31440 "B" DAS. 2 HERVETI C COVPRESSOR W TH ROTARY ROLL+NGPI STON' The |51'r esent
invention relates to'a hernetic conpressor with rotary rolling piston and

of hlghﬁlnternal ‘pressure, usually applied to small refrigerating nachéﬁk%;?;ﬂ—
and aIKJCOHdItIOHIng equi pnents. A rotary rolling piston hermetic 2

conpressor of high internal pressure should be understood to be one the

shell of which is submtted to the condensing pressure of the systemin

which it is usedgjhgpn haﬁ ?olllng pi ston hernetic conpressors mnth hi gh

I nt er nal pressure |n t e a henonenon occurs of passage _
(penetration) of I|ubri cat |MRME SOR (WILTHROTARY: ROLLINE | into the

suction and the di schar ge chanbers The oil contained at the bottom of the
she]'l and submitted t hi pressures side th I.I, is el evated by
o1 punpi g means 1 | B BIasnnIVERELES Belalis: to A PEHRAHIE: CuBRE, Wit
cartied al ong oi roganowresling pisicin &k ofchigngnpersiadnpressurs, wadadly y
dlsplaced t hr oug : C I ng

pi ston and the bleagﬁaﬁegg gg\s/senl?i E?V\fs\e?}éé&t%tq{l a?:h%lﬁéékdggxﬁiaﬁ%e%n& '{g?{#}*&
chanbers. This pemaipmentsn & r@taryaroblmggmatemmmuite compxease of highjer
causes the conpr ‘iﬁéé’fnatlopt)fé&%ﬁ}é Oéhoam& Hée{:ﬁc%ﬁ‘tééd Gkésamduk@rsﬁbnﬁf&feﬁm@

penetrating into the suction chanmb he ol | whi Is at a g
tenperature, war A8 SHpmtkeed ﬁé’oﬁli'%é’%%’ﬁlﬁﬁ @.‘gsm@’e&@g i e |s¥§t%‘b givhichy bt une
to increase therabyusgedduci ng t he f||||ng up capacity of the suction
chanber. Thus, the gas_nass whi cyljnder suction ch

reduced by the effectSI LOYREY| F éﬁgepﬁsﬁo?ﬁ?’éﬁ lcsﬁgﬂ?lquéog%l"ﬁﬁgrﬁgé’m des

t hi s i nconveni endeternalsprrdsirbeimthedhehhi a phemnnenow|ancers tafepéssagiech
penewrates in thg éﬁ@éfaego&haﬁbﬁmraega% g98£L bl LAdInEBACE: of TRV EFLnbE S
effect is of qU|t secondary Imporfance in relafion to the heating effect.
The above nentl0H§H°ﬁW@bﬁéﬁP@ﬁu@E&thedEéF FhamheEs hunpi ng capacity of

t_hle_ Cgrmressor as a rapdl dilokohfinganed HAb iKUtton dfulbhé GHelDGard bubnfiited N®
cylinder.

high gas pressures inside the shell, is elevated by 0il pumping
means till it reaches the crankshaft. From there the oil is
carried along o0il grooves to reach the rolling piston and is
radially displaced through the gaps between the annular end faces
of the rolling piston and the bearing covers, so as to enter the
cylinder internal chambers.

This penetration of oil at a high temperature into the
cylinder causes the compressor to function and perform as discussed
hereinafter.

K_J On penetrating into the suction chamber, the oil which is at

a high temperature, warms up the incoming suction gas, causing its
specific volume to increase, thereby reducing the fillihg up
capacity of the suction chamber. Thus, the gas mass which fills
the cylinder suction chamber is reduced by the effect of the
increase in the gas specific volume. Besides this inconvenience,
it should be noted that the o0il volume itself which penetrates in
the suction chamber takes gas filling space; however, this effect
is of quite secondary importance in relation to the heating effect.

The above mentioned problem causes a decrease in the pumping

capacity of the compressor as a result of the penetration of
lubricating oil into the cylinder.



