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THE PI STON OF A RECI PROCATI NG HERMETI C COMPRESSOR Fi el d of the Inweaition

The present invention refers ? a nmountin 5 arrangenent for th
pi ston of a reciprocating hermwwmmwmm essor of t%e type usgd in small ©
refrigerat i@ 036 ances and, mot®Pparticularly, to a mo®CTBERY2/00103

arrangenment for the pin that articulates the connecting rod in the pair of
opposite radial holes 10 nedianly provided in the, piston. Background of

the Invention In the reciprocati nmwmm MIMWOWW essors operated by a
pi ston and nornally used in snall m on systens or appliances, the
conpression of the 15 refrigerant gasadonobt ai ned by the reciprocating
novenent of the piston inside a cylinder, between the displacenment limts

determined by the drivin nmechani sm known _as the | L and the -
hi gher dead BKIRTING @Wﬁé@nﬂ%ﬁ&ﬁ?@ﬁdPFag\gﬁgﬁggggsgﬁt@#te end
cl osed by a- vwmrmETRicateMpPRR$satefi nes one of the ends of a conpression

chanber, whi crl,i%tl_lae%fegge Isvaefifpd by the piston top. In order that the
novenent of t _ re— cylinder occurs in an_adequate nanner,
it is necessarhe Zresen crventdong giefierga FeRariddy 4R Pi E‘Pﬂﬂtb’flgsrral | er
dianeter ard tha-agigemeder £6f the geisthranes e rediprogatiagopermetbm of the

compr eS| Skl E0ukE, Wl bt il chratd hootbscasatish
appliances and, more particularly, to a mounting
arrangement for the pin that articulates the
connecting rod in the pair of opposite radial holes
10 medianly provided in the piston.
Background of the Invention
In the reciprocating hermetic compressors operated by
a piston and normally used in small refrigeration
systems or appliances, the compression of the
15 refrigerant gas is obtained by the reciprocating
movement of the piston inside a cylinder, between the
displacement limits determined Dby the driving
mechanism known as the lower dead point and the higher
dead point. The cylinder has an open end, and an
20 opposite end closed by a valve plate that defines one {
of the ends of a compression chamber, which other end
is defined by the piston top.
In order -that the movement of the piston inside the
cylinder occurs in an adequate manner, it is necessary
25 to provide a radial gap between the piston of smaller
diameter and the cylinder of larger diameter.
During the operation'df the compressor, said radial
gap is partially filled with lubricant oil, bearing
the pistén- hﬁdf‘preﬁentiné wear between the movable
30 parts. This bearing 1leads to a dissipation of
mechanical energy, in order to overcome the viscous
friction produced by the oil and by the movement of
the piston.
When the piston is displaced from the lower dead point
35 to the higher dead point, the refrigerant gas is




30 parts. This bearing |eads to a dissipation of nechanical energy, in
order to overcone the viscous friction produced by the oil and by the
novenent of the piston. Wien the piston is displaced fromthe | ower dead
point 35 to the higher dead point, the refrigerant gas is WO 03/010446
PCTBR0O2/ 001W0 0g/6rdpd6essed i n t he conpression chanber, i ncr S4FVBRP2/09143
pressure in relation to the pressure of ;the gas existing inside the shel
of . the conpressor, and .causing a pressure differential that tends to o
produce 5 Ieakage inside the shell, through the radial gap, of part of the
refrigerant gas being conpressed in the conpression chanber. This
phenonmenon characterizes a volunetric | oss and reduces the refrigeration
capacity of the conpressor, since the | eakage causes a 10 conpression
operation to be perforned on a certain | an i t r.efri ger ant gas that is
directed to tHOMBLESIES o ttHhe FRIATesH; &lre&ﬂqfegéaﬂgeé Phe
energetic efflp‘rﬁma:e)f inherebapi®ssdio Hhxe bpaesagref o¢fhe thiest gas as wel |

