WO 03/ 019008 PCT/ BRO2/ 00121 AXI AL BEARI NG ARRANGEMENT FOR A HERMETI C
COWRESSOR Field of the Invention The present invention refers to an axi al
rol ling wWoleaidong arrangenent for a reciprocating hernet PCT/BRWPORSSOr
with a vertical axis, of the type used in small refrigeration systens.
Background of the Invention Hernetic conpressors of refrigeration present,
nmounted 10 inside a hernetically sealed shell, a cylinder bl ock
sustaining a vertical crankshaft, to which is nounted the rotor of an

el ectric nmotor. The weight of the crankshaft-rotor assenbly is supported
by an axial bearinemgeiav@lARrRANGENENT ror & HERMELI@xi@PBESSORg 15
bearing. The crankshaft carries, at its |lower end, a punp rotor that,
during operation of the conpressor, conducts lubricant oil froma
reservoir defipgd pA the Iowentiporti on of the shell to the parts with
mutual rel atiye 20, DRVEIPNL oy d il PLUCT-d Lo QUATANT 8, 0idy PPl Y% 10d he
adequat e operation of said parts. The position of the axial bearing my
vary accdr di hgarisgt herspragsgemtnt T t he corpierE96RtaBFpodETTetafd t o
desi gn vari athgpsesERe $Qkul iPNFeLONShUEExABUNUMNGHAet#her @@y tir t he
crankshaft below the cylinder block, such as illustrated in figure 1, or
mount i ng t heSPBtdr TEETIPREAELARKSEKSFE™Sbove t he cyl i nder bl ock, such as
illustrated Backhguvued2of Depenthirgnetiohhe nounting position of the rotor
inrelation fo_the.cylinder 3 | ock h I S t.defi axi al
bearing are thPS?éS_CPWPFﬁgng?ug igﬁ%Fﬁg%%Fgggﬁhgﬁggf%g”igﬂﬁ%ﬁ%%%d bel ow
t he cyliroder ibkadk, a Heertromercalsly f aeelefl @heddnular cyliadgs dfladie
crankshaf t 'églég%%k}{gbgr NR.1 2N 3o AN & Sud aghi def iRediAindde upper

end of the ra . ,
the rotor of an electric motor. The weight of the

crankshaft-rotor assembly 1is supported by an axial
bearing generally in the form of a flat axial sliding
15 Dbearing.
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 cylinder
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. B surface of an annular
flange of the crankshaft is axially borne on an

35 annular surface defined at the upper end of the radial



WO 03/019008 PCT/ BR0O2/00121 2 bearing hub. On the other hand, when the
rotor is nounted above the cylinder block, the |ower face of the rotor is
axi al | y bwome/oommoan annul ar surface defined at the upper pemd@Rrok/ooize radi al
beari ng hub. 5 However, when the rotor2is nounted bel ow the cylinder

bl ock, the |l ower surface of an annular flange of the crankshaft is axially
borne on an annul ar surface defined at the upper end of the radial bearing
hub. In the conpressors in which the rotor is nounted below 10 the
cylinder block, it is also known the arrangenment in which a second bearing

i s provided padi-ghby nact u@hi Nghon dtnﬁxcraakahamherab%% therescapfric
portion of the l?ﬁa In this co structl t he nkshaft i ncorporates a

second annul 47YF &Pfosed 5V, ?%kexFQ?l Psimeldrcarupper
annul ar surfhee r¢t¢M|suseeoﬁdlﬂ@diabrhearong arl N amulefr t irface

above- ment i oggd. ﬁg&o%kthae§duﬁgggp GLfCéf Egrmréalgfng§%¥gggsu mut ual |'y

confronting surtaces e axT al earing is d, due to
20 t he pﬁbseﬁ@@eﬁﬁrpoyhﬁnoﬁh@rmmtﬁﬂe%ﬁemD@m¢¢¢eb¢lawdthﬂamm%ﬂndﬁr

def or mat i onsppbckheraeMmenR SsetEARAY bRe 4 r0REHALIAN @i%ﬁgg Bem%%ssm The

position errors of the surfaces that deflne t he axi al ring can be
m ni mi zed byCtRTHEEHOF e I5f e GEEL 195 RREGEAcPTridly provdsses SWdaSFer, the
def or mat i onsdef ihbé @@np@@e@ppeﬁréndnhﬁrﬁné tedihe B@&f@ﬁgonugf t he

conpr essor e are roduced du ressi on perj od of t he
re??igerantagﬁség d Sﬁ%?%rﬁﬁtw H %g tfaﬁggaﬁgdmp S 8168
paralIenwsn1B@ebeyﬁeaderhéﬂnuﬁualiw ¢sntﬁMmﬂ|knpwnwtheeaxthaged&hwne t he
axi al bearlngm rQﬁFE%Ing |%é%éﬁgnng%%&£ t i§ gB£%9¥8é8b'%ad9agﬂg

ducin e ust ai ni.ng

formati on of an ol consequen capacity o
t he 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 Dbetween the mutually confronting surfaces that define
the axial bearing, resulting in a geometry that 1is
unfavorable to the formation of an oil film,
consequently reducing the capacity of sustaining the
axial bearing, increasing the wmechanical losses by

35 friction and probably causing wear to the surfaces. In



axi al bearing, increasing the nechanical |osses by 35 friction and probably
causing wear to the surfaces. In WO 03/019008 PCT/BR02/00121 3 addition

t he def orwatosomood t he conponents, nore specifically thePCasRroe0N0121
perpendi cularity that occurs between 8he connecting rod and the
crankshaft, causes deconposition of the forces that conpress the gases, 5
giving origin to a conponent in the axial direction of the crankshaft,
introducing an additional load to the force (weight) of the
crankshaft-rotor assenmbly over the axial bearing. The inprovenent in the
energetic peafiditinee othbhesefoﬁﬁatoﬁnressorﬁhéxﬂb&mpdﬂ&ﬁﬂémﬂim@ﬁélthe

eduction of oL etechay e el 98 Lossenay i stig more eLlictent

beari ngs. s céncep use“ o
been proposebetwhesehh&nqnnnﬁctung tet nendf tiies sivpaketafechardwads | oss,

presents algscdipbbatisne 4l ok, gothee! dsal. AGRSLLUELLVE saltion o

a bearln% using this concept is described in a2| ian patent’ Pl
8503054 &ssi GhBHE0OWAREE tCoAs 6PIRRNEAT ﬁ@uﬁm exialndinant iasyaridi ng