On penetrating into the cylinder conpression-ehatber’ the oil*isg, during a
great part of the conpression period, at a tenperature higher-than the gas
tenperature under conpression. This al so causes heating of such gas and,
increase in its specific volume. This phenomenon results in an increasgiin
the work required for conpressing the gas and, consequently, -an increase in
the energy consunption of the conpressor. This fact can be verified in =

figure 2 of thgn Jem@EPA MG thid 8Hé 93 indd1C bompkedk G Mamber’ 8RS Wik X angl e
of rotation is presented fo denpnstrate that the conpression pressure rises
faster whi%y OHELRG 2 FERALBRTE STt HRe icAPRYesSion peried e GipR EIPEFRAt W EnDey
I ncr easeshighegstnaal the tgas Berfperatnal under eOmprddaibg. t Fhionrdisder ably reduce.
the volunetric ﬁaneneﬁ%et%ﬁ effic'eng% of the conFrezsor. On_the ot her
" hand, t heSPHEEERRAHBY VhEUFRIFAS- AT AFCHIASS PR TBaPPIEE IS OB f avour abl e
functi onsThits pheromenpunesndts dn aw iniceeasenpn edwowofkimeturadn§or - The first
and the ' i h ' j 0Q,0. a i nvol ved. ~
- The seggn r%%%iﬁj%?ﬁg& ss'egﬁ'ng:.o%%%bf?%*eg? ej;l%aerggﬁgﬁm\{le?r‘lgtéﬁgf_ vabl e parts
t hus avoi epymphiondpf cthe campe§eons &his fagh eanebpvarified dn fimirey| i nder
to _thg_ I N folt Qhe}g&ccbhgmﬁhabldraﬁﬂﬁ&st,l-ﬁaéﬁgfa Hiadﬁa_m?&ﬁ r%ssﬁxb&%gﬁﬁen nor e
prej udici al. e conpressor, .in_ter acity drop, than the gas
over - heat ?%dmg#%‘ﬁ’e lﬁir?"fes?ﬁ?%d -5Po$°é'?°f‘gafﬁ‘%et ﬁ@gﬂjﬁ‘et?’"@égﬁ;s’é’&ps bet ween t he
novabl e pprdssuraffisessfdxteh when thd iodllctedkagertralthé caktegior ofrthm t he -

conpr esso omg)t}gg%egn tcﬁaﬁﬂé?fﬁ'&e%%@s(:hanber at | ow pressure), and the
romtne '

| eakages conpression chanber to the interior side of the shell. In

the specific cibeseopfiientsoin combinationetgontreibutedtalcopsidrmablvie cyl i nder ™

;-
thr ough t AgscR! b SoRixid@acoaHd bASRTE: & N #1Ubir§abE NheOtbmpteguon! S | cakded
of gas fromth cq&ehrrpreSQ n chapber to the |1r_}tl.er'3gl_é)ar_ts Qf1 H1e crankshaft
and from t her e9% SR athsy Bandy the Ruesencr Of the lubricating oil flow

carries out two favourable functions which are fundamental to the
compressor functioning:- -
- The first énd the most obvious. one is the lubrication of
the mbvable parts involved.
- =~ The second one is the sealing of all.élearences between the
‘movable parts thﬁs avoidingfthe directﬁleakagé-of_gas from the
interior of the cylinder to the interior of the shell. Such
leakage if it occurs, can be even more prejudicial to the
compressor, in terms of capacity drop, than the gas over-heating by
the oil. : _
This'property_of the oil to'seal gaps between the movable ;;)'
parts, affects both the cylinder internal leakages (from the

- COmpressor chambetr to thé.suction chamber at low pressure), and the
leakages from the compression chamber to the interior side of the
shell. _

In the specific case of the oil which penetrates radially

into the cylinder through the rolliﬁglpiSton.end faces, the’

- lubricating oil prevents lgakage of gas:from.the compression
chamber to the internal parts of the crankshaft and from there to
the interior of the shell. - - '

h A

Therefore, the amount of o0il which gets into the cylinder
must be controlled at an optimum level i.e., at a minimum level in

-2 -
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Therefore, the anount of oil which gets into the cylsknaér nlist-be S
controlled at ;an-optinmumlevel i.e., at a mninmumlevel in -2- order to
al l ow gas | eakages to be sealed and, at the same tine, result in mninal
gas hegting in the interior of the cylinder. A well-known way to control

t he ambunt of oil that penetrates into the cylnder, via the gaps of the the
rolling piston end faces, i-s to reduce such gaps up to a mninmm |l evel at

whi ch the | osses (dyg 4 %{io‘“wt b8L RGIIGEN b "B KRLd4End) %ﬁoeh@@qmafma and

the bearing cover aces 0 not reac etely cancel the
gai ns produced byesult finowinisglgasoheatinguih thei trtgaper q§e§h¢ ylinder.