3 e | cakage, plor ki L 15e080PT GRSC LAY 2k TURS! | Qsipreldly Obnbhe

di aneters and Ten e cy nder and pi_ston, he di st nce traveled
by the piston, C%#SJtl?Sa 3 PERIVHE differensdalnthati \'Fﬁﬁ'&ssﬁ'gf o

geonetry ofg thEeal@H ¢ Ngeidecties)i sielDf theotglpethé refiayegapt gas 20

used, of the t e_of ric n o] n i ons of
t he conpressor {)Fegéuﬁ? I%?cf*%&%%@?a%r es éf‘nl% 98&'@%%% ggngg%t ed to
t he driving nec¢mpweﬁﬁ10nM¢hﬂmQﬁ§mﬁEW#? @bﬁﬁPWQEQHaC@GEHEEFFh§e$06 by

means 25 of a,p]indtaMidq P ARGt @eBEEs! @ﬂgeﬂeﬁﬁﬁgéﬁtaidrﬁd:apacatyalr of

di ametrically opposjte radial holes rOV|de | iog of the
pi ston. The as$ anb of “OIRESPFA 1 0 gﬁ% ?ad %Qﬁa t%gug?gto% i s made,

so that titesecomoreppiosi t eperdft o t@prb%e@ﬁrﬁormd on a dertain
quantity of refrigerant gas that is directed to the

ingide of the shell. This loss directly reduces the
energetic efficiency of the compressor.
The bearing of the piston, as well as the leakage of
15 the compressed gas are functions mainly of the
diameters and lengths of the cylinder and piston, of
the distance traveled by the piston, of the rotational
speed of the driving shaft, of the geometxy of the
driving mechanism, of the type of refrigerant gas
20 used, of the type of Ilubricant oil, and of_ ;he
operational conditions of the compressor (pressures
and temperatures).
The piston is connected to the driving mechanism,
which generally comprises a connecting rod, by means
25 of a pin having opposite ends lodged and retained in a
pair of diametrically opposite radial holes provided
in the median region of the piston. The assembly of
the pin to the radial holes of the piston is made, so
:that these two opposite reglons represent a1
30 restriction te the flow of refrigerant gas that leaks
by the radial gap existing between the cylinder and a
piston top bearing surface, which is defined between
the piston top and a transversal plane containing the
pin axis, said restriction being smaller than the
35 restriction to said flow of refrigerant gas imposed by




30 restriction to the flow of refrigerant gas that | eaks by the radial gap
exi sting between the cylinder and.a piston top bearing surface, which is
defined between the piston top and a transversal plane containing the pin
axis, said restriction being smaller than the 35 restriction to said flow
of refriger %R 03HIUS 1posed by WO 03/010446 PCTBR02/ 00103 3FPEHBRPAMNOI gap
exi sting between the cylinder and the @ ston bottom bearing surface
defi.ned between the bottom of.the piston and said transversal plane. Thus,
in the known assenblies, the refrigerant gas 5 tends to |eak by the radi al
gap fromthe top of the piston to the inside thereof, through nedi an
radial holes of the piston. Thus, only the piston top bearing surface has
al so the function of restricting the |eakage of gas through the radi al

gap, mainly dughR0-18;LieqGMRLARRIAN BUELBenStRE® A ihBBrSURK! RReCYCl e the:
reverse | eakage that may getur can |gn0re3, esi des ei ng consi dered
positive in tecPHBEOR \RAWLAS r PEATeNG; P EHAFDf defdrnednpPeltei™ Hifever, the

pi ston bott onpbeedm NGF thd istothianld Baidetrassvdmialeenanke 15 bottom of
the piston and._ihe pi, i t av. s LGl ction
agai nst the Iegég e olPi ?@?rw&gﬁ’g‘n?é%%es@%igasgs %épcﬁ%agggéﬁfgagggn by
viscous fr5cttendsThe Rieghk & ithersddidngaRsE¥annbhe sAreRfethsl 20
circunferenti abipge68Sto nHdeifipdi@nthegesdn ehrbligh medlian; dadiafi ch the

radi al holes afe,provided for . nounting the pi epar at i t he .ahove
menti oned top {"8?1%5 b%#t@f‘ﬁ ATy %ﬁl‘ﬁgc QEYTEES é%???r?ctl‘e&?.sbeggé to
reduce the powenrflacei pmsed almot hehbeafunretisin t lod 28eptxiomingy theut