hernetic coanées:&amgh@mhl clmttﬁwdcqtr@r A £881€16641T1 GoHBI @ AR 1S
nmount ed abovg t he CV"“Qﬁy In this type of construction proposed in
patent Pl 85684, ¢ i a 5PF| %%} THiCh PESEBRPYsEY Sy two

annul ar flatthace31amdbb¢ruh§ bal | cage is provided between the rotor

face and the n rf e defi end of radi a
beari ng hubTﬁg ?h@FO%%“%%Iuﬁglbgér.ﬁggﬁié%bc ggarm?ﬂCthf %t hal
d|aneteﬁothe¢@@@rea6©§§tb@nb@etM@U@mnﬂduW1t¢uthaceedﬁcthenmmﬂ1wmmy of the

crankshaft. Jhenkhiga®f #he@dpl 1605EENg Mearings i r%ﬁ%
i nfluenced by the aI?gnnent of their raceggf Neve tHﬁ?éés e egﬁétence of
devi ati ons, @%ﬁlggs 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
Consolidated 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 1life 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 operational
useful life in more than 20 times, as compared with

35 the wuseful 1life of an axial rolling bearing with



decimals of milliradians in the parallelismbetween the races, is
sufficient to reduce their operational wuseful life in nore than 20 tines,
as conparwo miot4wo85 t he useful life of an axial rolling beariBrRy2bi2h WO
03/ 019008 PCT/ BR02/00121 4 perfectlyd4parallel races. This reduction in the
useful life of the rolling bearings occurs due to the concentration of
the axial |oad over one or two balls, instead of this | oad being
distributed over all the 5 balls of the rolling bearing. In the hernetic
conpressors having the rotor of the electric notor nmounted to the
crankshaft b@é@ﬂé&h@ pybhnder bheek, rhesstaphetpbavia aheofusafudxi al

rolling bear]ng, S ted i atent Pl _10 8503054, .betyeen the
| oner surface® g? aﬂ anﬁﬁ?a ggiﬁéﬁae gFQFﬁgggraﬁﬁgﬁgﬁt é nd th% annul ar
surface defmmmdeatraheOnppérthadaﬂﬁaﬁhéoaddpabrb@a5|@g ltwie, badilisl, i ncrease

the di stance, bet wean dhe gyl i ndek atl sy andssa dubear idAngyl ak i face

that constit ] acent e of” the radi al bearing block, as
i | lustrated balipgafetBe ralihng hgpsiRgti cal nounting condition based on

the prior arinteaghi ngsmeONsi e Eées@@ﬁ:@l Matiiey i Receass f bbetdiestance
bet ween t he cyllnder axis and t

e .adjacent end o he r d| beari ng
hub will tendlE6tEAGSENREYF e PEPEREMEN? U q?fh CFF}E&F@?&% akB% ‘i"n he
hub- cr ankshag¥1 aggewbl ¥1 ockpnsEtiend 1ol ¢1C rgasy gl dihe cb"encﬁmg aaxrichIst r esses

that are apfﬂiféggflég%glgsngBLXh An th% @%%%%%@” 5 &&? %ﬁpOdlnent

illustrated §'t 0%the "HPgh ~oi 1™ | éa at occurs
t hroughaut t&goagrbal r betwagnbeziné nglowerer ezist frece heof nﬁharﬂl’@mlaﬁ)sses by

vi scous fri CIs AoQf 5@6 gtk al cr4,akdiDg. beand naand efuGng ddigamunt of
| ubri cant alla e in the crankshaft portion and in the
deflned 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 mechanism located above
the axial rolling bearing. The correct amount of
lubricant oil available to the axial rolling bearing
allows optimizing the mechanical losses and the useful
life of this component.

35 The increase of the bending of the radial bearing hub-



30 conmponents of the conpressor nechanisml ocated above the axial rolling
bearing. The correct anount of lubricant oil available to the axial
rol I i ng bearmogrooml | ows optim zi ng the nmechani cal | osses &ad/BReg/ouef ul
life of this conmponent. 35 The increas®& of the bending of the radial
bearing hub WO 03/019008 PCT/BR02/00121 5 crankshaft assenbly and the

i ncrease of the | eakage throughout the axial rolling bearing increase the
noi se in the conpressor, reduce the energetic efficiency of the bearings
and reduce the nechanical 5 reliability of the several conpressor
conponent s, ocmenkehatfitenabeémigl ¢ hendxi e r dinkciveg slkeas f ngheSuresitagof t he

I nvention It .j ral_..abj . _of se i.nvention to provide a
beari ng arraﬁggﬁgﬁ%%?%r gh%ec?%%%gat%ﬁglgég hgéﬁg%?% c%%%?%%%%r %#e
refrigerati oRCL®Et hotit cdds ngcpaputEeprsm deddutd ontbet wesrerdet Tt ual |y

confronting cgurtaces.that @ebti Beathecaxialg beaning. thi iﬁeﬁaﬁh@ﬂ obj ect

of the present _invention to provide & bearing arrangenent e type
nenti oned® 154BEPelisy £k cehiprdLUETAY REPREESE o ANESEGNLST, one
refrigeratioss wheahbprieserhs bReanotoniohg Rearghectric notor attached to

t he verticalécranksha%t 1belowtge cylinder block, w thout increasing the
bendi ng and S VERH beari ng hub- 20 crankshaft assenbly.
It is a further iohj ectgefetdle pbgsent ohvehei ardsentpr anivdatdoheard ng

ar r angenent i oned | nog_j.nmpai r._ t he adequat
| ubrication g?ogﬁg% c?anﬁgﬁg¥§gpo¥?#%ﬁg%ﬁ§ﬁ%f %%% d?hé%ac ﬁ%ﬁ%%ﬁrl of the
25 conpridssohekBeRan sAMERST abbveefhtgaxphionoel Mitfousearduringand which

further all O%ﬁlﬁ:éh@léﬁﬁisﬂxe dehe aradaduatgeatdWde Gfuyduthinieanin oidnt g e

supplied to
PP surfaces that define the axial bearing.