possi bility of reduci ngubie Knekh ivag %%oaarﬁmihea&n%uaﬁ Gt BaY ﬁlﬁtgﬁéne%ﬂates
advant ageous reduction of the anmount of | ubrj wWhi ch D8 ?e}%{ tes
n

i nto the cyli ndednte HheopYIRdREd i fhe 9PE R Gf gf Pt FCt%re
conpressor, W ll igl ¥&\redube suchegdpsr up ctot hall:.n&humfﬂ.emeﬂllat lrhicle ahbelbssgsj ust

the redust  on of e o1l L] ot BERAHSEOL B G Bleidy! Bhd FhchP3ASAS 2

result of reducti ect of the present
i nvention provi déearing @oyer cﬂabemglOpnst aoratieramchia V@éﬁ'pr’@s somplgitetin cancel

presents a | ubri gLl &gmgl %fédu@éﬁtﬁ} wﬁ ﬂ%efédﬁ'i:t? n ttﬁ?o&_}ﬂ SB{e 'gap

consi derably reduced™in r utions, hout rovoglng

any consi derabl e i ncr f@seitg thFlEQﬁséhlhé:ﬂv@EﬁeﬂHﬁl%ﬁB?e@al&i‘nm €Part s,

nore speci ficall )@ab@tﬂ!egnwéﬁhﬁtof gt iaA0adantagecsdréacesomrd the ahoant of
covers .and, bet e .rol

canmshaft. The in F%‘?ﬁflﬁgo%ldggP%’Stﬁg%%ggﬁt g&%gc@g%%:"fﬂg‘%r B{L g%%%(ﬁ%d

pressure, conpri s_;ang, arheenm iof alexigy ¢ffiriéemcysobnihe ednnn?-saom wyhdl always,
| nt gl pressur gt BffediBE é@%ﬁaer@ﬁyr u28 B 2eEHBY BY Sffst ﬁf&%&ﬁ@lﬁbn of

bl ock which is hoUs&d 1nsI de t aving an I nt I nd r|ca
chanber; a crankdibef eih{lpwg b&ﬁa@sﬁzéiﬁt!i@aﬁe\?t riptiop rleﬁﬁsnésp? Fesultwifch i s

assenbl ed ar ound feifcOirmeDE rite B&Id gaps Oof the crankshaft, in order to

rotate inside the cylindrical carrbi) . .
Thus, it is an object of the present invention provide a-

rotary rolling piston hermetic compressor which presents a
lubricating oil flow to the interior of the cylinder, considerably
.reduced in relation to the known solutions, without provoking any
considerable increase of friction between the compressor movable
parts, more specifically between the rolling piston end faces and
the bearing covers and, between the rolling piston and the eccentic
portion of the camshaft.
The invention provides a hermetic compressor having a back
va pressure, comprising a hermetic shell that is submitted to a higher
internal pressure then the back pressure of the compressor, a
cylinder block which is housed inside the shell, having an internal
cylindrical chamber; a crankshaft having an eccentic portion; a
rolling piston which is assembled around the eccentric portion of
the crankshaft, in order to rotate inside the cylindrical camber;
end walls that close the opposite axial ends of the cylindrical
chamber, said chamber being internally divided by the rolling
) piston into a suction chamber, whose internal pressure is
e substantially lower than the internal pressure of the shell, and
into a compression chamber, presenting an internal pressure that is
substantially lower than the internal pressure of the shell during



* fend wal |'s that close the opposite axial ends of the cyllndrlcal Chanber

sai d chanber being internally divided by.the rolling piston into. a suction.

