WO 03/ 010446 PCT/ BRO2/ 00103 MOUNTI NG ARRANGEMENT FOR THE PI STON OF A

RECI PROCATI NG HERMETI C COMPRESSOR Fi el d of the Invention The present

i nvent i onwoaB3@isi4general ly to a nounting 5 arrangenent fecTBm2pi®son of a
reci procating hernetic conpressor of the type used in small refrigeration
appl iances and, nore particularly, to a nmounting arrangenent 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
reci procating hernetic conpressors operated by a piston and nornally used
in small refrigeration systens or appliances, the conpression of the 15
refrigerant gas is obtained by the reciprocating novenent of the piston
inside a cylyhaerindeANeefcimENT dkeR! B8 NBRSTON NbESAdREET BROeATRMGE he
driving mechanism known as the | ower dead point and the higher dead

poi nt. The HFRWEHELC HaMBRESHERh end, and an 20 opposite end closed by a
val ve pl ate thatd def | ties m@en@ioﬁhe ends of a conpression chanber, which
ot her end —defined y the |stont In_order.that the rent of the
pi ston insi d ?hgregﬁpl ndélV BT s T Peg%s agsaﬁﬁf"%l %r?er%l mgﬁ%{ggﬁ cessary
25 to pr6vi dermamngeihaht ghpr b*ehexepnﬂctm pisaoneofipsaabténg Heametée and the
cyl i nder of e Rurd t perati f r, said
radi al gap (::55]Iﬂ a%%?éfrgﬁfﬁ % l&%g?l c%ﬁt Sgiﬁlq %gff?ﬁ@@%ﬁzgﬁ ston and
preventing veRpliberoeen ane nn%l’é@e BArpaFEsaTI¥i s Bear PnngBEEIénEo a

di ssi pation fra calfd@cner 8he | NpOhrderc R ovgr&qrmlltart@sw SERnYS
friction produce the nd. by the noyvenent of th d 1V\henthe
piston is dl%‘ffll%%%’a 19 ofr® helr} O‘V'VB? &&dd pof nPPPSLES K ﬁ?lcjhgfa d8ad poi nt,

t he refniogeraadig@byipsrovided 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 1is obtained by the reciprocating
movement of the piston inside a cylinder, between the
displacement limits determined by 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 1is partially filled with lubricant oil, bearing
the piston and preventing wear between the movable
30 parts. This bearing leads to a dissipation of
mechanical energy, in order to overcome the wviscous
friction produced by the o0il 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 1is



WO 03/ 010446 PCT/ BR02/00103 2 conpressed in the conpression chanber,
increasing its pressure in relation to the pressure of the gas existing

i nsi de t hwoabmelid440f the conmpressor, and causing a pressureTdrobes®nti al
that tends to produce 5 | eakage inside the shell, through the radial gap,
of part of the refrigerant gas being ébnpressed in the conpression
chanber. This phenonenon 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 quantity of refrigerant
gas that is directed to the inside of the shell. This loss directly
reduces the energetic efficiency of the conpressor. The bearing of the
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axis, said r&&éﬁﬁfﬁ§ogfb%é@r§@érﬁ I;]Qémtt}gpt is directed to the
inside 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 geometry of the
driving mechanism, of the type of refrigerant gas
20 used, of the type of lubricant o0il, and of the
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 regions represent a
30 restriction to 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