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 cylinder 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 mentioned 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 guestion is applied to a
30 reciprocating hermetic compressor 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



axial rolling bearing. The bearing arrangenent in question is applied to a
30 reciprocating hernetic conpressor conprising a shell; a cylinder block
nount ed iweiodeidohe shell and carrying a cylinder and a vectiBRakoyi2di sposed
radi al bearing hub; a vertical crankshaft nounted through the radial
bearing hub and having a | ower end portion dowwardly 35 projecting bel ow
the radial bearing hub and affixing WD 03/019008 PCT/BR02/ 00121 6 the
rotor of an electric notor, and an upper end portion upwardly projecting
above the radial bearing hub and incorporating a peripheral flange, whose
| ower face dbéi nestar syipoah ashediarisumictee- andndn ah - egsest riemdporti on.
According to N Wels¥ i earin b iLhgorporates _an upper

t ubul ar gxteﬁé?gﬁb hgghhgglghmﬁéiégﬁg5§f§%gvga:ﬁﬁl?a é%giﬁ§%flng

corr espondi ngubegnénshenrpprehéngr ankstiabheran dhaovbar, emdsadewsnd 10 an
external facg,cgong@Rtinks t o the hpbernal fage, ahguad whighyis ounted an
axial rolling bearing. The axial rolling bearing 1s S|nultaneougly seat ed
on the Padi 8FCBBARFIAGPALBLI@Ad on the support annul ar surface of the
crankshaft, ABcerdefgt adrathtai inveseld@j N the M-aaMal axdatkigap Hhef ween
sai d support.annul ar surface and the. annul ar_end face of the upper tubular

ext ensi on. BFIreP BRERT TPt F6h WFPThe PR Fhe T HoRntiGir WiFF Bt
descri bed beiowermit h risfer encedi2@lyyo tbeariwdosed drawiregpondinshi ch

Fig. 1is a i an. yerti-cal, secti i ew_of reci procating herqretic
cogpressor, %??%ﬁglégrFFCZFK§G§%%@§ﬁ%?{ﬁ?t?gcﬁ%§u%%%{H%nﬁo%%Fgo gh
el ectri éOnotadr SHIRdd Berew tdnesttinder tol otke anichtvarnd kalflage, 25

supported byaasuRXi hibgRakknghRhitkle A 181 & tyo1ling bearing. The
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 wupper 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 view of a
reciprocating hermetic compressor, with a vertical
crankshaft attached to the rotor of an electric motor
disposed below the cylinder 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 1s a partial wvertical sectional view of a
cylinder block of the type illustrated in figure 1,
incorporating a vertical radial bearing hub, on which
upper end is seated an axial rolling bearing for the

35 crankshaft-electric motor rotor assembly, according to



Fig. 2is asimlar viewto that of the previous figure, but illustrating
a prior art construction in which the rotor of the electric notor is
positi onewo oalbowes t he cylinder block and vertically suppoPCE®@RIp/00120 an
axial rolling bearing of the prior art7 Fig. 3 is a partial vertical
sectional view of a cylinder block of the type illustrated in figure 1,

i ncorporating a vertical radial bearing hub, on which upper end is seated
an axial rolling bearing for the 35 crankshaft-electric notor rotor
assenbly, according to WD 03/019008 PCT/ BR02/00121 7 the prior art

t eachi ngs; the Baishomstaheenhdnged detail of part of figure 3; Figure 4
is a partial g rt a tLan of yllnder .0f th type
illustrated |n b%réh§%% 58 %5%§g§%§rgfﬁﬁlia ra ﬁgF eaﬁ &Iﬁu whi ch has
been constrﬁéﬁééetcﬁ rééela/epaﬁta%ﬂalverlrﬂllqaig beatiingalaccorwi n@ tao t he

arrangenent ef1th8epr8seBk bLFVeNd QR '19113%@5&% ﬂ}%ﬂ&ee”l' afged scal e,
part of figure 4, illuystrating a flrst nmbodi nent or the axial rolling

10 bearlﬁb aFPSﬁﬁEﬁﬁﬁFlnﬁlga éﬁﬂg%ﬁmsbeéFé69lﬁ“§h effPdrcgedhasalkeerpart of
figure 4, ilbusbtatubngda $eCONLEONES I Ugh i V§x1gmb0t2rbmiritng° Orbéam%r%l al
rolling bearlng ures 4a 15

a_simlar v that of fi
but |IIustra?|n8rgl$ﬁ|F8 E%ﬁs??ﬁ@?gﬁgeghb8glﬁ@ﬁthSFeth YRS O] | i ng
bearing of tﬁegpréseahownvemhl om chilgogedddcaiews pairt &t ehlqanged: scal e,

part of f'guﬁflyétrgﬁiﬁg nayl at Ly of f et fgrLﬁ#gtlggﬁhpﬁ%gghhé%t for

illustrated ure presentlng a cons rve
t he stop %f bﬁ@raaga@rr@ngﬁmgnsearlng of the present invention; and Figure

5 is a perspee§ivaryi ewodk,a sUPROrin NBANSDfarddie RIEIQNt pauention.
figure 4, illustrating a second constructive
embodiment for the axial rolling bearing;

Fig. 4c is a similar view to that of figures 4a-4b,
15 but 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 40
to affix a rotor 61 of an electric motor 60, whose
stator 62 is attached below the cylinder block 20. The
crankshaft 50 further presents an upper end portion

35 upwardly projecting above the radial bearing hub 40



Description of the Illustrated Enbodi nents 25 Figure 1 illustrates, in a
sinple way, a reciprocating hernetic conpressor conprising a shell 10,

i nsi de vWoaR/0I®0BMppropri ately suspended a cylinder bl ock PRG/BRé2MIMING a
cylinder 30 and incorporating a vertic#élly disposed radial bearing hub 40
bearing a vertical 30 crankshaft 50, which has a | ower end portion
downwardly projecting below the radial bearing hub 40 to affix a rotor 61
of an electric notor 60, whose stator 62 is attached bel ow the cylinder

bl ock 20. The crankshaft 50 further presents an upper end portion 35
upwar dl y pr opedt iingocatporettite; radbatipearahgf hahgd 050D Q3RO 008 ver

PCT/ BRO2/ 001 8 i.ncarparati-ng a _peripheral flan 51, _whose | ower
face defines%éﬁeaggg nﬁ%a%%h&“ﬁﬁﬁu%ﬁ?”@u 5@@4;&{ %ﬁé?g%ﬁl%%%EﬁF} c
portion 52, &5 whéetnisigowprediche 53.ar gor whecbf ascommestédqg tted 70,

whose smal | efeyer5 dye NG ed o2 RSt A8, ¢ ecjRLagcating iisidg the

cylinder 30. ,In"this“type of prior art “construction, the axia earing
annul ar surf afe BERE sEppot t &d Fhprand ppecivanatand aéasideofthche radi al
bearing hub 401ise@eas3bQ 10 define an axial sliding bearing that supports

the weight of the crankshaft 50-rotor 61 assenbly. Figure 2 also
illustrates a%r e@?ﬁ og:é':ﬁengo erfEtPE AonpfFRBELF YR Y het RaneH&d ¢

el ement s al readyindesomiuled isurghati bhat d st umergressby e fupgare 1 15
and which ar S d,by th a reference n er However, in the
T REEE SRLE e o R PR BRI e RS OB v g

construction I'TTustr | ﬁggrq ec ffot or
above tHE coefrder ¥ ockkizol and icdemseqbenrtipgabbhett heuppdias dheari ng hub