chanber, whose internal pressure is substantlally | ower than the intergpa

pressure of the shell, and into a conpression chamber, presenting an ‘-

. internal pressure that is substantially |ower than the i nternal pressure of
«the shell during -3- nost of the conpression cycle; and an axial gap for

the passage QJoslth'tﬁérﬁon&h‘és@ﬁfnv‘@?&émaﬁ@‘imv"ﬁkialobaﬁhf‘orclfhé %Sﬁagé cﬁehaﬂber

and the opposite face of the rolling, piston, characterjzed

cr ankshaf t pr@?ﬁh?aé‘taﬁljerﬂ?t’(‘%e‘} R8 E‘}q Wﬁél%r"ﬂoltbﬁ KCYIipdrisad B@%rdé?‘l ned by

the ecgent (r]I I Gcfhlaowpdslte Lﬁﬁ:eaéf adgaeefangzablpiﬁtohhecmhcf@k&rzeahﬂfr&gh bt €Y ﬁcgnt
to said end of _t Fankshaft ei ich is.attached :
to the adj acéﬁf"mgI tOPreSeRtE AR ﬁﬁgg“b E}% q\kﬂé‘?’éfg%aﬂtﬁ'e %V‘gp%‘é‘} P818%i al end,

wal | of the awfnnett |bwathezleanmtr1|cspmiﬂfmnedtl‘@1amd anéd wdllaobetdrei ng which i%

fastened 10 Gfsfudd Rilfind). Safdebhy &f/8af8dae sl BRaAKLFO, blgnf oL | OV 10 |

di nensi onal r atlon
i s the exterfgfined ¥t @rplate whichsis pttpehed Aal the agdacent: éa@ﬁatOft kke r adi al

path of the |d¥1&h&é&“bl@¢ﬂ hhéﬁé&htﬁé" paéi?é aﬂ@&ﬁ ‘en@N@aX10bki fi5k pi ston is
built in order .to rese£bqﬁgn ex tgeg ternal di gmet er rel ation of about

1.63 up to afgdindtisal 8Eri% &rP itete £le 3 Peaniag which 1Hath of
t he | ubri cat ifagtendd ftbottd kybirglert broakp o)) ttheaxodlingapmiston hdvdngothd ng

pi ston and toﬁ'ggég‘?mtfg%f%gstﬂg??l %Pgagpc;mresm on chanbers, sufficient to

reduce by at oW 1 TVar d t he dlscharge and suction

-+ chambers without increasing, in a corresponding way, the friction |osseg

bet ween the movable parts. Fergfn geuabi en that nmodels the gpdial flow o
oi | through the rol I'i ng pi ston facgs “(viscous fI ow-between parallel discs) -
it

where RR is the external diameter and Rr is the internal diameter

to set the radial path of the lubricant oil through said axial

gaps.

‘The rolling piston is built in order to present an
external/internal diameter relation of about 1.63 up to about 2.22
in order to cause an increase in the radial path of the lubricating
0il flow through the opposité axial gaps of the rolling piston and
towards the suction and compression chambers, sufficient to reduce . B
by at least 10% the oil flow inward the discharge and suction 'Q_j
chambers without increasing, in a corresponding way. the friction
losses between the movable parts.

For an equation that models the radial flow of oil through
the rolling piston faces (viscous flow between parallel discs) it
can be noted that the flow is controlled by the gap (SR) and by
thickness of the rolling piston wall or, more precisely, by the
relation:

‘5..

In ¢ ext
¢ int



can be roted that the flowis controlled by the gap (6R) .and by t'hi ckhess
of the rolling-pi:stiod wall or, nore precisely, by the relation: [err] -4-

The behavi or of such function can be observed in the graph of fig. 3. The

rol li ndypi ston dinensions found in known conpressors present an external

di anetér ([err] ext.)/internal diameter ([err] int.) relation between 1.40
and 1.55, defining rolling pistons of thin walls. The invention provides a
rolling piston having a thick wall which have a [err] ext./int. relation