35 restriction to said flow of refrigerant gas inposed by WO 03/010446

PCT/ BRO2/ 00103 3 the radial gap existing between the cylinder and the

pi st on bowoasob&asi ng surface defined between the bott ompaft/ERve/opiost on and
said transversal plane. Thus, in the known assenblies, the refrigerant gas
5 tends to |l eak by the radial gap from3 he top of the piston to the inside
t hereof, through nedian radial holes of the piston. Thus, only the piston
top bearing surface has also the function of restricting the |eakage of
gas through the radial gap, mainly during 10 the conpression cycle, since
in the suction cycle the reverse | eakage that may occur can be ignored,
besi des being considered positive in terns of volunetric efficiency of
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consi dered r?é@g@@é iQaR&éértﬁéttHQy'8@5@96c9£ 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 Dbottom of the piston and the pin, and which does not
have a restrictive function against the 1leakage of
refrigerant gas, leads to power dissipation by viscous
friction.
The high efficiency compressors have an external
20 circumferential recess in the 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
gas by the radial gap, since the axial extension of
the piston top bearing surface is maintained at a
minimum value that 1is required to assure a determined
restriction to the flow of refrigerant 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 1leakage of
refrigerant gas.
35 Object of the Invention



refrigerant gas. 35 Cbject of the Invention WO 03/010446 PCT/ BR0O2/00103 4
The object of the present invention is to provide a nobunting arrangenent
of the tywe consiuedered herein, which presents a smaller eoavesok/obmari ng
surface, in order to reduce the power dissipation in the piston, 5 w thout
causi ng any decrease in the capacity off restricting the | eakage of
refrigerant gas by the radial gap defined between the piston and the
cylinder. Sunmary of the Invention 10 The above object is achieved by
providing a nounting arrangenent for the piston of a reciprocating
hernmetic conpressor of the type conprising a cylinder, inside which is
defined a conpression chanber; and a piston provided with a pair of radial

hol es, each tREUiRgaRD J© £BRE Al HAEnONE BAthiOford PENtd M ide i & coupl ed
a driving mechani Sm of the conpres;or to reciprocate. the i ston inside

the cyl i nderMOVRF¥i%g FHENEGE oLt Fde cHHBF e SO efSTREh t he
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20 the axis of .the_pin bear,i ng_surfa i.nt ai_ni adi ap with

t he cyIinder?r%%Eongﬁ&%ﬁ?%PMP?negﬁ?FoﬁsSgﬁggﬁéﬁpapghgﬁgé gégLogbnpletely
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respective axial exten as nmeans for restralnin | eakage of
refrigerant ¥diabtwarel y dafdnatharkgsvesm rEPGti & StE™ hed®dnpFRSsi on
chanber. Thec-gpnsgerctive conception proposed herein provides 30 the
conpl ete seal i ng of tpe %oi t between the ends of the pin and the piston,
that is, the"WBIpTEtRt sk ?lﬂ@ve%?l?%e two radial holes of the piston, in

order tao 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 1s 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.
According to the invention, the radial holes are
completely sealed in relation to the radial gaps of
the Dbearing 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 herein 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



elimnate the | eakage of refrigerant gas through said radial holes and to
allow the radi al gap, between the 35 piston bottom bearing surface and the
cyl i nder , woo34a8/ 010446 PCT/ BR02/ 00103 5 operate al so @sTBRIRANRD3T Or
restrai ning the | eakage of refrlgerant gas through said gap. The proposed
technical solution allows using a snallPer 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 nmedian region.
Reduction of the total axial extension of the piston bearing 10 surface
reduces the area of viscous friction and, consequently, the power

di ssi pation bpetiiec PhBEONas §rm@£n£E§§flQés@ﬁagﬁlhﬁetﬁéameagg gheti nvention
will be descrlged bel ow, mntggref rence. to the encl osed dramnngs in

whi ch: 15 Fi BaFEr9eT#PsI?st eroiPherit? Ry, a sectional view of a
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partially shown cylinder; and 25 Figures, 5, 6, 8a, and 9 show,

schermati cal | §28Rd the a DS ri 8l SRV vWéWﬂ t 1 pi SKBRTHRRL N

different cossicuetéyensOdUtioBsssoinseaki ngdibg régdbﬁ| hetiegt 9bnt he
pi ston cl os end ion.of the

e to the esp ctive of .the crlp : .
|11 ustrated %%duﬁﬁene%?g ﬁﬁﬁq&st?ﬁgﬁﬂsfﬂnffgt Ehi EPﬁ% égﬁflﬂ%untlng
10 surface reduces the area of viscous frlctlon 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 1is an enlarged lateral view of a piston
with the mounting arrangement of the prior art, and a

20 piston with the mounting arrangement of the present
invention, respectively;

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 diametrical sectional wview, the piston with
different constructive solutions for sealing the
radial holes of the piston close to the respective
ends of the pin.

