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both the radial and axial movements of the compressor (1) motor, preventing the transfer of motor vibrations to the shell (2) and
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Description
A COMPRESSOR

The present invention relates to a compressor, utilized in cooling devices,
comprising a connecting pipe for delivering the refrigerant fluid to the suction muffler.

In the hermetic compressors utilized preferably in cooling devices, a suction
muffler made of plastic material is utilized for attenuating the noise generated by the
refrigerant fluid and the refrigerant vapor coming from the evaporator with low
pressure and temperature is delivered to the suction muffler or the suction volume in
the cylinder head by the help of a flexible connecting pipe, without being mixed with
the high temperature gases inside the compressor container. In these applications, the
refrigerant fluid coming from the evaporator reaches the cylinder without being heated
since it doesn’t mix with the high temperature gases inside the compressor container;
however, the pressure losses increase as it passes through the connection pipe and the
power needed for starting the compressor also increases resulting in an adverse effect
on the performance. In applications describing the delivery of the refrigerant fluid
directly to the cylinder or the suction muffler via the connecting pipe, the vibrations of
the motor crank, piston rod etc. components can be transferred to the container via the
connecting pipe. The connecting pipes are supported by additional connection
components to be able to function for a long term in a vibratory and high temperature
environment, however these additional connection components make the assembly of
the compressor harder, enough efficiency cannot be maintained due to the reason that
the small size of the container or other geometric limitations. The connecting pipes
joining the compressor inlet and the suction muffler should be produced of an elastic
and leak-proof material since they have to function in an environment of high
temperature like the compressor container and to attenuate the vibratory movements. In
the production of connecting pipes, forming the connection of the vibratory
components, bellow like elements are utilized for maintaining a certain flexibility but
the desired end result cannot be achieved in the long term functioning and durability.
The connecting pipes of bellow like structures, even though they provide the desired
flexibility and leak-proofing, are deformed after a while under the conditions of the en-
vironment in which they function, and are rendered non-functional by being torn or
punctured.

In the United States of America Patent no. US4160625, a direct suction system
applied in hermetic compressors is described. In this system, the portion that forms the
suction plenum of the cylinder head is directly connected to the compressor inlet by a
connecting pipe and herewith the delivery of the refrigerant to the cylinder without

heating up is intended. This connecting pipe, situated between the pipe exiting the
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suction plenum of the cylinder head and the pipe forming the compressor inlet, being
connected to the other metallic pipes by way of radial grooves and O-rings at opposite
ends, serve to attenuate the motion of the compressor unit.

In the United States of America Patent no. US5803717, a description is given of
direct suction system comprising a flange positioned at a certain angle with the suction
inlet channel at the entrance to the suction muffler, a telescopic tube having an orifice
s0 as to entirely bear against this flange, and a helical spring used to keep the
telescopic tube in place. The pressure inside the housing is balanced by way of the an
opening formed between the telescopic tube situated inwards the compressor suction
tube and the compressor suction tube.

In the United States of America Patent no. US6155800, a direct suction system is
described in which the suction muffler is taken outside the shell and the gas flowing
out of the muffler is delivered to the suction plenum by way of a flexible pipe,
contracting opening like a bellows.

In the United States of America Patent no. US4793775, the suction pipe of the
compressor is provided with a connecting pipe in the form of an axially deformable
body which connects to the muffler intake. The connecting pipe denoted as a Suction
Cup, has one end connected to the muffler intake formed like a plug, and the other end
is pressed onto the wall of the casing so as to face the suction pipe of the compressor.
In the case of oil accumulation in the connecting pipe, the oil is delivered again into
the casing by lowering of the end pressing onto the casing.

In the United States of America Patent no. US6390788, a direct suction system is
described in which a coupling cap connects a suction muffler to the compressor suction
pipe having a plug like projection at the top, firmly holding it in place in the suction
muffler and a regularly formed surface at the bottom preventing it from going into the
suction muffler. A helical spring is attached between this coupling cap and the
compressor suction pipe, providing direct suction, equalizing of pressure and also the
attenuation of the motor vibrations

The aim of the present invention is the realization a compressor utilized in cooling
devices, having a connecting pipe providing the delivery of the refrigerant fluid to the
suction muffler and preventing the motor vibrations to be transferred to the shell.

The compressor realized in order to attain above mentioned aim of the present
invention is illustrated in the attached figures, where :

Figure 1 - is the sectional view of a compressor.

Figure 2 — is the perspective sectional view of a connecting pipe attached to a
compressor outlet pipe and a muffler inlet pipe.

Figure 3 — is the sectional view of a connecting pipe.

