmutually confronting parts, with the
alignment of one pair of convex projections being

offset in 20 degrees in relatien to the other pair of

bef ween
i aceradld agf tQﬁP axisal pet|i HgIuBEEA nFOO0 ke t helsEfport

from the external face



25 upper annul ar race 92 that defines the bottomof the annular groove
100, it is upwardly forced to enter inside the oil passag@ Fbruaspaddtui ng
to flowup to the top of eccentric portion 52. In order to facilitate the -
oil rise, the annular groove 100 is 30 qgtirely opened, at its upper :
region, to the interior of the oil passage 58, with the radially external
face of the annul ar groove 100 being nornmally tangent to the contour of
the oil passage 58. Since the centrifugal force actuating over the oil in
35 the annul ar clroove 7(l r; L,Zcvents said oil fromradiant 9 February
2006 15 returni ggntewapgoijeetiafdsal Egah KRdnwst waenjddiearppesn sapufer race
92 and the tubular u ger extensi on_. 45 tfi S radifl %ﬁfc"i‘ no}t__ reg%i.gJ dto
have close tol S¥AMREE anyPotes R tAFi nd t el hRATTERY urRE GG 5 Phe
mounti ng of theifnocoppoeated Lb sheukdspectider glaotd t hat the provision of
the spacer washer 96.represent,s onl _exe ary. f f ovj.di an
oi | accunul ati n‘chﬁFg?ﬁ I ﬁ%pghegrg&éél%ﬁa%e %fpp)(aéracg{]%?ar tg[gce{lggagf t he
axial rollifag beantagt BdugeceA®Ser dinty thet Beviell gsmtadtormwface g8bbs
4-5, the arran p t gign i patelasaidl gpport
means 95, whi ch(g?ggg%af%fgg,&j%%; En%%ﬁlgoﬁgr%ﬁ)éﬁ%%ﬂéh%%of, onéf’ﬁieuggzr
annul ar face 4106f cep¥exs5pPradeaFiB88&ri ng hub 40, and which sustains,
superiorly and in a rotary fixed form a |ower face 93a of the | ower
annular race 93 in the axial rolling bearing 90, said support neans 95

bei ng constructed to be able to oscillate in relation to the upper annul ar
face 41 of 20 the radial bearing hub 40, and in relation to the | ower
annul ar race 93, according to dianetrical axes that are nutually offset
fromeach other in 90



degrees. In a constructive option of the present invention, 25 between the
mutual |y confronting parts defined by the |ower face 93a &f dbneary 8085F
annul ar race 93 and the upper contact surface 95a of the support neans 95,
and by the | ower contact surface 95b of th? support neans 95 and the
upper annul ar face 41 of the radial bearing %0 hub 4l1a, a respective pair -
of dianetrically opposite convex projections are incorporated to.one of
said nmutually confronting parts and seated agai nst -the other of said
mutual ly confronting parts, with the alignnment of one pair of convex
projections being 35 offset in 90 degrees in relation to the other pair of
9 February 2006 16 convex projections. Each convex projection can be,- for
exanple, in the formof a cylindrical -proEeaif®n incorporated to the

respective part. ACCOXdli BGih® HaGrlihbUSiFAdddhfenteatdy 0& t:‘é%iib&l&ﬁ!at:éx
contact surface 9%a and,the | ower contact surface 95b thgés '{;Uérreans

95 incorporates a %&Fl FOTRIRESOYt COPRTER1PE 6] écFV&ﬁQ—de§ 006
17 CLAIMS 1. An sk ededitigigleara aned@nt(¥0dr and ecayryiicsy i ag eyldmderi c

compr essor CONpY | SR’ gAYl NuBk BLAS( 20) o Bt 8ol D1 Uefesip! el

and carrying a cyli tical | sposed radi arlng hub.
(40): a crankshaf t(24@30) mm&sbﬁ%ugﬁﬁq)hempumia‘li thagrghg e EeoH

having a | ower eng,dpQntl §0nhu9r0hﬁ9“ Qﬁ'xcbel}@Vitn aaqalelbe@rzimgﬂwbleﬁO)

and affixing arotor %xge Péjlﬂﬁ’ a%téﬁ'ubﬁgg%;ni g“]}pgcg@p r at)

portion projecting 5’5
peri pheral flangeaffixing a rotor (61) of an electrlc motor (60}, and