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,



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 t he opwosistogos@nd generally closed by a valve plate 2, \NOTHERQHOHWS6

PCT/ BR02/ 00103 6 inside the cylinder being nounted a piston 10 that
defines, with the closed end of the cyﬁ nder 1, a conpression chanber C
Piston 10 is provided, in the nedian region thereof, 5 wth a pair of
radi al holes 11, which are dianetrically opposite, each | odgi ng and
retaining one end of a pin 20, to which is coupled a driving nechani sm of
t he conpressor to reciprocate the piston 10 inside the cylinder 1, varying
the volune of the 10 conpression chanmber C. In the illustrated

const Ir Iuctl onméh@edruéié n@ylﬂ%ﬁ&ﬁ-ﬂl &i@jrﬁgzgﬁBUﬁgédb)é. aplgeeﬁecﬁo ngnheed 3 \C/jvl th
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figure 2, theompségaléﬂ chhmbér €s constructed to receive the prior art
nount i ng pi s$t.0 0 a di sposed
bet ween t he %?QQ%%EEP J%!e%P §d 0 g%thE ﬁ?%ﬁ%%%?geﬁyé%aggegég?élnlng t he
axis of the mﬁhzo a 20rand a @fst ginddatlt orhpe &ei| ngl‘surfa@equbb agesposed

bet ween sai ddiétﬁ@§¥§é§ﬁtib§ 8s2pd, tQ&cHO%Q@Lﬁ% gha E:E!Ea@hih@noﬂa@ In the
exenpl ary construction ill rat ed fjgures the piston 10 is

further medi @y df ovt d&d™wi €R: 25°an r e CPE&ﬁ?Er@ntﬁ&FVFBEess 14,
separ at i ng trh@cmmlﬁeabfnghsurdoarmm tto wheetpeseatopeprd phetonadi al

hol es 11. houl d .be .understood that the res ntin r ngenent
m ght al so b% éHﬁéHFadggﬁsFy é Ffe ’toary ﬁﬂﬁntﬁg %k@f-g Cext er nal
ci r cunf értent cahpresessn 14, 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,

20 and a piston bottom bearing surface 10b, disposed
between 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 bearing surfaces and to which are opened the
radial holes 11. It should be understood that the
present mounting arrangement might also be
advantageously 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 1is defined solely by the bearing
requirements of the piston 10 in its reciprocating

35 displacement, since the radial gap 15 defined between



According to the prior art nmounting arrangenent, the piston bottom bearing
surface | ob presents an axial extension that is defined solely by the
bearing wequjonements of the piston 10 in its reciprocati PgTAR2/00103

di spl acenent, since the radial gap 15 defined between WO 03/ 010446

PCT/ BR02/ 00103 7 this piston botton1bébr|ng surface 10b and the cylinder
1 does not operate as a restraining or limting neans to the | eakage of
refrigerant gas outwardly and inwardly in relation to the conpression 5
chanmber C. The refrigerant gas |eaks between the interior and the exterior
of the conpression chanber C, through the gaps existing between the ends
of the pin 20 and the respective radial holes 11 of the piston 10. Thus,

only the radimls gaplééoﬂef baedok0 lb%tamel@ t heirpddenderod aadt hehpi ston top
bearing surf Oa o eﬁg;es as restr |n|n means tgrthe | eakage of

refrigerant ﬁ% ui ?ﬁuHHQWNEQBﬁEﬂ ettendi ohSSF*PREIBPst A top
beari ng surfhnmuﬂiﬁglSneanﬁfluneyuhd()heakage adéquaEérigekang opashe 15
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illustrate a piston 10, which is constructed as a function of t

appl i cati on of Fhéou%uﬁthieng?aé?sra I pPBpBEER REFeishdy Pt th €case,
nmount i ng t hepend cof aﬁdStDHileZCkéspéd’tﬁ.\f@Sﬁadha\le R61eadiml lal eshél of