i ncreasing the)Legkage el ghgl HIRh@R! tndaSdit aih@apAadingliligh duriinge the
axi al extension o t he piston tgf beari ng surface |s,na|ntahne% at a
mi ni num valt®e tR&t CPE‘PF%%EIW%dCY S SRS It FHF T HGLE 65 to the

fl ow of refrigeeaatsgatedkagrigthathenay occur can be ignored, besides
being considered positive in terms of volumetric
efficiency of the compressor. However, the piston
bottom bearing surface, which is defined between the
15 bottom of the piston and the pin, and which does not
have a restrictive function against the leakage of
refrigerant gas, leads to power dissipation by viscous
friction.
‘The high efficiency compressors have an external
20 - circumferential recess in thé median region of the
piston; in which the radial holes are ‘provided for
mounting the pin, separating the above mentioned top
and bottom bearing surfaces. This artifice is used to
reduce the power dissipated in the bearing of the
25 piston, without increasing the leakage of refrigerant
Igas by the radial gap, since the axial extension of
the piston top bearing surface is maintained at a
minimum value that is required to assure a determined
" restriction to the flow of réfrigéraﬁt'gas through the
30 radial gap in this region. The piston bottom bearing
surface is maintained to guide the piston, producing
viscous friction and having no positive effect
considered relevant to restrict the leakage of
refrigerant gas.
35 Object of the Invention



30 radial gap in this region. The piston bottom bearing surface is

mai ntai ned to guide the piston, producing viscous friction and having no
positive effect considered relevant to restrict the | eakage of

refrigerant gas. 35 Cbject of the Invention WO 03/010446 4 PCTBR02/ 00103
The obj ect VO @HE4HE esent invention is to provide a nountRGTPRZHAYenent
of the type considered herein, which presents a snaller overall bearing
surface, in order to.reduce the power (ﬁ ssipation in the piston, 5 wthout
causi ng any decrease in the capacity of restricting the | eakage of
refrigerant gas by the radial gap defined between the piston and the
cylinder. Summary of the Invention 10 The above object is achieved by
providing a nounting arrangenent for the piston of a reciprocating
hermetic conpressor ,of the type conprising a cylinder, inside, which is -
defined a corrp?}é%sPBB\eEEaﬁlgert%‘earRF e&tst’d%’e“&rl%‘i d€d 57 (RIS r20f radi al
hol es, each | ogdgurmgimgdatrangénemnt ngfortheentypéd eopsideted wheedins coupl ed
a driving mec | c i p t LSt op,i nside
the eyl i nder . SAro npEeRbiCs A BREII8E bOEAE DERELR, | BepeRte) Pl TN

pi ston presentPFET ofo &8EHCH thRe POWEES ddFBiPRt PR vER s BRepPARECRoNt ai ni ng
20 the axi s5 of witigowt N, catsIRAr iang Sdetseaseni i aithieng capacadiyal ofjap with

the cylinder. Accordin o] e 4 | 0 t adi ho npl etely
sealed in rel af?%%r%%tﬁée rt%llgi a*_@é’]g%é opf t%%f%l?a%rri%_r%‘é: s%%?a%&g,tgg t hat
both radi al gapaddsl opgemt e#eﬁégeghebe'é‘r‘i%lelas Bhe uneiFERR of aRdhej Fhe

respective axi@g{1gx¥d&nsions, as nmeans for restraining the |eakage of

(r:ﬁ;%gre-rant ga u%gg/_\y/aréjé ythaenqnlvré\pl/%rigky in relation to the conpression

10 The above object is achieved by providing a mounting
arrangement for the piston of a reciprocating hermetic
compressor of the type comprising a cylinder, inside
which is defined a compression chamber; and a piston
provided with a pair of radial holes, each lodging and

15 retaining one end of a pin, to which is coupled a
driving mechanism of the compressor to reciprocate the
piston inside the cylinder, varying the volume of the
compression chamber, with the piston presenting, on
each of the sides of a transversal plane containing

20 the axis of the pin, a bearing surface maintaining a
radial gap with the cylinder. o
According to the invention, the radial holes are
completely sealed in relation to the radial gaps of
the bearing surfaces, so that both radial gaps

25 operate, together and as a function of their
respective axial extensions, as means for restraining
the leakage of refrigerant gas outwardly and inwardly
in relation to the compression chamber.

