
WO 03/010446 PCT/BR02/00103  MOUNTING ARRANGEMENT FOR THE PISTON OF A
RECIPROCATING  HERMETIC COMPRESSOR Field of the Invention The present
invention refers generally to a mounting  5 arrangement for the piston of a
reciprocating hermetic  compressor of the type used in small refrigeration
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 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 of the compressor, said
radial  gap is 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 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 



WO 03/010446 PCT/BR02/00103  2 compressed in the compression chamber,
increasing its  pressure in relation to the pressure of the gas  existing
inside the shell of the compressor, and  causing a pressure differential
that tends to produce 5 leakage inside the shell, through the radial gap,
of  part of the refrigerant gas being compressed in the  compression
chamber. This phenomenon characterizes a  volumetric loss and reduces the
refrigeration capacity  of the compressor, since the leakage causes a 10
compression operation to be performed 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 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 oil, 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 WO 03/010446
PCT/BR02/00103  3 the radial gap existing between the cylinder and the
piston bottom bearing surface defined between the  bottom of the piston and
said transversal plane. Thus, in the known assemblies, the refrigerant gas
5 tends to leak by the radial gap from the top of the  piston to the inside
thereof, through median radial  holes of the piston. Thus, only the piston
top bearing  surface has also the function of restricting the  leakage of
gas through the radial gap, mainly during 10 the compression cycle, since
in the suction cycle the  reverse leakage that may 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 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 is 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 leakage of  



refrigerant gas. 35 Object of the Invention WO 03/010446 PCT/BR02/00103  4
The object of the present invention is to provide a  mounting arrangement
of the type considered herein,  which presents a smaller overall bearing
surface, in  order to reduce the power dissipation in the piston, 5 without
causing any decrease in the capacity of  restricting the leakage 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 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. 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 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 WO 03/010446 PCT/BR02/00103  5 operate also as a means for
restraining the leakage of  refrigerant gas through said gap. The proposed
technical solution allows using a smaller  axial extension for the bearing
surface, which can  5 reduce the total length of the piston, or reduce the
axial extension of the piston top bearing surface, in  case the piston is
provided with an external  circumferential recess in its median region.
Reduction  of the total axial extension of the piston bearing 10 surface
reduces 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 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 view, 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, WO 03/010446
PCT/BR02/00103  6 inside the cylinder being mounted a piston 10 that
defines, with the closed end of the cylinder 1, a  compression chamber C.
Piston 10 is provided, in the median region thereof,  5 with a pair of
radial holes 11, which are  diametrically opposite, each lodging and
retaining one  end of a pin 20, to which is coupled a driving  mechanism of
the compressor to reciprocate the piston  10 inside the cylinder 1, varying
the volume of the 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, 20 and a piston bottom bearing surface lob, 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 lob 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 WO 03/010446
PCT/BR02/00103  7 this piston bottom bearing surface 10b and the  cylinder
1 does not operate as a restraining or  limiting means to the leakage of
refrigerant gas  outwardly and inwardly in relation to the compression 5
chamber C. The refrigerant gas leaks between the  interior and the exterior
of the compression chamber  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 radial gap 15 defined 10 between the cylinder 1 and the piston top
bearing  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 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 leakage of refrigerant gas, but  integrally
operating as a viscous friction generating  20 means. 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 25 radial holes 11 of
piston 10 is made so as to seal  completely said radial holes 11.
Therefore, in order  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 cylinder 1 now also  operates as a restraining means to the leakage of
refrigerant gas. With the new construction, the restriction to the  35
leakage is now obtained by the radial gaps 15 related WO 03/010446
PCT/BR02/00103  8 to both bearing surfaces, 10a and 10b, which can have
their total extension reduced in order to reduce the  viscous friction, and
to assure a better sealing for  the compression chamber C. 5 In case the
piston 10 contains the external  circumferential recess 14, the latter can
have its  axial extension increased toward the top 12 of the  piston 10,
diminishing the axial extension of the  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  20 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  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 sealing
element 30 which, in the  



example 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
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 WO 03/010446 PCT/BR02/00103  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 clamp, 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 peripheral 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 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. WO
03/010446 PCT/BR02/00103  10 CLAIMS  1. A mounting arrangement for the
piston of a  reciprocating hermetic compressor of the type  comprising: a
cylinder (1) , inside which is defined a 5 compression chamber (C); and a
piston (10) provided  with a pair of radial holes (11), each lodging and
retaining one end of a pin (20), to which is coupled a  driving mechanism
of the compressor to reciprocate the  piston (10) inside the cylinder (1),
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 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) 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 WO
03/010446 PCT/BR02/00103  11 that the sealing element (40) is defined by an
elastomeric sealing ring mounted so as to be  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 (2 0) . 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 