Therefore, iPLBrtRr Mo ITHE 1 n VAt iB t 508 codBPosiron EhaMBEr ¢ the
refri genant @ﬁﬁmesnfGMEfdcybipdss thr eogh the rriditadn dgayp 1bethbingghout the
length of thgupf-gééml%g\’ &g@{ates as a restraining means to the
leakage of refrigerant gas, requiring that the axial
extension of the piston top bearing surface 10a 1is
sufficient to assure adequate sealing of the
15 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 1leakage of refrigerant gas, but
integrally operating as a viscous friction generating
20 means.
Figures 3-4 illustrate a piston 10, which 1is
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
25 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 through the radial
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 c¢ylinder 1 now also
operates as a restraining means to the leakage of
refrigerant gas.
With the new construction, the restriction to the
35 1leakage is now obtained by the radial gaps 15 related
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10a and 10b, which can have

extension reduced in order to reduce the viscous friction, and
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,
the axial extension of the piston top bearing surface 10a, as
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cunferential récess 14 and with a modification in the design

Bhelirt ketpleBHICTHOIAR | FREWFFAndBNORFESR ItRwsTeHe8BCcERE t he

|l ength of theiptstion £30 c@honnCraadi g &beurdSagametiter Theakeayi mgrof the
radi al holes_11 can_be obta

d t h Cf
ol e 1 hoSae GRBRTFBRECBBAIETh 71 gure o there e shown a conat

igure 5 there is shown a construction

adi

constructi onaxhalt\hleéﬁetwom&géﬁﬁﬁﬁ@doft%*r?é’”%f thAe YQRli &R HOf eShel of

pi ston 10 i
20, the sea

el ement 30 “B+%ﬁon Hophgearlng surface 10a, as 1

10

15

20

25

30

35

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
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
sealing of both radial holes 11 of the piston 10 is
obtained by mounting interference 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
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 sealing element 30 which, in the
example of figure 6, is defined by an adhesive applied
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

sealing ring that is compressively mounted between the
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i ng of the other radial. hole 11 belqg ggé gegobgd bseallng



exanple of figure 6, is defined by an adhesive applied 30 between said
radial hole 11 and the respective end of pin 20. Figure 7 illustrates a
const r uctwoaswasdisent for the arrangenent of figure 6, aceemrigobm3awhich
the sealing element 40 takes the form of an el astoneric 35 sealing ring
that is conpressively nmounted between thhe WD 03/ 010446 PCT/ BRO2/ 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 element 50 is defined by a clanp, which
is axially fitted in an end axial hole of the pin 20 and has an end fl ange
51, which is peripherally and sealingly seated inside the respective

radial hole ddq o%s pettep idddsthat eddpeddigw erddiaTheperipheial 10 edge
of the end flange 51 can be constructed to define a sealing nmeans to be

seat ed agai n€81¢heltal? PIFRE- radial hole 11. Figure 9 illustrates one
nore construchi v&l\g&rre&nt g or thelre artangmrmﬁhem‘ fiigunesstataerordi ng to

which the 15 sealing.el ement. 6 fined e fltted ret ai ned
i nsi de the r%%ﬁ%fr%%gb V91VEshE se% - IXT erha% \éé adjggggP end of
the pin 20. thesh©@ldn9eebﬂden5t6©dlshéefihedsbﬁlanglememewhsCBOIS 40, 50

and 60 m ght % n.ho r I 1 t 20 is
slidingly an%pfoggg 59 ???eég o Sggkq%ggﬁaﬁﬁﬂgzggé ﬁﬁéh ?2 B?nggg whi ch
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the axial reten n of [d in 20.in th iston. 10. The constructive
et hLuSss ti he&1

options desci?hb k& 1o ure 8a. The "perip
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 1is 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 axial retention of
the pin 20 and the sealing of the radial holes 11 may
30 be obtained by other manners, without departing from
the scope of protection defined by the appended

claims.