The constructive - conception proposed hérein provides

30 the complete sealing of the joint between the ends of
the pin and the piston, that is, the complete sealing
of the two radial holes of the piston, in order to
eliminate the leakage of refrigerant gas through said
radial holes and to allow the radial gap, between the

35 piston bottom bearing surface and the cylinder, to



The constructive -conception proposed herein provides 30 the conplete
sealing of the joint between the ends of the pin and the piston, that is,
the conplete sealing of the two radial holes of the piston, in order to
elimnate the | eakage of refrigerant gas through said radial holes and to
al l ow the r 3Q&¥018p  bet ween the 35 pi ston bottom beari ndETERFEYOBNd t he
cylinder, to WO 03/010446 PCTBR02/00103 ¢5 operate also as a neans for
restraining the | eakage of refrigerant gas through said gap. The proposed
technical solution allows using a snmaller axial extension for the bearing
surface, which can 5 reduce the total length of the piston, or reduce the
axi al extension of the piston top bearing surface, in case the piston is
provided with an external circunferential recess in its nedian region.

Reduction of the total,  axial extensiqgn_of the piston.beari 10 _surface
reduces the ar 8REBRTS 3L¥U2T 14 MISGR gﬂﬁ,reﬁﬁﬁﬁiﬁﬁﬁ§&ﬁ§?,iFHEQESMEE
di ssi pati on i nrefieipesamn.gasBitihabuBbssaigtgam of the Drawi ngs The invention

wi Il be describgd Bebo¥sedV fdbHrl@neRESuL ion tAEL SNF L3S dr aWangsr 1N
which: 15 Figure 1 ilTustrates, schenatéégkgxé a sectional, view of a

cyl i nder - pi st oA*48LeMIHeEIEdPT, 10 BRoC FRECee MSHEsEBP used in
t he presentsi nredticentheFitgtatsleagthsofintbal pigbkdn) aber zkducewtbé a pi ston

W th the mount mai‘{ ERPORIELY G e dt¥n Vo vAAG1Ag2QuREsLeNhth the

nount i ng arrangemnen e present " nventjion, res ectlvelx' |gfre 41is a
lateral view oFafRe (i€t orPIBTEo guv® Provdepurttd i ARi d&*keEBEt and
partially showeieylinf€eéntifindreeshi gnr £6sSmediary, reyicta, RaddcOishow,
schematically apd _.in | . L cal kQnal,evi 1 S 11 h
different consf ucttljfeveégg gp?%%ff gf%gg%?ﬁgotf.he@{% aglbg?%,okggrg?ét he
pi ston cl ot@ tgug:ﬁgcgesqﬁgb{qe@e the area of  viscous friction and,

consequently, the power dissipation in the piston.
Brief Description of the Drawings

The invention will be described below, with reference
to the enclosed drawings, in which:

15 Figure 1 illustrates, schematically, a. sectional view
of a cylinder-piston assembly for a reciprocating
hermetic compressor used in the present invention;
Figures 2-3 is an enlarged lateral view of a piston
with the mounting arrangement of the prior art, and a

20 pistoni!with the mounting arrangement of the present .
inVention, respecEﬁGely;

Figure 4 is a lateral view of the piston of figure 3,
but mounted inside a cut and partially shown cylinder;
and

25 Figures 5, 6, 7, 8, 8a, and 9 show, schematically and
in a diametricél sectional view, the piston with
different constructive solutions for sealing the
radial holes ‘of the piston close to the respective
ends of the pin. Co - ’

30 Description of the Illustrated Embodiments
As illustrated in figure 1, the present mounting
arrangement is applied to the piston of a
reciprocating hermetic compressor of the type
comprising a cylinder 1, with an open end, and with

