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(54) RECIPROCATING COMPRESSOR CYLINDER COVER

(57) The present invention refers to a reciprocating
compressor cylinder cover and, more particularly, to a
cylinder cover provided with at least one discharge cham-
ber comprising a compact construction concept, able to

guarantee an application in reciprocating compressors
of different capacities, with hermetic housings provided
with different internal volumes.
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Description

Field of the invention

[0001] The present invention refers to a reciprocating
compressor cylinder cover and, more particularly, to a
cylinder cover provided with at least one discharge cham-
ber.

Background of the invention

[0002] As is known to those skilled in the art, recipro-
cating compressors comprise a compression mecha-
nism fundamentally integrated by a compression cylinder
and a movable piston, which performs alternative move-
ments within said compression cylinder. Evidently, one
end of the compression cylinder also receives a set of
valves, which control the inflow (suction) and outlet (dis-
charge) flows of the refrigerant gas from inside the com-
pression cylinder. This set of valves is attached to the
end of the compression cylinder by a component com-
monly known as the cylinder cover.
[0003] In certain embodiments, the cylinder covers al-
so include, in addition to the necessary fastening means,
a chamber involving a discharge valve. This chamber
influences thermodynamic performance and also acts to
attenuate pressure transients from the compression
process.
[0004] In the vast majority of embodiments of recipro-
cating compressors, the cylinder cover consists of a dis-
charge chamber, therefore, it is necessary to provide oth-
er expansion chambers arranged along the discharge
inside the reciprocating compressor.
[0005] On the other hand, the current state of the art
further comprises embodiments in which a cylinder cover
comprises more than one discharge muffling chamber.
[0006] Patent document US5328338 describes, for ex-
ample, a reciprocating compressor that - among other
technical features - comprises a cylinder cover integrated
by three chambers fluidly connected to each other in or-
der to define three expansion chambers in the discharge
sequentially arranged. From a constructive point of view,
said cylinder cover consists of the union between a
stamped metal plate and a smooth metal plate, and said
stamped metal plate includes multiple ribs that, closed
by the smooth metal plate, form the expansion chambers
of discharge and the respective ducts that establish fluid
communications between the chambers. Of course, seal-
ing means (sealing gasket, for example) are also provid-
ed between the metal plates. It is observed, however,
that the metal plates extend in a vertical direction and,
therefore, this type of construction is not suitable for com-
pact reciprocating compressors, after all, they do not
have a large vertical space inside their airtight housings.
[0007] Patent document US9587634, for example, de-
scribes a reciprocating compressor of which cylinder cov-
er comprises a circular region, suitable for the interface
with the free end of the compression cylinder, and two

large radial projections. Said circular region comprises
two chambers, each of which is fluidly connected to one
of the radial projections. Each of the aforementioned ra-
dial projections also receives an additional closing body.
Thus, the set formed by the cylinder cover and additional
closing bodies ends up defining a suction expansion
chamber integrated to the cylinder cover and a discharge
expansion chamber integrated to the cylinder cover, be-
ing that both the expansion chamber of suction and dis-
charge expansion chamber each comprise two sequen-
tially arranged volumes. As can be seen, the closing in-
terfaces of the openings defined in the circular region of
the cylinder cover are defined in a vertical plane while
the closing interfaces of the radial projections are defined
in horizontal planes. This divergence between the closing
planes (which concern the difference between the open-
ing planes of the muffling chambers) is notoriously re-
sponsible for a great manufacturing complexity, after all,
the cylinder cover described in patent document
US9587634 can only be made by an injection process
that employs a complex injection mold integrated by mov-
ing parts.
[0008] Thus, based on the known state of the art, it is
noted that cylinder covers comprising more than one ex-
pansion chamber either have dimensions not suitable for
reciprocating compressors of different capacities
(US5328338) or comprise constructions that require ex-
aggeratedly complex manufacturing processes
(US9587634), which limit the use of metal alloys, thereby
impairing the compressor noise due to the low rigidity of
the assembly and increasing the cost due to the need to
use additional components to guarantee the closing of
the chambers. It is based on this scenario that the present
invention arises.