gi ven by way of exanple only. The axial retention of the pin 20 and the
sealing of the radial holes 11 nay 30 be obtai ned by other manners, w thout
depart i ngvbroemosshe scope of protection defined by the appemd®Ri2ochai ns. WO
03/010446 PCT/ BR02/00103 10 CLAIMS 1. A nmounting arrangenent for the

pi ston of a reciprocating hernetic cgf@ressor of the type conprising: a
cylinder (1) , inside which is defined a 5 conpression chanber (C); and a
pi ston (10) provided wth a pair of radial holes (11), each |odging and
retaining one end of a pin (20), to which is coupled a driving nmechani 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 ¢UAEMS10b) nmintaining a radial gap

(15) with the Qﬂ"ﬂgéﬁtiﬁé ﬁQééﬁgéﬁéh%edfb& t@ﬁétfﬁa§@EHE“0P0|§5 15 (11)
are conpletely sealed in relation to the radi al 5% of the bearing
surf aces (Jiﬁ?ﬁ%Rﬁﬂca%&PQruuheqﬂﬂQ+QYﬂM9%mH§§E§OF15)Oéperé 8 tog¥PRer and as

a function @mdhesing espeeyivadaxi ah) extigesidensshiash ieadst{gsdrestraining
t he | eakage of the refrl ra t 20 as ou mardlg gnd Iﬁ- rdI in rglatlon to
-4 2EBPai g PEPEFAFY,

the conpressTHH 'anag P di Pt AT
characteri zeditm at rmut hefseraddznag. ohodés| edslt) ,oneach tlhﬂig:arsja ahndol es

(1 L Fh S Bl g 5o SLTER PR 006 25 gapsfathe pir
Ar r angenent d%@mﬁlm@ch@ﬁ%lﬁ 1the eRERTRF$edt @ nre@h]%O@Wées’éla?l ng of at
| east one ofpide,d adiad) halis ad 11hel ScQtiabeed hy)a seakingagel enent (30,
40, 50, 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 sealing 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) 1is 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



30 60), nounted in said radial hole (11). 4. Arrangenent, according to
claim3, characterized in that the sealing elenent (30) is defined by an
adhesi ve wppBioed4bet ween one end of the pin (20) and sai ecrakoabolosl e
(11). 35 5. Arrangenent, according to claim3, characterized in WD
03/010446 PCT/BR02/00103 11 that the sealing element (40) is defined by an
el astoneric sealing ring nounted so as to be conpressed between one end of
the pin (20) and said radial hole (11). 5 6. Arrangenent, according to
claim3, characterized in that the sealing elenent (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 seallnqay seated inside said radial hole
(11). 10 7. Arrangenent, according to im3, 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 (2 0) . 8. Arrangenent,
according to claiml1, characterized in 15 that both radial holes (11) are
opened to an external circunferential recess (14) of the piston (10),
which 1is disposed between two bearing surfaces (10a, 10b) and has an

axi al extensiceptdi RS Rad ity I eSlnlerdth @Qﬁri%aaém@d(w ak0b)
presenting axi.al 20 extenS|onﬁ+suff|c|ent for rlng the piston _(10)

i nsi de the cLAFFENSTES opEdni3Y ng FLHE réHﬂ%??% per GPssiPation in
t he piston (Hmpandddie bettuedn onneofergaso £ eaklagq;mut V2o il ynandsdidvardly in

relation to r%%%aﬁpqgh%§%Hqg_chanber (0. 25
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 radial holes (11) are opened to an external
circumferential recess (14) of the piston (10), 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 compression chamber (C).

25