35 the opposite end generally closed by a valve plate 2,



ends of the pin. 30 Description of the Illustrated Enbodi nents As
Illustrated in figure 1, the present nounting arrangenent is applied to
the piston of a reciprocating hernetic conpressor of the type conprising
a cylinder 1, with an open end, and with 35 the opposite end generally
cl osed by aw0a0302044¢ ate 2, WO 03/ 010446 PCTBRO2/ 00103 6 i rMITRR2MMOZY| i nder
bei ng nmounted a piston 10 that defines,,wth the closed end of the
cylinder -1, a conpression chanber. C.. Piston 10 i.s provided, .in the nedi an
region thereof, 5 with a pair of radial holes 11, which are dianetrically
opposite, each lodging and retaining one end of a pin 20, to which is
coupled a driving mnmechanism of the conpressor to reciprocate the piston
10 inside the cylinder 1, varying the volune of the 10 conpressi on chanber
C. In-the illustrated construction, the drivu%g mechani smj s dgfined by a -
n

connecting rodiBnsifen thes ryr}indey Peidicht B Shind BHEO% nt %0 P8kd with a
| arger eye noudk€inés, t hdthcoshd r ctosed ehd sifaf thd afylimdezoripr easor. 15

As it can be nggggrggsié&uqﬁadgertge pi ston 10, which is constructed to
receive the prirorcart nounting _arrangenent, presents a piston top bearing

surface |0a, &ispeBedChdpndERviReds opr15hgf Meddap; Leghoro thsgecs:
transversalspl gaehcord ai papg t RE axisdidl t heopesn 2Q1,' 20wkiwh a pret on

bott om bear ] 19 (SURLEEECL O, SipcaIQBcd eab! 16T Auth LiAIIESALAR! ane and

the bottom 13 : e exenprary constructi on ustrated
in figures 2-#ndthefpiastBaniRls tert ¥eichediBanFyuptedi ded SKiVANI25 an
external circugkehgnism! of €ERE Scafiprésity’ ald NGedifpeocwtebenei pdssohf aces and

to which are opened the .radial,.hales _11. 1t .shoul,d b ersto that the
present nounti i W&H&em Hghees| g p@ryLng e Dot 8t Othe

10 compression chamber C. In the illustrated
construction, the driving mechanism is defined by a
connecting rod 3 with a smaller eye mounted around the
pin 20, and with a larger eye mounted to the eccentric
of the shaft 4 of the compressor.

15 As it can be noted by figure 2, the piston 10, which
is constructed to receive the prior art mounting
arrangement, presents a piston top bearing surface
10a, disposed between the top 12 of the piston 10 and

, a transversal plane containing the axis of the pin 20,

120 and a piston bottom bedring surface 10b, -disposed
betweeh ;said transversal plane and the bottom 13 of
the piston 10.

In the exemplary construction illustrated in figures
2-4, the piston 10 is further medianly provided with

25 an external circumferential recess 14, separating the
two bearihg surfaces and to which are opened the
radial holes 11. It should be understood that the
present mounting arrangement might also  be
'ad.va'.ntageous‘ly' applied to a piston without " the

30 external circumferential recess 14.

According to the prior art mounting arrangement, the
piston bottom bearing surface 10b presents an axial
extension that is defined solely by the bearing
requirements of the piston 10 in its reciprocating
35 displacement, since the radial gap 15 defined between



advant ageously' applied to a piston without the 30 external

circunferentia

recess 14. According to the prior art nounting arrangenent,
the piston bottom bearing surface |0b presents an axi al
defined solely by the bearing
reci procati WO ®PI46p| acenent ,

extension that is
requirenents of the piston 10 inits
since the radial gap 15 defPGEBRGBOPNRen WO

03/ 010446 PCTBRO2/00103 7 this piston bojftom bearing surface 10b and the

~cylinder 1.does not operate as a restraining or
| eakage of refrigerant gas

_ l.i.miting means to the
outwardly and inwardly in relation to the

conpression 5 chanber C. The refrigerant gas | eaks between the interior

and the exterior of the conpression chanber C, through the gaps existing
bet ween the ends of the pin 20 and the respective radial holes 11 of the

pi ston 10. Thu
and the piston
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surface 10a operates as a restraining means to the
leakage of refrigerant gas, requiring that the axial
extension of the piston top bearing surface 10a is
sufficient to assure adequate sealing of the
compression chamber C. Thus, the bearing of piston 10

is performed by the overall extension of the bearing

surface, which is only partially used as a restraining
means to the leakage of refrigerant gas, but
integrally operating as a viscous friction generating
means.: C : .