40, al | ow ngythgnaxbal theariAdKEA-FEMBLD 2P POgHt %gg%bgg.a di stance from
t he axis of %Y'L23623303_EP w?aghtth%edeV|at|ons romt paral |l elism
bet ween g als 1 strates a recilprocating 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 is
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 this prior art construction, the axial rolling



the two annul ar surfaces of the axial bearing are relatively small

In the

construction of fig. 2, an axial rolling 25 bearing 90 is used, seated
agai nst twe oajopmns annul ar face 41 of the radial bearing rah/BRd2EGRINSt a
ower surface portion of tHe rotor 61. In the construction of
figures 3-3a, there is illustrated an arrangenent for an axial rolling 30

respective

bearing adapted to a reciprocating hernetic conpressor,

50 thereof being vertically disposed and carrying the rotor of an
or nmounted bel ow the cylinder block 20 and the radial bearing
hub 40. 35 |Behhiﬁgp@ioorccaﬂ[ﬁrmtauetlironlaﬁfhe:@d afblrabhitag’;n&'i\@gO@/ 019008

el ectric not
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the extensi

t he upper annu ar face 41 o r adi n b 40.is recessed to a
depth such a§M®o “PREIor Vi aFn éﬁééﬂbfoghg%ﬁégﬁﬁ¥ 13t PRET é??aﬁl ol l'ing
bearing 90. kiovevar oresn twtagause nghancattecat poriciophiag § eXtensi on of
the crankshaft, 50, .the proyision axial trol L ri y means
of this simprEtotethA BE o\hal 0B, ghiLhgs X @l 01 LG DEAT 19 WD
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ni que |l eads an 1 ncrease |n t i stance,
cylinder amand tiie UppgaT 2anHtRar facscd 14 Plofthheradidilal

AQar¥hichdef iaReSis recessed to a depth such as to
absorb the increase of the height of the axial rolling
bearing 90.

However, even not 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 in 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

seated against the support annular surface 5la of the

QﬂFﬁérE hereranrks f@iffa‘i@e i BrEebat it terdhrsAffeyionderd axi s,

et ween



20 the beginning of the radial bearing. Figure 4 illustrates, together with

figure 4a, a first

enbodi nent for the bearing arrangenent of the present

i nvent i orwoAsood$ ng to the invention, the radial bearingPamBRIO0012D
i ncor porates an upper tubular extensiam 45 that has an internal face 45a

beari ng a correspondi ng extension of

t he crankshaft 50, an annul ar end

face 45b, and an external face 45c, around which is nounted, with a
certain mninumradi al gap, an axial rolling bearing 30 90, with a
adequat e construction, as conpared for exanple with that previously
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axidd s gapeahhghngansbe easily achieved in terns of

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 upper
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
annular surface 5la of the crankshaft 50.

In 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 Ilubrication of the axial rolling bearing
90 can be made by controlled directioning of part of
the c¢il flow conducted to the eccentric portion 52,
without impairing the lubrication of the latter, even
if a certain oversized gap exists between the support
annular surface 5la of the crankshaft 50 and the
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 provided

external to the crankshaft 50, special cares should be



manuf acture and nounti ng, between the annular end face 45b of the upper
tubul ar extension 45 and the support 20 annul ar surface 5la of the

cr ankshafwo3B/019008 t he constructions in which the oil punpiPag/FRoo/vIZbe

| ower end to the eccentric portion 5211of the crankshaft 50 is made through
the interior of the latter, the lubrication of the axial rolling bearing
25 90 can be nmade by controlled directioning of part of the oil flow
conducted to the eccentric portion 52, without inpairing the Iubrication
of the latter, even if a certain oversized gap exi sts between the support
annul ar surf aekeBlawakht heher ankstaftucEoandofhetRe amnidkr e fnge 45b of

the upper tug%g?%e ut9edq5| R 42500f tbheaxfc?ﬂi a{;hgegrlllng “ﬁﬂl&fquemy@é/er in

cases in whicC war d rrplngMe | ubricant oil stored inthe
bot t om of théhghélletVQb o ﬁﬁlflﬁe el Btsf WIS c&H ¥ ot TE¥ provi ded

35 external taakhascr %gﬁglaqﬁ%, 50nr-8068I athear géggbﬁul af bex VO Cb%éib]@OOB
PCT/ BRO2/ 00121 11 taken w't i

t he constructl i g ﬁl al ralli ng
bearing 90, FRL8EEEr RPER d° 9helB‘PIalchh HRELCPhECTePd Bt his
bearing i n I B8 cepBaiid fploctwlofnr em. | eakl ng radi aI Iy through the region of

t he axi al ol 1] bear.in dn e lLybri ccentric
portion 52 ﬂﬁ&??’ﬁ?‘%%gl A i g?r%1 gaagf héHPe 8?% 3@ %%%Qfdl el | ed
al ong the exteprdlleldel atahgs|tdte S&bérnhb 1’t,Erl';v:lrn‘@]ha\fSﬂOSO 5ﬁ1t PFE ithe eaches

the upper end, of, b t105§'8£t111 t he #egiey ofnd hepgxi-aknkoldd ngnbeari ng
90, which upper en |s opened t he | ower, end of _an axi al . |ncI|ned oi |

passage B8 | §é@|tng11% othRe @ﬁi%c‘éf thﬁhéx@ceﬁPPF&nﬁoﬁqa&ﬁr@ Qith the
| ower portiognabnt hgpedi lerRRS$AER IR DaING laxi ke opehest ian tdeiakgi on of

15 the S“ppOE%C?QQEJaﬁnﬁéﬁﬁméége 58 leading to the end face of the
eccentric portion 52, with the lower portion of the
0il 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
cloge manufacturing and mounting tolerances in order
to provide a gap that is sufficiently small to avoid
oil 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 rolling bearing 90, without generating
30 mutually frictional 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 section, whose