[err] 1.63, approximately. It can be noticed by the graph of fig. 3 that,

bel ow about the val ue of Fhke behewior/ pfitsuch furgIiohecan bpeohserved i@ tke giraph of
inty is quite accent ed, opd g TEVA n i

reaches 1.6. It shou 'bg‘r?qn%ng%?ggﬁgé%?r%h&eﬁ%gﬁg%ogﬁaﬁ i’inhgn@ﬁ!r S:ghf %?ors
reprsents the oil f|BUPSeHhatt eERernalt diamgtess (4 g8t cldinfaEral §iameter (¢ int.)
proportional Iy refl egdaibn BdtRe@INEESE@ 1055, QefhiitRy 861 Angepitons of thin
explained, i.e., the higher the function [err] ([err] ext./[err] int.), the
greater the oil flow?ard the worse is the volunmetric and energetic

ef ficiency of the conpres%be . invémioaf pravides a solijmyg pdstornt haming @ethick wall

t he penetration of Oizlltnir_itﬂﬂ@\'}éj ther:yl ipder. gg&&e,rf%ceggé%x%a{eq t 10%
with a di mensioning of the roll I ng ﬁ(stdh di areters in‘a to get ‘a
relation ([err] ext./[errfti¢an be nindieed bysthe graphpfafia- t% thak. (bgAge about

colrm:)_nly usedtt?[e r othd mtm@ésafo élm%vgnﬁi.i mem_%ptrtald é%p?[éfrcutr?egﬁi-la cIEextt./cb

rel ation ext./[err]l_jnt. [err : appy oxi mat.el y. is a i portant
Lo mention that. i oty 45 SR BrEegRuata BTt nH s Tter SEasaT by AEERE Ry saia
f__easg‘-i ble in the produghieomeaeh®sessies normal |y used for rotary rolling

pi st conpressors and ye&t-éﬂyﬁig be remembered that the behaviour of the curve that

reprsents the oil flow toward the interior of the cylinder is

proportionally reflected in the compressor performance as already
explained, i.e., the higher the function Ln-* (¢ ext./¢ int.}, the
greater the oil flow, and the worse is the volumetric and energetic



is no inpedi nent or disadvantage in terms of sthe*conpr&ssor ﬁeTﬁornance
when using such relations. The only di sadvantage that one coul d- quot e woul d
be the increase of friction |osses between the piston faces and the 7 .
cylindrical chanber end walls due to the increase of the contact surfagﬁ
Howeverj the increase of the friction | osses does not effectively occuf
because with the increase of the contact surface it tends to have a
reduction u C o] sto % mhlch
conpensat gg‘j‘lt‘{%ggf’gr& L@é C%Qépeésé%ch I’%ggf%e’fyp 1% ?#ortggnf\q{&hg&%r Ger of
magni t udetbat the spensrationeos il inwarfiathe mliwgesam@&seeﬂﬂgydtble heated -
oil - Ther gt Ofddet SURNwOR S A%iS1BRIMCHE Ol JoPIRAY: stbICE arRiBro iy | OLPET -
I rect consequ e co " ;

favourable in ences interns o ressor energetic
per f or man@e"@h&R Q??eag¥%]é‘tté9n & gxF ot bRt vledhothd1pbd) 88 emparefitoand q
i nternal dh@rfanhge Scomnbiliy @Bed N aheerbldihg pictoh eingtdimenticned, in S used. - *

ntor nal - Breore 96t B FelsEof B o, SR %6 bR MRl (T S on 1o

al so. redusktsh imbertsny tceahentnm tthat idipoetenst rélmdonfoivils6dmp teag bet ween
Lhe PiStope&A 302 SUEAGSEcERH sbleeca heCoRdiktion pHoudlsby, When t he

di anet er ntric gortlon Isre dlaneter of the
edge of t ﬁ@rﬂﬁlﬂﬁruﬁaf?r Fatewy $9lbing piislkard camRy, eSEarRe qad ieto nthexe

circunst ansafp ifyeinphe crURiSEVahbsheC 3R Ram8l bfTithat &shprassing a support or

axi al bearin ﬁﬁnsee f gtgres ofgﬂpcéef% ntial configurations). This solution

reduces tREFFIPERFOHFRDIEILY| uE$ 35 0% i ng. [err] - Wth the

reducti on of t The eadgndisadvantayet ematabﬂetdmldo:pmeqwmﬂﬁ bedhet i on of theu

cont act s%é %geb&t %Eg?-togbigéé%gnﬁé QE %stfg&_ % Ston angul ar
on. ¥ era

vel ocity TS OowWn econes sna consi y reduces one

of the conrptiasisieals chamher apdredhs due; é@l“éﬁ fucesase ofhghejapntaetfriction

| oss betWsg@fFace. However, the increase of the. friction losses does not
effectively occur because with the increase of the contact surface
it tends to have a reduction of the angular velocity of the piston
over its own axle which compensates the loss. Besides, such loss
. by friction 1s of the order of magnitude at least one time smaller
than the losses caused by the heated oil.. Therefore, such loss
could be neglected anyway.