10 an upper end portion projecting above the radial
bearing hub {(40) and incorpérating a peripheral flange .
(51), whose lower face defines a support annular
surface (51a) and an eccentric portion {52},
characterized in that the radial bearing hub (40)

15 incorporates an uppexr tubular extension (45) that has
an internal face {a45a) radially bearing - a
coxrresponding extension of the crankshaft (50), an
annular end face (45b) and an end face (45c), around
which is mounted anp axial rolling bearing (30), which

20 is sgimultaneously seated on the radial bearing hub
(40) and on the support annular surface (5la) of the
crankshaft S0, in order to maintain a certain wminimum
axial gap (FA) between said support annular surface.
(51a) and the annular end face (45b) of the upper

25 tubular extension (45), said axial rolling bearing
(90) comprising a circular cage (91) containing a
plurality of balls that are angularly gpaced f£rom each
other and supported on an upper annular race (392),
having an internal coylindrical face (92a) which

30 maintains, wit.h the external wall {(45c) of the upper
tubular extension (45}, an axial extension with an
overlapping (SB), which is dimensioned to provide a
desired degree of restriction to the axial oil flow
through said radial gap {(FR), directing wmest part of

15 zaid oil flow wupwardly, to the interior of the oil



(51);
eccentric portion (52),

(45a) radially bearing a correspondi ng ext
an annul ar end face (45b) and an end face
an axial rolling bearing (90),

radi al bearing hub

crankshaft 50, _
bet ween said support annul ar surface.
of the upper 25 tubul ar extensjon (45
conprising a circeprEFagagé>Ebl1internad

angul arly spaced fiegaseantid ogdEr tandeBapp:

(92), -having an % ggrnal cyli-ndri cal
the external wall F ¢) of the upper

whose | ower face defines a support annul ar
characterized in that the radia
15 incorporates an upper tubul ar extension (45) that has

in order to nmaintain a certain mni num axi al

.and an

surface (51a)
lgegbirigry 2006 ( 40)

an internal face
sion of the crankshaft (50),
45c), around which is nounted

which 20 is sinultaneously seated on the
(40) and on the support annular surface (51a) of the

gap (FA)
(51a) .and the annul ar end face (45b)
, said axial rollin bearln 90)

tithghe cprokshaty (50band whigh are

t &ff o aRceRPEriNPRIidrace
92a) which 30 maintains, with

an aX|aI

face
t ubul ar extension (45),

ext ensi on with an2.ov&heappixip) SBreawhngh msrafigmemitonedft ocprdw dd.a

desired degree50fcﬁ§§£E££$i£Eht§htQﬁaﬁxkﬁh %b?ei'

gap (FR), -directi
of the oil 9 Febrb8fy %EKR#]i?
and whi ch
axi al bearing arr
annul ar race (92)

ui.;!%walaesaasci )" 344 al
|d oi | u war o the interior
Sge 6§§}m$nt arfi@Hst (50)

| eads gadfladi |displdreneapsof ian reaaemoml ¢potheonsrAr3Bhait. The
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radi al di spl aceneAy3indrierhtfwe Q%?QHuyhﬁhaﬁk§ha#%er%éinf#QF(ﬁ%ﬁ?’tﬂi ‘avoi d
cont act of |t§0|ngﬁén@épegyiﬁﬁumdgxaxgggg30592@§)mnth t he external face

(45c) of,

3. The axial

bearing

arrangement of claim 2,

15

20

25

30

characterized in that said radial locking of the upper
annular race {92) of the axial rolling bearing (90) is

obtained by a stop element (51b), which is carried by
the crankshaft (50) in a position radially external to
the external face (45¢) of the upper tubular extension

(45) .

4. The axial bearing arrangement of claim 3,
characterized in that the stop element (51b} is in the
form of a recess of the crankehaft (50), radially

internal and adjacent to the internal cylindrical face
(92a} of the upper anmular race (92).
5. The axial bearing arrangewent
characterized in that the upper annular race
{20)
(92¢) provided at an internal upper edge and
on the level of the axial gap (FA), in
flow of the
the
directing said oil flow upwardly to
the interior of oll passage (58).