A possible solution to mnimze this |eakage is to control the axial gap
FA between the support annular surface 5la of the crankshaft 50 and the
annul ar ewo o3foaames 45b of t he upper tubul ar extension 45 ofPCriRro200nadi al
bearing hub 40. However, this solutiol? demands close manufacturing and
nmounting tolerances in order to provide a gap that is sufficiently small
to avoid oil |eakage and at the sane tine to avoid the contact of the
confronting surfaces noving relatively to each 25 other. Figures 4-4a
illustrate a first solution, developed according to the invention to
provi de an adegearnel r tydriiden cefl t He s c i mep siiaifiow as ¢erpatses by

the axial rollLingl begaa{rﬂe”ﬂz 90, %me%ng%eert@fel r}g/ﬁ%amtd@ | 641 onal

surfaces and w thou urring to conply he taol erances that make
difficult th@acﬁanéﬁéctW| ﬁélean’dp%ﬁnt‘?%%ﬁ%céfé@e@@f’ﬁe E8mprEsecs .

Ac?:lor di ng t orhhiss fﬂﬁ&ts@ﬂ‘fg}g@h fé“&ﬂéveth@léﬁﬂeérl]?mﬂ@' @ECH &Qﬂqe&i’, oclﬂué he axi al
rolling bearing 90 is in the form Wit are ul ar cross
section, Wwho§€ VBB3/APIFFELPCT ﬁ%ﬁoﬁf??ﬁla%?%%nt drifal C@?I g %%CIE face 92
mai nt ai ns a eefisaiguentddi alhegap kR datwesdrattilorsd csuhEaand | stdvulod| bext er nal
face 45c of the %he%er tubul ar extension 45. Since these two surfaces nove

relatively t 8 Veach ot her, due 5 to the rotation of the crankshaft, the
contact and Accwsetuent by ttHe weaesBeEwedaHekn suithasesi Ehoul endk

avoi ded. ACC%%%% Od ife DY EERBL 1@ 10Ny g {4 Tt Egpal g9oepnbact
between the internal cylindrical face 92a of 10, the upper annul ar race 92

of the axi al thel VORFHSHITHFDF R Ih&fextdt riaf i3 hdeP H5tndf Pe e iPper
tubul ar ext ensi gAd45 kAN cheeavaildethdy l4amki 8g sei¢l uppetr wubwlar race 92

agai nst radl%& %ﬁf:&%?eggnts Inbe avoided by locking said upper
annular zrace 92 against radial displacements in
relation to the c¢rankshaft 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 5la 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 wupper 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 92 and the support
annular race 5la of the crankshaft 50. In Dboth
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 be

35 assured.



relation to the crankshaft 50, for exanple, by 15 providing a stop el enent
51b carried by the crankshaft 50 in a position radially external to the
ext ernal wbasm19bs of the upper tubul ar extension 45. |n trc@/BRoRaoeR2E at ed
enbodi ment, the stop elenent 51b is 113n the formof 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

exanpl e produced in the support annular surface 5la of the crankshaft 50.
As it can be noted in figure 4d, the internal dianmeter 25 of the recess is
| ar ger t han Mdwee extrerisds dbahetret egfc icorhel ex bbtadnesurfacadsstindt he upper

tubul ar ext ension f.4 | Lust f ta av0|d
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support an”ﬁ&@fuﬁ?QE akauehbrt hgcer ankshafte bk idm @@thhenauaémﬁglsolutlons
descri bed hereln he concentricit of the internal dlane he upper
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obt ai ned by ust,i ng sai di aI Wi %8 axialy ReW th an
over | appi ng éﬁé ]r%“t’egﬁg 1n?| i ndrlfBY' Tdta é/a e upper annul ar
race 92 in rtahcatl @yltlmdtth@aéxt eroraf ron it e 454@r§facﬁl$e umstubmh&
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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 internal 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 may 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

35 rolling bearing 90 comprises an upper surface portion



the axial rolling bearing 90. Figure 4b illustrates a constructive vari ant
for the solution proposed in figure 4a, according to which the 15 upper
annul ar rwo®3®Podsr the axial rolling bearing 90 presents &0TiRRORHeI2d
chanfer 92b at its internal upper edge, which chanfer is positioned at the
| evel of the axial gap FA existing between the annular end face 45b of

t he upper tubul ar extension 45 and the support 20 annul ar face 5la of the
crankshaft 50, in order to receive the oil flowthat is radially expelled
from said axial gap FA. The chanfer 92b operates as a force deconposition
defl ecting meabs, defiviing the baah alBFoi lto f odtrévei Ved t¢ebenh tf nove

upwar diy, enigpi LAt @45 chie 6hbyBassagecRBerly diis phaduskl yeaxi al Iy

opened | ower portion, el ng conducted up to the eccenfric , top. The
ascendi ng |nﬁagyéeobkélﬁééuﬁFFﬁt?ﬁeéhh%ﬁ%Eﬁ POSEIbMRI AP YEE any

adeguate pr OEbE%,rd%lnbOV\’lé? Gﬂfﬁl&f\d Satlﬁlga&ﬁﬁ rwlmézr orgslt hag tgvsrided
configuration 30 genera produces in the appi-n tensi on,

with the T adPSFY§ER ﬁﬁebé%ﬁﬁr @@E@gﬁ'béfﬁﬁ% }géﬂngfgﬁ‘rgée 92 and
t he upper tubébaﬁngxt@cmsaad de Aappbdltngammba:comﬁabeucﬁla/eoﬁpttlm of t he
pr esent |nvent| he per ul r f 3

bearing 90 c ﬁs §@ gn §§perW§€€fégé pogﬁfgﬁmﬂt)%%ﬁg 8%% %ﬁ/%%g /00121
14 92b defi nepgcarbasesIBE 196 desng matimd adgladnrastiallybrdregfd diTom hat

flows throughpthe, gid MS@Q@&%C %ig%l?e"'ﬁpble!ru%hlb%tl%% ae;&ﬂgﬁyl&@w bl e
construction, accord: whi ch a spacer masher IS provi 5 bet ween

ed
t he uppekO anfél arin a‘éédg? 5\0 45 188 aV1 81 Heg aﬁ—é%frlf ng 0‘“’;9nrrg1 ttr]r'éesupport

annul ar faceyp @xofaﬁxlimaler@a&éhaa‘z 58n \Wigdert henhwl£f nat-obaee ©6R, of the
spacer washer belng mai nt.ai ned E@dtgéigisgggeqﬂ{rggl t he external face