There are still other favourable indirect consequences in
terms of the compressor energetic performance when the greater
relation between the piston external and internal diameters,
through the reduction of the internal one, is used. Said. - W
advantages are the following: _ ' '

- With the reduction of the piston internal diameter,
obviously the diameter of the shaft eccentric portion is also
reduced, thereby reducing the important loss of viscous drag
between the piston cdntact surfaces and the eccentric shaft.

- Usually, when the diameter of the shaft eccentric portion
is reduced, the diameter of the'edge of the minor shaft can also be
reduced and, depending on the cirtumstances, even the sub-bearing
can be eliminated, adding a support or axial bearing (see figures
of preferential configurations). - This solution reduces the
friction losses in such a bearing.

G.



the top of the vane and the piston external dianeters Fheretofe, itci's
possible to cgonclude that it is nore advantageous to increase the relation
between_ the roller diameters by nmeans of a decrease of the internal

di ameties t han through an increase of the external one. In the acconpanying
draw rTgs Figure 1A represents a partial |ongitudinal sectional view of a
lr:ot ary rlcél | ing piston conpressor of the type used in the present invention;
I gure represents a S ﬁ}é&g | B- B of
i gure 1A, Figure 2 rep‘?{etglef'l é%hg?gi%h qu%ﬂ t?f??é.g:}n%‘%r;rgléésﬂ&?e
produced in ter nsongequent reduction aﬁg:he @ﬁnt@ﬁt stmfaqze@eﬁwe%ﬁhemw‘ér@

Fllustrates a repr@sa@t gidroR, HRPPiSon! BeildRCHd108i 8 onl kts ARbhashdfitow
through the rolling piston faces the ¢ ‘qucamess of the plft n angul ar

wal'l ; Figure 4A Pe¢qres spaddexr, shigh qongi TGRS (PRR; © | GYPIESEY S
selt:I _of t he ltorl Or m@étl ,m’lﬁmgwne ﬂa(;ﬁdthbxuSlIosEée,s thatiide the ewiotidrhdoss deksdef t
rolfling piston s ui lt cordin sone .fea venti on;
Figure 4C represg‘fﬂ?g op of Hhea¥aRA gwﬁch t?llesﬁpfl %’we%ﬁgfbut%ngﬁpust rating said
set according to anot Beerefomé;j gilr asipassible o ¢¢nﬂént1¢ diratall i BeKe: 5
represents an enbaggRdouhR G 1R26hsO trbl 13t Lo ioekelil thd Gothen dlisneasar

I.nside the bearing an e cy Ilnder Accordi ng | ure 1A and 1B,
the preferred cohﬁr@j’@érOf ﬁcfiﬁ%r@;asa %@F ipterpak éﬁP‘PR}%ruEg

di scharge 3 tubegpcaiideOt'IBE extethaNd@e, bl ock 4 in the int er| or of whi ch a
cylindrical chanber hqQuses a rolli nfg'mpl ston 5 which is nounted on a

crankshaft 6 driven byRaH%PSEPTRADYIRY Grawdi¥Sised by a stator 7 and a rotor
8. This conpressor i sm&ui‘u dh represemis prpmtiakt langtibediziadl sectionadhiview of

Iént Lsor an inl et d of rc;lrﬁng El%ltgﬁ %mi:i’?é'so% 6? tﬂx@et% used in the present
5 invention;
Figure 1B represents a cross-sectional view taken according

to line B-B of figure 1A;
Figure 2 represents a diagram of the compression pressure
produced in terms of the rotation angle of the rolling piston;
Figure 3 illustrates a representative graph of the function
of oil radial flow through the rolling piston faces X the thickness
of the piston angular wall; _
Figure 4A illustrates a side view of the crankshaft rolling
piston set of the prior art;
Eigure 4B illustrates a side view of the crankshaft rolling
U piston set built according to some features of the invention;
Figure 4C represents a similar view to the figure 4B but
illustrating said set according to another configuration of the
- invention; and
Figure 5 represents an enlarged view of part of the set of
figure 4C when disposed inside the bearing and the cylinder block.
According to figures 1A and 1B, the preferred compressor
‘ includes a shell 1, fastening suction 2 and discharge 3 tubes, and
houses a cylinder block 4 in the interior of which a cylindrical
chamber houses a rolling piston 5 which is mounted on a crankshaft
6 driven by an electric motor composed by a stator 7 and a rotor 8.
This compressor is of high internal pressure in the shell, to which

.