Figures 3-4 illustrate a piston 10, which is
constructed as a function of the application of the
mounting arrangement proposed herein. In this case,
mounting the ends of piston 20 to the respective
radial holes 11 of piston 10 is made so as to seal
completely said radial holes 11. Therefore, in oxrder
to leak in relation to the compression chamber C, the
refrigerant gas is forced to pass th__roz:.lgh the radial

gap '15 throughout the length of the piston 10, that '

ig, the radial gap 15 between the piston bottom
bearing surface 10b and the cylinder 1 now also
operates as a restraining means to the leakage of
refrigerant gas.

With the new construction, the restriction to the
leakage is now obtained by the radial gaps 15 related

ion to g e Cco reSS|on chanber

refriger aniloga§et§ef’6r de t 6YpEReE hio R t K

C, the



gap ' 15 throughout the length of the piston 10, that' 30 is, the radial gap
15 between the piston bottom bearing surface 10b and the cylinder 1 now
also operates as a restraining nmeans to the | eakage of refrigerant gas.
Wth the new construction, the restriction to the 35 |eakage is now

obt ai ned byWOWa0H4#i al gaps 15 rel ated WO 03/ 010446 PCTBRESIEBBIA91EB | (o
both bearing surfaces, 10a and 10b, whigh can have their total extension
reduced in order. to reduce the viscous friction, and to assure a better,
sealing for the conpression chanber C. 5 In case the piston 10 contains
the external ~circunferential recess 14, the latter can have its axial
extension increased toward the top 12 of the piston 10, dimnishing the
axi al extension of the piston top bearing surface 10a, as it can be noted
by 10 conparing figures 2 and 3. t he absenc f the external

ci rcunferenti afo rkR sbei‘?ll%ds%ftaﬁeé rrgalaf st ﬁ8 ‘| H{J‘f‘ﬁﬁ 82%i ¥ Dei ng
possi bl e, the mmentotmhnext@mamrngpﬂmd aln owsder etocredueehetheengt h of
the piston 10 o/g e%&gé e@ﬂé& € and @PadBurd h@ peatéPYseh1idse £ al holes

11 can be obtaln e€quat e nmeans such as, for exanple, those .
descri bed bel oWeI‘?P‘!‘Rrﬁ?rsé@ FH@F‘EerCshown a construction in which the 20
seal i ng of dotinradiage ' htHees ﬂ:ist)ént haopi s¢antalidis s tldt aerterigl nount i ng

i nterference betwe %urrrk fce}aeq(} %Iri| ure %41 ?‘FI n 22 apd-the pegraeijeve;ggdial hole

11 in which i¢*¥ UstTates a construction Tn which the
25 seal i ng of awkabf eﬁﬁénﬁa@mallnﬁ6ﬁé§341 té’r”aib’Flsttd?? 18°P s 12etfe B2 nount i ng

interference whidedhe 10gspechinvisititty ©hepiaxiXl, theefebbdn ngfoftide ot her
radial hole 11 piston top bearing surface 10a, as it can be noted by
10 comparing figures 2 and 3.
In the absence of the external circumferential recess
14 and with a modification in the design being
possible, the present mounting arrangement allows
reducing the length of the piston 10 or increasing the
15 gap 15.
The sealing of the radial holes 11 can be obtained by
any adequate means such as, for example, those
described below.
In figure 5 there is shown a construction in Which‘the
i . 20 sealing of both radial holes 11 of the piston 10 is
: obtained by mounting interferenée between each end of
the pin 20 and the respective radial hole 11 in which
it is lodged.
Figure 6 illustrates a construction in which the
25 sealing of one of the radial holes 11 of piston 10 is
made by mounting interference with the respective end
of pin 20, the sealing of the other radial hole 11
being obtained by a seallng element 30 whlch in the
-example of flgure 6, is defined by an adhe91ve applled
30 between said radial hole 11 and the respective end of
pin 20.
Figure 7 illustrates a constructive variant for the
arrangement of figure 6, according to which the
sealing element 40 takes the form of an elastomeric
35 sealing ring that is compressively mounted between the