Figure 4 — is the sectional view of a connecting pipe attached to a compressor outlet
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pipe and a muffler inlet pipe.
Elements shown in the figures are numbered as follows:
Compressor
Shell
Cylinder
Cylinder head
Suction muffler
Compressor inlet pipe
Muffler inlet pipe
Connecting pipe
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The compressor (1) comprises a shell (2) that safeguards the operational
components within, a cylinder (3) which provides the pumping of the refrigerant fluid,
a cylinder head (4) positioned on the cylinder (3) that directs the sucked and pumped
refrigerant fluid, a suction muffler (5) which attenuates the noise generated by the re-
frigerant fluid, a compressor inlet pipe (6) allowing the entrance of the refrigerant fluid
delivered from the evaporator in the cooling cycle and extending from the outside into
the shell (2), a muffler inlet pipe (7) that allows the entrance of the refrigerant fluid
into the suction muffler (5), and a connecting pipe (8) that connects the compressor
inlet pipe (6) and the muffler inlet pipe (7) to each other and provides the refrigerant
fluid delivered from the evaporator to reach the suction muffler (5).

The connecting pipe (8) comprises an inlet opening (12) wherein the compressor
inlet pipe (6) is attached to and allows the entry of the refrigerant fluid, and an outlet
opening (13) that allows the refrigerant fluid to pass into the muffler inlet pipe (7). The
connecting pipe (8) is assembled on the muffler inlet pipe (7) that is inserted into the
outlet opening (13), so as to clasp it from the outside.

The connecting pipe (8) extending from the compressor inlet pipe (6) towards the
muffler inlet pipe (7), at the elevation of the muffler inlet pipe (7) end, has a width that
allows the end of the muffler inlet pipe (7) to freely make a vibratory motion in the
radial or axial directions, without touching anywhere. The diameter of the connecting
pipe (8) decreases again behind the elevation of the muffler inlet pipe (7) end.
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The connecting pipe (8) comprises an outlet opening side (15), situated around the
outlet opening (13), clasping the muffler inlet pipe (7) by touching on a thin circular
line from its outer surface, a little behind the end of the muffler inlet pipe (7).

In the preferred embodiment of the present invention, the outlet opening side (15),
has a bended structure with resilient features, providing the attenuation of the muffler
inlet pipe (7) vibrations.

The connecting pipe (8) furthermore comprises an attenuation wall (9) forming a
ridge-like surface on the side of the outlet of the refrigerant fluid, on which the outlet
hole (13) and the outlet opening side (15) are situated, preferably forming a plane
almost perpendicular to the axis of the muffler inlet pipe (7) and having a smaller wall
thickness than itself for attaining a flexible feature, attenuating the vibrations of the
muffler inlet pipe (7) in the radial direction, a preferably sloping passage plane (11)
providing the passage to the wide diameter level around the end of the muffler inlet
pipe (7) and attenuating the radial and axial vibrations, and an attenuation cavity (10)
forming the inner volume around the end of the muffler inlet pipe (7), partially storing
the refrigerant fluid, preventing its pressure from decreasing and allowing the end of
the muffler inlet pipe (7) to freely make a vibratory motion in the radial or axial
directions without touching anywhere.

In one embodiment of the present invention, the diameter of the inlet and/or outlet
openings (12,13) is greater than the outer diameter of the compressor and the muffler
inlet pipes (6, 7) to allow for the insertion of the compressor and the muffler inlet pipes
(6, 7) by contacting slightly. In this manner the connecting pipe (8), being joined on
the compressor and the muffler inlet pipes (6, 7), can freely slide forwards and
backwards in the axial direction and the motor vibrations are not transferred to the
shell (2). Furthermore, as the refrigerant fluid flows through the connecting pipe (8), a
little amount of the refrigerant fluid is allowed to seep into the shell (2) by way of inlet
and outlet openings (12,13) to which the compressor and the muffler inlet pipes (6, 7)
are spacedly mounted. Consequently balancing of pressure with the inner volume of
the shell (2) is provided and the compressor (1) start-up gets easier.

In the embodiment of the present invention explained above, the compressor (1)
comprises one or more stoppers (14), preferably fixed to the compressor and/or the
muffler inlet pipes (6, 7), preventing the disjointing of the connecting pipe (8) during
the vibrations from the compressor and the muffler inlet pipes (6, 7) whereupon it is
connected. During operation, the connecting pipe (8) can make a sliding movement on
the compressor and the muffler inlet pipes (6, 7) towards both sides in the axial
direction, in cases when the vibration level increases, moving more in any one
direction or disjointing of the other end and getting freed from the compressor and the
muffler inlet pipes (6, 7) is prevented by the stoppers (14).
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In another embodiment of the present invention, the connecting pipe (8) comprises
one or more refrigerant fluid passage holes (16), situated on the attenuation wall (9),
enhancing the attenuation of the vibrations by increasing the flexibility of the at-
tenuation wall (9), and allowing limited passage of the refrigerant fluid into the inner
volume of the shell (2) thus helping in balancing the pressure.