6. The axial bearing of
characterized in that the upper annular race

of claim 4,
{82) of

presenkts an inclined

the axial xeolling bearxring
chamfer
positioned
order to
lubricant

receive therethrough the

that is radially expelled from

crankshaft (50},
claim

{32)

1r
of

arrangement

the rolling kearing (50)

(22b)

comprises an upper surface

portion defining a base (BF) for sustaining the



10 the upper tubular extension (45). 3. The axial bearing -arrangenent of
claim?2, characterized in that said radial |ocking of theguppeiary200al ar
race (92) of the axial rolling bearing (90) is obtained by a stop el enent
(51b), which is carried by 15 the crankshaft (50) in a position radially
external to the external face (45c) of théSupper tubul ar extension (45)
4. The axial bearing arrangenent of claim3, characterized in that the
stop elenent (51b) is in the 20 formof a recess of the crankshaft (50),
radially internal and adjacent to the internal cylindrical face (92a) of

t he upper annul ar race (92). 5. The axi al bearing arrangenent of claimd4,
characterized in that the upper annular race (92) of 25 the axial rolling
bearing (90) presERLYMAN @hc|lulud comdnt eil( 92LdwingVirdasd aRHet gyjpal _
upper edge and ppassagaecsen the level of the axial gap (FA), in order to
recei ve theret hrozgh e flow ?.f the lubricant that is radially expelled
fromthe 30 crankéhaf t2F502** il e ASHGLIShi PrHAngementup\wl dl glabm t he

interior of oil pebseas4fiYed Gn THeatXtBe: {5541 NLATAN0L0BNT clLgiml,
characterized g n {¢pat é*wiealup%%rlﬁnnul r._race (g%% of ﬁe ro Ii[%) bégri ng
(90) conprises arm uppér eurface ?gg PETORT (oSt ddefdines aaBasEDPBRF) for
sustai ning the 9 TABIAR y 9X0o8e19 (2Pl iof Hobritmrermil fdeediong thgough
the oil passage ¢pfjed 7 toThenaxiakideard 1RAT angenent ai
characterized in in'\:aetmtaq‘i upper: a[ﬁsin}lr ar gr&;%e ?9125 of 5 heogilfi aﬁg%g?l i ng
bearing (90) defihes an apper- el af grsoveyror), watli t G5t epRakheegi on
and opened to tHePRed dulgdpx( BAtensdioth JEBPVeandiesiferiorly opened to
10 the oil passage (58), said upper annular groove (100)
presenting a bottom wall that defines a base (BF) for
sustaining the column of lubricant oil that is flowing
through the ©0il passage (58B).
8. The axial bearing arrangement of claim 7,
15 characterized in that the radially external face of
the upper annular groove (100) is tangent to the
coptour Of the oil passage (58).

S. The axial bearing arrangement of .claim B8,
characterized in that the annular groove (100} ig
20 defined between the external face (45¢c) of the upper
‘tubular extension (45) and the internal face (96a) of
a4 ppacer washer (96) disposed between the upper

annular race (92) and the support annular face (51a)
of the crankshaft (50), the bottom wall of the upper
25 annular groove (100) being defined by the upper face
{92a) of the upper annular race (92).
10. The axial bearing arrangement of claim 9,
' characterized in that the annular groove (100) 1is
limited by the external face (45¢c) of the upper
30 tubular extemnsion (45}, by the upper surface (922b) of
the upper annular race (52) of the rolling bearing

(0), and by the internal face (96a) of the spacer
washer (96), and superviorly opened to an oil passage

(58) internal to the crankshaft (50).
35 11. The axial bearing arrangement of claim 1,