bei ng obtained by a sealing elenent 30 which, in the exanple of figure 6,
I s defined by an adhesive applied 30 between said radial hole 11 and the
respective end of pin 20. Figure 7 illustrates a constructive variant for
the arrangenent of figure 6, according to which the sealing elenent 40

t akes the fWPMBBIMN el astomeric 35 sealing ring that is BEWEREWIGe| y
nmount ed between the WO 03/010446 PCTBR@2/00103 9 end of pin 20 and the
respective radial -hole 11 in. which it is lodged. In figure 8 there is ,
further illustrated a constructive variant of figure 6, according to which
5 the sealing elenment 50 is defined by a clanp, which is axially fitted in
an end axial hole of the pin 20 and has an end flange 51, which is
peripherally and sealingly seated inside the respective radial hole 11,

as better illustrated in figure_8a, The perjpheral .10.e of the end

fl ange 51 can ¢ cBﬁsPrlﬂ‘ct%g ‘?’deEPanes eSEgY? n§? %3}:5% seat ed

agai nst the wabhiaH itthes ladgeld.hole 11. Figure 9 |IIustrates one nor e

constructive varia the genpht @f, £haHr € 8,1 3¢¢aEdliNg 4 0 which
the 15 seallnggelg %?EGO ?s gj{?%é nﬁg a cher flfied and retai.ned inside

t he radi al hol@qqtltl%?%é’esééﬁ@&nteﬁfer%ﬁqrf & tFECHH DN D the pin
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10 edge of the end flange 51 can be constructed to define
a sealing means to be seated against the wall of the
radial hole 11.

Figure 9 illustrates one more constructive variant for
the arrangement of figure 6, according to which the

15 sealing element 60 is defined by a cover fitted and
retained inside the radial hole 11 to be sealed
externally to the adjacent end of the pin 20.

It should be understood that the sealing elements 30,

: 40, 50 and 60 might be provided in'both.radial holes

20 11, when the pin 20 is slidingly and loosely fitted in
both radial holes 11.

This pin 20, which is mounted without mounting
interference, can use an elastic ring that actuates
against the wall of both radial holes 11, in order to

25 cause the axial retention of the pin 20 in the piston
10. _ '

The constructive options described herein have been
given by way of example only. The axlal retentlon of
the pln 20 and the sealing of the rad1al holes 11 may

30 be obtained by other manners, without departing from
the scope of protection defined by the appended

claims.
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wi t hout departing from the scope of protection defined by the appended
clainms. WD 03/010446 PCTBR02/ 00103 10 CLAIMS 1. A nounting arrangenent for
t he pi st on WP OH0104465; pr ocating hernetic conpressor of theP 020083pr i si ng:
a cylinder (1), inside which is defined a 5 conpression chanber (C); and a
pi ston (10) provided wth a pair. of ra@ial holes (11), each-lodging and
retai ning one end of a pin (20), to which is coupled a driving nechani sm
of the conpressor to reciprocate the piston (10) inside the cylinder (1),
varying the 10 vol unme of the conpression chanber (C, the piston (10)
presenting on each of the sides of a transversal plane containing the axis
of the pin (20), a bearing surface (10a, 10b) maintaining a radial gap :
(15) with the cyllnder (1), characternz®mg in that the radial holes 15 (11)

are conpl et el led in. relatign to th I ap of th beari ng

surfaces (10a¥" "%od““}cﬂ'gg SSFﬁnﬁ;%%ﬁgﬁ 3%52 ( %’p(es %%‘e toge her and as
a function ofredi nocaespgctlhﬁxmmxnal eserprssney, aof nebltes f d¥Peestrai ning
the | eakage of, ?y’%l gﬁr% §13§e9a§1)0utm1@ev wHi¢H ri\gard@mnea mel ation to

t he, conpreSS|on cha [ran accor di to c
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Arrangenent, accor claim haracterized in t he 2 aling of.