. The crankshaft 6 is supported on a main bearisag -fO éﬁd *a sub *beari ng 20,
each having a plate or flange 10a and 20a fixed agai nst one,of the axi al

end faces of the cylinder block 4, in such a way as to define the o
cylindrical chanber walls in the interior of which the rolling piston ﬁgls
di splaced. In the illustrated exanple, a discharge nmuffler chanber 13 i's
provided next to the sub bearing 20 external face to receive the conpressed
gas insi i ndek. .4 t t he cylinder bl ock
wal | 4 |g"ﬁj\lé:tgggmg%}l ge%c%n%:b%suc{ gg}H ﬂlkb:e gr%é\zl gé!géq‘/\nth a di scharge -
orifice 22 wi tThe crankshptt fedg mpnt%oanamnl beaniag i endta sybi nst, which

| s seat ecbearkﬁem " 85 WabMRy &3?1‘-&@ 5t §193be 19al i Qbécﬁlust ; 5&&5&{” | "

chamber 30. St1ll "accordin basi ¢ contruction In figures

1A and 1[9ne fg % ﬁxi?ela%%aﬁ%t%f 1he Gy ipder ibdaek Wirt Hr SUFRRP MB¥channel 11

Wi th its dgterdefingnthd eybimaescaln chigbdrubal Latinnghediiht&Yiost 6F aMiah the
bott om of_.t he glhell uperior end opened to an oil punp or -
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the crankshaft 6 and in f1u1d communlcatlon with longitudinal
superficial grooves’ 14 ‘provided along the cranshaft ‘6, in order to
conduct the lubricating oil to the bearlng and to the end axial
gaps of the rolling piston 5.
As illustrated in figure 1B, the cylindér block 14 presents
- windows 4a for internal pressure balance in the shell and for
lubricating oil passage and also, a slot in which a sliding vane 9 i‘)
is incased which, together with the external cylindrical face of
the rolling piston 5, divides the cylindrical chamber into a
suction chamber and a discharge chamber, being the first one fed
through a channel 4b made on the cylinder block and maintained in
communication with the internal end of the suction tube 2.
Figure 4A illustrates a conventional'constfuCtion'of a
crankshaft 6 including an eccentric portion 6a, of the rolling
. piston 5 drive and, an end portion 6b for journalling inside the
- sub bearing 20; usually both these crankshaft portions have_thé
same diameter as the rest of the crankshaft body. In this prior
art, which corresponds to the arrangement illustrated in figure 1B,



the rolling piston 5 presents an annul ar wall thickmess’that feads-fd &
relation of [err] ext./[err] int. < 1.60, nmaking the oil radial path,
represented by the arrows in figure 1B, short enough to allow a prejudici al
amount; of lubricating oil to penetrate inside the cylinder. Figure 4B

i || ustrTates a crankshaft 60 with its eccentric portion 60a driving a
rolling piston 50 with annul ar wall thickness according to the relation
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diametrical reductions of the crankshaft 60 portions 60a and 60b
are mentioned in the initial part of the pfesent disclosure.

Figure 4C illustrates a preferred construction for the
crankshaft 600, which as a result of the large thickness of the
rolling piston wall 500, presents an eccentric portion 600a of the
very reduced diameter, the end portion being also completely
eliminated and, consequently, the sub bearing 20 as well. In this
case, the corresponding axial end wall of the cylinder chamber can

{ be defined by a simple'closing plate fastened to the adjacent face
of the cylindrical block.