45¢ of the uHBéF ubBil §Pe8%lens] o€ superiorly

opened to the oil passage 58, to the interior of said
groove being directed the fadial 0il 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 o0il 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 1s wupwardly forced to enter
inside the oil passage 58, continuing to flow up to
the top of eccentric portion 52. In order to
facilitate the oil rise, the annular groove 100 1is

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

35 the annular groove 100 prevents said oil from radially



10 45, in order to define with the latter and with the wupper annular race
92, an upper annul ar groove 100, which is opened to the axial gap FA and
superi orlwooopenmesl to the oil passage 58, to the interior Pofi/BRar/do12gr oove
being directed the radial oil flowimdelled by 15 the centrifugal force
upon rotation of the crankshaft 50. The upper annul ar groove 100 presents
a bottom wall that defines the base BF for sustaining the colum of

| ubricant oil flowing through the oil passage 58. 20 Wth this

di sposition, the oil accunulated in the upper annular groove 100 is
forced, by ceertuirhugat itowardagdinstadiwel i aeer ARl feteegsa tafe tHPSpacer

washer 96 Stage il f5:00boDasH bifel Qulen0i hpberf kawedamardues, 1o the
bl ocki ng exerte gy the radial extension of the upper. annul aiﬁ)race 92
that definestthe bowldimlof I3 BhnulaF gF6eVATredo, 5 i FoweT o?SE f or ced

to enter ingide thecd laBAsesss, 58aceditabihggthe fl-ow fsrture taedt op of
eccentric portion 52. In order to facil ittate the oil rise, the annul ar
groove 100 i §hS0MeRtA&S) dpéhed COIPIEE "Spper region, to the interior of

the oil passage 5BBoulit lbé hendadisablofl ekhetnathé agerovdfsicme afinutlae gr oove
100 being nornally tangent t he cont | .oP hce the
S R R A

centri fugal over the oil 1n groove 100
prevents sai grovidimgmaradiial lacanOuis3ytore g FREITIBROF DT 2r0d% r ¥R ur ni ng

toward the ragial, FRnbetveend he Wapaihe afil Bl r§ BLEnY Dodadihde

t ubul ar upper exterision 45, this radial gap is not required to have cl ose
tol erances afy-nore, facilitating the manufacture and 5 the nounting of
t he conponentg.coldiishpukd bgndindenskeedttibals tbe priaisdon4et,t hehe spacer

washer 96 re%rr?:%%gesme%ncl yofont%ee)ioer slear{ty :'Er?vr'errr]n?{on further comprises

a support means 95, which is seated, by the Ilower

portion thereof, on the upper annular face 41 of the

15 radial bearing hub 40, and which sustains, superiorly

and in a zrotary fixed form, a lower face 93a of the

lower annular race 93 in the axial rolling bearing 90,

said support means 95 being constructed to be able to

oscillate in relation to the upper annular face 41 of

20 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,

25 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

30 hub 4la, a respective pair of diametrically opposite

convex projections are incorporated to one of said

mutually confronting parts and seated against the

other of said mutually confronting parts, with the

alignment of one pair of convex projections being

35 offset in 90 degrees in relation to the other pair of



providing an oil accumul ating internal upper groove in the upper annul ar
race 92 of the axial rolling bearing 10 90. According to the illustrations
of figureaod3®rooohe arrangenent of the present inventi onPCarBERee00RONPri ses
a support neans 95, which is seated, ®y the | ower portion thereof, on the
upper annul ar face 41 of the 15 radial bearing hub 40, and which sustai ns,
superiorly and in a rotary fixed form a |lower face 93a of the | ower
annul ar race 93 in the axial rolling bearing 90, said support means 95
being constructed to be able to oscillate in relation to the upper annul ar
face 41 of 2@drheex gufeledisarieng Badh 40oneen projetionnceo bhe LPBwer
annul ar race %éﬂn qgorqépgtkg dicget r bgal 4 aX@?llhaﬁicéie By ?Qgtyogffset
from each ot Ker egrees. In a constructive option of the present

i nventi on, E&QQﬁR@%ﬁFQ41 Al TSFRESHIFENRaY parts defined by the | ower
face 93a of thhe-dQnetg aneul @her aﬁEl@@tﬂ@@lléﬁg uRpEt eant aek supf;a@e 95a of
t he support neans 95, and t he | ntact surface 95b._of Bﬁ support
nmeans 95° an§QHﬁ?QRnﬁ#r%ﬁﬁﬁn%ﬁafaang% QWﬁ¥r?ﬁﬂEﬂ(ﬁmﬁﬁ¥%@F% Bb 41a, a
respective pafr uﬁechmp@ﬂfucmﬂdmso@@osmtarpcnmwes Pprogepécoimgeapeir

i ncor por at ed to one of sale %glly confronting parts and seated agai nst
the other of’zﬁ?fyﬁﬁtﬁﬁq& ntronting parts, with the alignnment of one
pai r of convex projections belng 35 offset in 90 degrees in relation to the
ot her pair of WD 03/019008 PCT/BR02/00121 16 convex projections. Each
convex projection can be, for exanple, in the formof a cylindrical
projection incorporated to the respective part. According to the
illustrations, each of the upper 5 contact surface 95a and the | ower
contact surface 95b



of the support neans 95 incorporates a respective pair of convex
projections. WO 03/019008 PCT/BR02/00121 17 CLAIMS 1. An axial bearing

ar rangenewo oBor90es r eci procating hernetic conpressor conpPCIiIBRY2/0@2cyl i nder
bl ock (20) nounted inside a shell (10) and carrying a cylinder 5 (30) and
a vertically disposed radial bearing hub (40); a crankshaft (50) nounted

t hrough the radial bearing hub (40) and having a | ower end porti-on
projecting below the radial bearing hub (40) and affixing a rotor (61) of
an electric notor (60), and 10 an upper end portion projecting above the
radial bearing hub (40) and incor porddt AP a peripheral flange (51), whose

| f def
over face def |(r;7ﬁ,gr acﬁgﬁp%%a%h%&ra vekage (Rha) aa% ﬁ&é‘@@irﬁ c

portion (52), erize at the radi al bearln géohé%
|ncorporateshﬁﬁm@§perqgmﬂHQﬂSQ§d@9EE¥#ﬁ¥q$) fhaY H&Qera#¥Qﬂ ) face