at, |east one. RﬁvﬁﬂﬂemF& P&Fsﬂd?é th%:EEPPFESBBFaFﬂeﬂe?%PEP§ﬂ§ el enent
(30 40, 50, pkGHEd), (OYntimside sahd reyliialdeél d1}11)varying the

10 volume of the compression chamber (C), the piston (10)
presenting on each of the sides of a transversal plane
containing the axis of the pin (20), a bearing surface
(10a, 10b) maintaining a radial gap (15) with the
cylinder (1), characterized in that the radial holes

15 (11) are completely sealed in relation to the radial

' gaps (15) of the bearing surfaces (10a, 10b), so that
both radial gaps (15) operate together and as a
function of their respective axial extensions, as

' means for restraining the leakage of the refrigerant

20 -gas outwardly -and inwardly in relation to the
compression chamber (C).

2. Arrangement, according to claim 1, characterized in
that the sealing of at least one of the radial holes
(11) is obtained by mounting interference between one

25 end of the pin (20) and the respective radial hole
(11) in which it is lodged.

3. Arrangement, according to claim 1, characterized in
that: the sealing of at. least one of the radial holes
(11) is obtained by a seallng element (30, 40, 50,

30 60), mounted in said radial hole (11).
4. Arrangement, according to claim 3, characterized in
that the sealing element (30) is defined by an
adhesive applied between one end of the pin (20) and
said radial hole (11).

35 5. Arrangement, according to claim 3, characterized in



4. Arrangenent, according to claim3, characterized in that the sealing
elenment (30) is defined by an adhesive applied between one end of the pin
(20) and said radial hole (11). 35 S. Arrangenent, according to claim 3,
characterized in WO 03/010446 PCTBR0O2 /00103 11 that the sealing el ement
(40) is def WeW0M&an el astoneric sealing ring nounted sd@CASBRIGOHE
conpressed between one end of the pin (20) and said radial hole (11). 5 6.
Arrangenent, according to claim3, characterized in that the sealing . .
el enent (50) is defined by a clanp axially fitted into an end of the pin
(20) and having an end flange (51), which is peripherally and sealingly
seated inside said radial hole (11). 10 7. Arrangenent, according to claim
3, characterized in that the sealing elenent (60) is defined by a cover
fitted inside said radial hole (11) extannally to the adjacent end of the -
pin (20). 8. Arrangenent, according to claim1, characterized in 15 that
both radial, holes (11) are opened to an external «circunferential recess
(14) of the piston (10), which is disposed between two bearing surfaces
(10a, lob) and has an axial extension dinmensioned to result in bearing
surfaces (10a, |ob) presenting axial 20 extensions sufficient for bearing

the piston (10).,[nsigle tRga8¥hiNdEfeddie QY™ 3uN0abREneadU) i ogh Of
power dissipationin e prston”(1 and the reduction of gas |eakage
outwardly and i PVREEARLTIE r 38RLiSg t Finghe TIHNESsi 8P cREmbdC (&S 25

compressed between one end of the pin (20) and said
radial hole (11).

5 6. Arrangement, according to claim 3, characterized in
that the sealing element (50) is defined by a clamp
axially fitted into an end of the pin (20) and having
an end flange (51), which is peripherally and
sealingly seated inside said radial hole (11).

10 7. Arrangement, according to claim 3, characterized in
that the sealing element (60) is defined by a cover
fitted inside said radial hole (11) externally to the
adjacent end of the pin (20).

8. Arrangement, according to claim 1, characterized in

15 that both r;ildial_ holes (11) are openéd to'_an external
circumferential recess (14) of the piston'(lo), which
is disposed between two bearing surfaces "(10a, - 10b)
and has an axial extension dimensioned to result in
bearing surfaces (10a, 10b) presenting axial

20 extensions sufficient for bearing the piston (10)
inside the cylinder (1), optimizing the reduction of
power dissipation in the piston (10) and the reduction
of gas leakage outwardly and inwardly in relation to
the compressijon chamber (C),

25