In the case of the constructive solution illustrated in
figure 4C, an axial stop 601 in the shape of an annular flange
incorpofated to the crankshaft 600 body is provided; it is placed
next to its eccentric portion 600a in a way to be housed in a
respective recess 10b made on the end face of the main bearing 10

! plate 10a, in order to limit the craﬁkshaft 600 axial displacement
towards the motor; caused by its rotor magnetic strength actuating
upon said shaft. The recess 10b -works as axial bearing to the stop
601, allowing due to its deepness, a big gap to be formed between
the axial stop 601 and the adjacent end wall of the rolling piston.
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661,‘allomdng due to its deepness, a big gap ta.be forned. et weert*t he axi a
stop 601 and the adjacent end wall of the rolling piston. -~ CGLAIM 1.
Hermeti ¢ conpressor having a back pressure, conprising a hermetic shell
that is submtted to a higher internal pressure than the back pressure;df

the conpressor; a-cylinder block which is housed inside the shell, havi ng
an internal cyes I cal chamber; a crankshaft having an eccentric portion a
rolling piston his assenbled around the eccentric portion of the

crankshaft, in order to rotate inside the cylindrical chanber end walls
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passage of lubrlcant Oll between an end wall of
the cylindrical chamber and the opp051te face of the rolllng
piston, characterized in that the crankshaft (600) presents an end
to the cylmder block ( 4) the end bemg defmed by the eccentric
"portion (600a), the axial end wall of the cyllndr1ca1 chamber,.
adjacent to ‘said end of the crankshaft (600), belng deflned by a
plate which is attached to the adjacent face of the cyllnder block
(4), whereas the opp051te axial end wall of the cylindrical chamber
is defined by a plate (10a) of a bearlng (10) whlch is fastened to

the cylinder block (4), the rolllng p1ston hav1ng the following: ,
dimensional relation: Y

153 < 2.22 (1
Rr '

where RR iS'the'eXternal diameter and Rr is the internal diameter

to set the radlal path of the lubrlcant oil through sa1d axial {
gaps. o
2. Hermetlc compressor, accordlng to cla1m 1, whereln the

crankshaft (600) mcorporates, next to its eccentric portion
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(600a), a peripheral annul ar flange (601) mhlch S housed in aereceés (lob)
provided on the end face of ‘the plate (10a) of the bearing (10). 3. A
hermetic conpressor conprising a rotary rolling piston of annular section
encloslng and rotatable around an eccentric portion of a crankshaft; the

pi st or™and eccentric portion being held within a cylindrical chamber of a
cylinder block; the piston and an external Iy abutting sliding vane

cooperating to S rate the.c rlca nber 0. ti.on_and .di hargé
regions; the cyl |¢‘)@PP a2 Eﬁﬁﬂ%‘g if%?il t(l"@%) gﬁ%’ lé?urag[%gd xﬂ‘;’om a
nei ghbour| ng- annmemessn(dot:aqa'owﬁdem@nptm end bface g:é;thehplaj:gh(Wa)chfmhe

operatlon Iubrlcxgééglll(lpgloms the piston having a ratio of its external

to“i s internal diame at least 1.63, the crankshaft conprising a body
portion which is rotatably nounted in a bearing, the bearing conprising a

pl ate which facessthe piygrpstaANdokteaEsh deﬂp@fslh €a WokBkF hallimAssSton 4f

A hernetic conpressor accordln%ato claim3, i ch thg crankshaft further
conpri ses an annARULAY HRGEICR] E\E?ﬁmpoaxl%@ Fr?r(?“ﬁ r30 GRCEREREC (RPEFLCR o
a recess for the é# angearikghéfre pl ate of the bearing to limt axial novenent

Qf the crankshaft. the piston and eccentric portion being held within a

cylindrical chamber of a cylinder block;

the piston and an externally abutting sliding vane
cooperating to separate the cylindrical chamber into suction and
discharge regions;

L the cylindrical chamber having at least one end separated
from a neighbouring annular end-face of the piston by é gap through
which in operation lubricating oil flows, the piston having a ratio
of its external to is internal diameter of at least 1.63, the
crankshaft comprising a body portion which is rotatably mounted in
a bearing, the bearing comprising a plate which faces the piston
and through which the crankshaft passes.

4., A hermetic comp}essor according to claim 3, in which the
crankshaft further comprises an annular flange adjacent to the
eccentric ﬁortion, and there is a recess for the flange in the
plate of the bearing to limit axial movement of the crankshaft.
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