(45a) radial lpsuReasi Nthdi g€ OoRS %‘-Hzﬂmdl NP0 BXL@Msi @r-of 1 fide acr@pksiddét (50),

an annul ar end face (45b) and end f.ace d which nount ed
an axial %ol I1PRg beafi iy %% 9@%39%§in%?gﬁggus ?aEé%?edm§% t he
radi al bearinagohyb a(zt&)aramhaﬁttheos)uppmmtmnmhmo@hfahe (Eacé:)abf t he
crankshaft 5 in ord ryto a in m aI

bet ween sald%? nuléqﬁz g@e h%§%£§ and T e annu & Bnd %ace (45b)

of the upperpIZEebub@Qarbeipwnstbﬁ (#B¥ial, bﬁ@remgalh%@arKﬁ@ ard@thgenent
of claimi, 5&5&9 A(Q%gtbe Rea the é&ppereeeey&aﬁo&eee (&R), odndthe

axi al roII|ng beari ed agai nst ., radial disp acenegts in
rel ati onl®o e @P@ﬁﬁshaﬂ@ 3B°F5@?n|nP6Pa@?t%%9av%?ﬁV%on?%%t 9135

internal cylehgrinegahulaca o)92ad wWiddbdge-xitrey ralpdpigshdASL) £ Ddnge
(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 upper tubular extension (45) that has
an internal face (45a) radially bearing a
corresponding extension of the crankshaft (50), an
annular end face (45b) and an end face (45c), around
which is mounted an axial rolling bearing (90), which

20 is simultaneously seated on the radial bearing hub
(40) and on the support annular surface (51a) of the
crankshaft 50, in order to maintain a certain minimum
axial gap (FA) between said support annular surface
(51a) and the annular end face (45b) of the upper

25 tubular extension (45).

2. The axial bearing arrangement of claim 1,

characterized in that the upper annular race (92) of

the axial rolling bearing (90) 1s locked against

radial displacements in relation to the crankshaft
30 (50) in order to avoid contact of its internal

cylindrical face (92a) with the external face (45c¢) of

the upper tubular extension (45).

3. The axial Dbearing arrangement of «claim 2,

characterized in that said radial locking of the upper

35 annular race (92) of the axial rolling bearing (90) is



t he upper tubul ar extension (45). 3. The axial bearing arrangenent of claim
2, characterized in that said radial |ocking of the upper 35 annular race
(92) of tweoaxi@mbsrolling bearing (90) is WO 03/019008 PCPCBRRDLOO2R1 18
obtained by a stop elenent (51b), whi®h is carried by the crankshaft (50)
in a position radially external to the external face (45c) of the upper
tubul ar extension (45). 5 4. The axial bearing arrangenent of claim3,
characterized in that the stop elenent (51b) is in the formof a recess of
the crankshaft (50), radially internal and adjacent to the internal

cylindrical felte@inesda)y ob shepusdemeatnuibab ) racdr{gp) is 10a6righebuxi al

bearing arr aWarﬂis@é}ﬁ’t ofsgheigl &l ﬁ§811=11<% 2adchal CE%Eb%ﬁgl' Bot hat the
axial rollin bearing (90) conprises circul ar containing a

plurality of | e arke @Rgut 2] yogp’é]%%du]?P%Fn tggl’} a6t REFSRAGCBuppor t ed
on an upper apyril ar race 15 (92) having an internal cylindrical face (92a)

and a nnu race, (93) i.ch are respectively_seated against the
support a nulg tﬁ?acea}??l B’Fafﬁgg crmrﬁ} t-SO)égf ]ggal nst’the
upper annul arcHaa@ezte(rzmz)ed%)flmhieha’adt]aé bleew | abethebt (48)D) wher ehnthhe 20

i nternal cyl |M cgk fgc Q)ff tp up&ea{ ar (J@ce 92 408 mg,al ns,
with the extern wal | per tubular extensmni ;L an axi al
ext ensi on Wi tJIrfthiﬁlab"veElHll@ ]\@C?@B)tomm%hlﬁl‘éeﬁﬂﬁ%n@}z’éh@érﬂéa r 62Fde a

desired degregxf) rce_ﬁstgplé:tdﬂgbf oartnlg@l@@q@dcé)l lody ow 25 thr ough said radi al
gap (FR), directing nost_part said oil flow u warg%%/ 5#1 e.interior

of the ofP p'%lssr%ee "(‘%Q?ll ﬁ?éf‘-’ﬁ&g Pé"rtaﬁ@e@fe&ﬁké’rfafatn}( PERE | eads
said oil to the drop20f ahaeeesidyi=doriti oRhag52kthe axial rolling

bearing (90) comprises a circular cage (91) containing

a plurality of balls that are angularly spaced from

each other and supported on an upper annular race

15 (92), having an internal cylindrical face (92a) and a
lower annular race (93), which are respectively seated
against the sgupport annular surface (51la) of the

crankshaft (50), and against the upper annular face
(41) of the radial bearing hub (40), wherein the

20 internal cylindrical face (92a) of the upper annular
race 92 maintains, with 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

25 through said radial gap (FR), directing most part of
said oil flow upwardly, to the interior of the oil
passage (58) internal to the crankshaft (50) and which
leads said oil to the top of an eccentric portion
(52).

30 6. The axial bearing arrangement of claim 5,

characterized in that the upper annular race (92) of

the axial rolling bearing (90) presents an inclined
chamfer (92c¢) provided at an internal upper edge and
positioned on the level of the axial gap (FA), in
35 order to receive therethrough the flow of the



30 6. The axial bearing arrangenment of claim5, characterized in that the
upper annul ar race (92) of the axial rolling bearing (90) presents an

i ncl i ned wolvani®ns (92c) provided at an internal upper edg@CarBRo2p@2iti oned
on the level of the axial gap (FA), i¥ 35 order to receive therethrough the
flow of the WD 03/019008 PCT/BRO2/00121 19 lubricant that is radially
expelled fromthe crankshaft (50), directing said oil flow upwardly to

the interior of oil passage (58). 7. The axial bearing arrangenent of claim

5, 5 characterized in that the upper annular race (92) of the rolling
bearing (90) lednprdaes arfhadper isur faediapbyti rpeblyddeffitamng &hBase (BF)

for sustaini Qﬁfatrh@s &p&umso@f | ufdeanly aidid | @WMineE 1ty odghatdiey Okb
passage (58) 8. The ax bearin arrg%%)emnt of claimb,

char act eri zedj'i% HART 3 Pie %%p%"r aﬁ’ﬁﬁﬁFaﬁe {92) of the axial rolling
bearing (90) definke araxipper basmihar grooesddddl), bf i telditiersal region
and opened tq the axial gap_ (FA), roove be| 15|nte I limted
by the exter H%M g t Stgrber‘g?]%ﬁl g xt ensi o El%? }ég

superiorly o;ténaedrbd:llhlge marmsa{@@ ( BB)mp ik upperuﬂmml anrgrgeve (100)
presenti ng a h e se F) r n he
col um of ﬁ cant \gﬁbbh a[elfq%}qg 2 52 ]#r?’ouf%u:p ﬁgéggﬁﬁiﬂg EhE (58).