‘internally limted by the external wall .(45C) of the upper tubular
extension (45) and superiorly opened to 10 the oil passage 9Rdbhruargadds upper
annul ar groove (100) presenting a bottomwall that defines a base (BF) for
sustai ning the colum of lubricant oil that_is flowng - through the oil
passage (56). 9. The axial bearing arrangenght of claim?7, 15
characterized in that the radially external face of the upper annul ar
groove (100) is tangent to the contour of the oil passage (58). 9. The
axi al bearing arrangement of claim@8, characterized in that the annul ar
groove (100) is 20 defined between the external face (45e) of the upper
tubul ar extension (115) and the internal face (96a) of a spacer washer
(96) disposed bet webaratkeniged: immrhdtarit aferilsd) aomprtizessuppespparnul ar
face (Sla) of themgé,@élksng‘t (,,ﬁQ):h e ilg&g&gg](_%\g %e_% ‘%he aURREr 25 %t[mul ar

groove (100) belng defi ned t he upper face he upper ar
race (92). 10. The™¥i:r nff L refhgere rradialc |keaniog hefmr lderdntd i n

that the annul ar gvibwte (uEd@)iniss slipeiierlpyarididneyt eses fﬂﬁﬂad"f@ﬁm of the

Sﬁﬁﬁ[aforéggulgjé)%ffﬁ%PP%4fé At 5@% S ARG o Ao R Fhce
(96a) of the spacerh® ?'-manc'P 5!‘9 opRAEY SYPRATbI Immage

(58) internal to tr&s)craakﬁ@afdor(si%ctaé L ﬂ'elsleagzgéalt(pe@rsb@glggéaqunent
of claim1l1, 9 Febr 0 2 har acterize a rt.her c ri ses
(Bl 2 e R BE abAear face VSR TR ar

a support means
face (41) of the rleﬁﬂlalngbé!alh r(éohub\n(lmi)l aﬁHathc&DSEMalmr sammrliar | y

and in a rotany fipeek fque), S dorigl a8 GR3astpicdhe sxwerenabnuar race
(93) of muitually offset from each other in $0 degrees.
' 12, The axial bearing arrangement of claim 11,
- characterized in that it compriges, betwgen the
mutually confrontlng parts defined by the lower face
15 {(93a) of the lower annular race (93} and the upper
contact surface (95a) of the support means (95), and

by the lower contact surface (95b) of the subport
meanz (95) and the upper anmular face (41) of 'the
radial bearing hub (40), a <respective pair of

20 diametrically opposite convex projections being
incorporated to one of said mutually confronting parts
and seated against the other of said mtually
confronting parts, with the alignment of one pair of
convex projections being offset in 90 degrees in

25 relation to the other pair of convex pProjections.

13. The axial bearing arrangement of claim 12,
characterized in that each convex projeétion is a
cylindrieal projection incorporated to the respective
parc.

30 14. The axial bearing arrangement of claim 13,
characterized in that each of the upper contact
surface (95a) and the lower contact surface (95b) of
the support means (95} incorporates a respective pair
©of vonvex projections.

35 15,  The axial bearing arrangement of olsim 1,



the axi-al rolling bearing (90), said support neans- (95) being constructed
to be able to oscillate in relation to the upper annul ar fS&Esbr¢a%P008 t he
radi al bearing hub (40) and in relationn%f the | ower annular 10 race (93),
according to dianetrical axes that are ually offset fromeach other in
90 degrees. 12. The axial bearing arrangenent of claim 11, characterized
inthat it conprises, between the nutually confronting parts defined by
the lower face 15 (93a) of the |lower annular race (93) and the upper
contact surface (95a) of the support neans (95), and by the |ower contact
surface (95b) of the support neans (95) and the upper annul ar face (41) of
the radial beardnaraeteri4ell, ia tespedctes aippsir apfiudar draget (Peal pPpd
opposite convex roj.€ctions. _bei i,acorpqr dot;,0 sabgdmnyual |y
confronting parts® &ﬁﬁ”%éfﬁg'ﬁgggfﬁgg tﬁgﬁo?%gre%ghsgﬁdgﬁﬁtualIy
confronting partf&atwivalshielre al i gnnent of one pair of convex projections
being offset in 90 degrees in 25 relation to the other pair of convex

proj ections. 13. The axial bearing arrangenent of claim 12, characterized
in that each convex projection is a cylindrical projection incorporated to
the respective part 30 14_ The axial bearing arrangenent of claim 13,
characterized in that each of the upper contact surface (95a) and the

| ower - contact surface (95b) of the support neans (95) incorporates a
respective pair of convex projections. 35 15. The axi-al bearing
arrangenment of claim1l, 9 February 2006 21 characterized in that the upper
annul ar race (92) and the |ower annular race (93) are each in the form of
a flat washer.