In the cooling cycle, the refrigerant fluid received from the evaporator reaches the
connecting pipe (8) by passing through the compressor inlet pipe (6) on the shell (2). A
small amount of the refrigerant fluid inside the connecting pipe (8) seeps through the
refrigerant fluid passage holes (16) or between the compressor inlet pipe (6) and the
inlet opening (12) and/or the muffler inlet pipe (7) and the outlet opening (13), mixing
partly with the gases inside the shell (2) thus providing to balance the pressure. The re-
frigerant fluid reaches the suction muffler (5) by passing through the connecting pipe
(8). As the refrigerant fluid passes through the connecting pipe (8), it is partly stored in
the attenuation volume (10) and the decrease of pressure is prevented until it reaches
the suction muffler (5). By way of the connecting pipe (8) being able to make a sliding
movement in the axial direction on the muffler inlet pipe (7) and/or the compressor
inlet pipe (6), the transfer of the motor vibrations to the shell (2) and the increase in the
noise level are prevented. The flexible structure of the outlet opening side (15) clasping
the muffler inlet pipe (7) on the side of the outlet opening (13), attenuates the radially
directed movement of the muffler inlet pipe (7). The part of the muffler inlet pipe (7)
extending into the attenuation volume (10) can move freely without bumping into
anywhere and any harm to the connecting pipe (8) is thus prevented.

The connecting pipe (8) is so structured that it attenuates the movement of the
compressor (1) motor in both radial and axial directions, prevents the transfer of the
motor vibrations to the shell (2) and helps in balancing the pressure. The connecting
pipe (8) is preferably produced of hardened rubber or plastic, almost rigid and hard
enough to perform for a long time without being impaired within the high temperature
environment of the shell (2), with a low thermal conductivity, allowing for easy
injection process and simplified assembly.
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Claims

A compressor (1) comprising a shell (2) that safeguards the operational
components within, a suction muffler (5) which attenuates the noise generated by
the refrigerant fluid, a compressor inlet pipe (6) extending from outside into the
shell (2), allowing the entrance of the refrigerant fluid delivered from the
evaporator in the cooling cycle, a muffler inlet pipe (7) that allows the entrance
of the refrigerant fluid into the suction muffler (5), and characterized by a conn
ecting pipe (8) having an inlet opening (12) wherein the compressor inlet pipe (6)
is attached to, and an outlet opening (13) that allows the refrigerant fluid to pass
into the muffler inlet pipe (7), assembled on the muffler inlet pipe (7) that is
inserted into the outlet opening (13), so as to clasp it from the outside and having
a width that allows the end of the muffler inlet pipe (7) to freely make a vibratory
motion in the radial or axial directions without contacting other components, and
its diameter decreasing again behind the level of the muffler inlet pipe (7) end.

A compressor (1) as in Claim 1, characterized by a connecting pipe (8), having
an attenuation cavity (10), forming the inner volume of the wide diameter area
around the end of the muffler inlet pipe (7), inside which the muffler inlet pipe
(7) can freely make vibratory movements in the radial or axial directions.

A compressor (1) as in Claim 1 or 2, characterized by a connecting pipe (8)
comprising an outlet opening side (15), situated around the outlet opening (13),
clasping the muffler inlet pipe (7) by touching on a thin circular line from its
outer surface, a little behind the end of the muffler inlet pipe (7).

A compressor (1) as in Claim 3, characterized by a connecting pipe (8)
comprising an outlet opening side (15), having a bended structure with resilient
features, providing for the attenuation of the muffler inlet pipe (7) vibrations.

A compressor (1) as in any one of the above claims, characterized by a
connecting pipe (8) comprising an attenuation wall (9) forming a ridge-like
surface on the side of the outlet of the refrigerant fluid, on which the outlet hole
(13) and the outlet opening side (15) are situated, providing the attenuation of the
muffler inlet pipe (7) vibrations in the radial direction.

A compressor (1) as in Claim 5, characterized by a connecting pipe (8)
comprising an attenuation wall (9) forming an almost perpendicular plane to the
axis of the muffler inlet pipe (7).

A compressor (1) as in Claim 5 or 6, characterized by a connecting pipe (8)
comprising an attenuation wall (9) having a smaller wall thickness than itself.

A compressor (1) as in any one of the Claims 5 to 7, characterized by a

connecting pipe (8) having one or more refrigerant fluid passage holes (16),



WO 2006/109239 PCT/IB2006/051100

[009]

[010]

[011]

[012]

7

situated on the attenuation wall (9), enhancing the attenuation of the vibrations
by increasing the flexibility of the attenuation wall (9), allowing a limited
passage of the refrigerant fluid into the inner volume of the shell (2) thus helping
in balancing the pressure.

A compressor (1) as in any one of the above claims, characterized by a
connecting pipe (8) having a passage plane (11) that provide for passing to the
wider diameter level around the end of the muffler inlet pipe (7) and attenuating
the radial and axial vibrations.

A compressor (1) as in any one of the above claims, characterized by a
connecting pipe (8) having inlet and/or outlet openings (12,13) with a diameter
greater than the outer diameter of the compressor and the muffler inlet pipes (6,
7) to allow for the insertion of the compressor and the muffler inlet pipes (6, 7)
by contacting slightly.

A compressor (1) as in any one of the above claims, characterized by one or
more stoppers (14), preventing the disjointing of the connecting pipe (8) from the
compressor and the muffler inlet pipes (6, 7) upon which it is attached during the
vibrations.

A compressor (1) as in any one of the above claims, characterized by a
connecting pipe (8) produced of an almost rigid, hardened rubber material or

plastic material conforming to the injection process.
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