9. The axi aI deddatithg @f r ahgereaanbf %Jr |nf%OWlJéﬁar Ebiféldg%ledt A tﬁétl t he
radially exteindadaces®f. the upper annular groove (100) is tangent to the
cont our of t he oi | passa)?e £58%b. 25 10. The axi al bear| ng a{rangerrent of
claim 9, 19chdract EPFzedPFHP SER&TGnn A FIERRE (168) i Sladefin

bet ween t he eHarawledieed (4hc)haft tdle uppper annular race (92) of

the axial rolling bearing (90) defines an upper

annular groove (100), in its internal region and
opened . to the axial gap (FA), said groove being
15 internally limited by the external wall (45c) of the
upper tubular extension (45) and superiorly opened to
the o0il 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
20 through the oil passage (58).
9. The axial Dbearing arrangement of claim 8,

characterized in that the radially external face of

the upper annular groove (100) is tangent to the
contour of the oil passage (58).
25 10. The axial Dbearing arrangement of claim 9,

characterized in that the annular groove (100) 1is

defined between the external face (45c) of the upper
tubular extension (45) and the internal face (96a) of
a spacer washer (96) disposed between the upper
30 annular race (92) and the support annular face (51a)
of the crankshaft (50), the bottom wall of the upper
annular groove (100) being defined by the upper face
(92a) of the upper annular race (92).
11. The axial bearing arrangement of claim 10,

35 characterized in that the annular groove (100) is




tubul ar extension (45) and the internal face (96a) of a spacer washer (96)
di sposed between the upper 30 annul ar race (92) and the support annul ar
face (51lawooe1dobe crankshaft (50), the bottomwall of thecwmree/oo@annul ar
groove (100) being defined by the upp®r face (92a) of the upper annul ar
race (92) . 11. The axial bearing arrangenent of claim 10, 35
characterized in that the annul ar groove (100) is WO 03/019008

PCT/ BR02/ 00121 20 limted by the external face (45c) of the upper tubular
extension (45), by the upper surface (92b) of the upper annular race (92)
of the rolli rignbwd ndpy (30, antdebypaihefpacer hdbciacef(96ag oiPR®e spacer
5 washer (96),, ?ﬁ%ﬁ%@ié iéh opened e gﬂeobbpg%sssagqac(ESS?ggmt espal to

t he crankshaft e axi al bear%%r;sg arrangerrent of claiml]l,
charact eri ze§hien ¥RBET| tarffll%]t%rr§6?rpr s &fsuppor £oldeads ?%:51“%| chis

inferiorly seafogd oanéhewppes iftammullarfiese (o4h) ch)ftlteler aghatebeari ng
hub (40) and whi ch fustal ns, F.ﬁ%erlorl and in.a rotary fixed form a

lower face (¥S5NS3t (PR | ofBf SEHRGFAP AcERYIFIoFC Phle OaNi A2FIT9T ng
bearing (90),(583i drslgpoerll veeahe c@Fkddeifity Gostructed to be able to

oscillate i n(lk anat| on_tgthe %t%%lgh %\A%Eg&agg (4&5 of 1t I(—ig%r afi al

beari ng hub inTfélration annu race accor di ng
to dianetri ca:ihaaﬁ@&tetme@ren rbebality Gifleery ﬂ@ﬁ@éaéﬁsot%e‘impmog@

degrees. 13. m&%@xkék%be%fﬂlw afd a.@ﬁ@@?@&r@fy GatBd 2on %@1ec terized
in that it conprises etween the nutua %(H?confrontl n ged by

the | owekOf a@ému(l%fa)fi‘)‘?et hél) oRér Shfhuf ]acEe(”‘%)’lga CUpp%rrl cont act
surface (95a)afcd ey SUPRE T JBANS d1A5) ,aradin by beafpv@ix@@nfcaﬁh surface

(95b) of ‘the suppoarl 22.0°483.0 9% AL 118, URPELAATIY! A flchdHdzof the

the axial zrolling bearing (90), saild support means

(95) being constructed to be able to oscillate in
15 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.

13. The axial bearing arrangement of claim 12,

20 characterized in that it comprises, Dbetween 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
25 means (95) and the upper annular face (41) of the
radial bearing hub (40), @a respective pair of
diametrically  opposite convex projections being
incorporated to one of said mutually confronting parts
and seated against the other of said mutually
30 confronting parts, with the alignment of one pair of
convex projections being offset in 90 degrees in
relation to the other pair of convex projections.
14. The axial bearing arrangement of claim 13,

characterized in that each convex projection i1is a

35 cylindrical projection incorporated to the respective



radi al bearing hub (40), a respective pair of dianetrically opposite
convex projections being incorporated to one of said nutually confronting
parts amsOog9al®os agai nst the other of said nutually 30 cecfrBReOeIg1parts,
with the alignnment of one pair of cdlvex projections being offset in 90
degrees in relation to the other pair of convex projections. 14. The axi al
beari ng arrangenent of claim 13, <characterized in that each convex
projection is a 35 cylindrical projection incorporated to the respective
WO 03/ 019008 PCT/BRO2/00121 21 part. 15. The axial bearing arrangenent of
claim 14, chaw@=ecterized in that each of the upper contact surface (95a)

and the |owerp£ontagt syiface ggémmgf %rtﬂa@lg%lamrt Jreans1488) 14,
i ncorporates a respectjve_pair convex pro ections. 16. The axi al

bearing arr arfjEHEAtH1%3%i M5, IEHérd%%%? i 1€ hatPPRE UPPRFAShNUI ar

race (92) andsuz#fie-d oWesapnaUbAarHACEOWEB) caheaeacrguhcrfatdae fasmn obfa 10

flat mashgr. . . :
the support means (95) incorporates a respective pair

of convex projections.

16. The axial bearing arrangement of c¢laim 5,

characterized in that the upper annular race (92) and

the lower annular race (93) are each in the form of a
10 flat washer.