Objectives of the invention

[0009] Thus, it is the fundamental objective of the in-
vention to disclose a reciprocating compressor cylinder
cover which comprising at least one discharge chamber
fluidly connected to each other, can be made of metallic
material and by means of a simplistic and not excessively
expensive manufacturing process.
[0010] It is also one of the objectives of the invention
at issue that the reciprocating compressor cylinder cover
presented herein comprises a compact construction con-
cept, able to guarantee that an application in reciprocat-
ing compressors of different capacities, with hermetic
housings provided with different internal volumes.
[0011] It is also one of the objectives of the invention
at issue that the reciprocating compressor cylinder cover
now presented has adequate rigidity to avoid resonance
in the excitation frequencies of a reciprocating compres-
sor and allows the fixation for closing through simple and
inexpensive parts, such as screws and hydraulic joints.
[0012] It is also one of the objectives of the invention
at issue that the cylinder cover now disclosed allows the
second chamber to be subdivided into additional cham-
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bers keeping the assembly compact.

Summary of the invention

[0013] All the aforementioned objectives are fully
achieved by means of the reciprocating compressor cyl-
inder cover, which comprises at least one first expansion
chamber and at least one second expansion chamber
fluidly connected to each other by means of at least one
communication duct, the first expansion chamber being
defined, at least partially, in the closing region of the com-
pression cylinder, and the second expansion chamber
being defined, at least partially, in the perpendicular pro-
jection extended from the closing region facing the same
face as the compression cylinder region.
[0014] According to the invention at issue, the first ex-
pansion chamber comprises a closing interface with the
valve plate disposed on the end of the compression cyl-
inder and the second expansion chamber comprises a
closing interface with the counter parts of the discharge
system, with the attachment interface of the first expan-
sion chamber and the attachment interface of the second
expansion chamber facing the same face of the compo-
nent.

Brief description of the drawings

[0015] The present invention is detailed based on the
figures listed below, wherein:

Figure 1 shows, in front perspective, the reciprocat-
ing compressor cylinder cover according to the in-
vention at issue;
Figure 2 illustrates, in posterior perspective, the re-
ciprocating compressor cylinder cover according to
the invention at issue;
Figure 3 shows the reciprocating compressor cylin-
der cover according to the invention at issue, seen
from the back;
Figure 4 shows the reciprocating compressor cylin-
der cover according to the invention at issue, seen
from the front; and
Figure 5 illustrates the section A-A taken from figure
4.
Figure 6 illustrates the exhaust chamber subdivided
into two chambers interconnected by at least one
communication duct.
Figure 7 illustrates the exhaust chamber and the cyl-
inder cover, in section, subdivided into two chambers
interconnected by at least one communication duct.

Detailed Description of the Invention

[0016] In accordance with the core objectives of the
invention at issue, a reciprocating compressor cylinder
cover is disclosed which comprises at least a first expan-
sion chamber 1 and at least a second expansion chamber
2 fluidly connected to each other by means of at least

one communication duct 3.
[0017] According to the invention at issue, a single first
expansion chamber 1 and a single expansion chamber
2 are preferably provided, both of which are fluidly con-
nected to each other via communication duct 3. Also,
according to the invention at issue, both expansion cham-
bers 1 and 2 as well as the communication duct 3 are
made of an integral metallic body, with a tightness be-
tween the parts that allows the adjustment of the com-
ponent stiffness.
[0018] Preferably, but not limited to, expansion cham-
bers 1 and 2 comprise discharge expansion chambers,
their shapes and geometries being defined according to
specific projects and not necessarily related to the ob-
jectives and core of the invention at issue.
[0019] As shown in figures 1, 2, 3 and 4, the first ex-
pansion chamber 1 is defined in region 4 of the compres-
sion cylinder (not shown), and the second expansion
chamber 2 is defined, at least partially, in region 5 ex-
tended from region 4. It is to be noted that, as seen in
the figures, region 4 defines a closure region and region
5 defines a perpendicular projection.
[0020] As with the compressor cylinder cover de-
scribed in patent document US9587634, the first expan-
sion chamber 1 is opened and comprises a closing inter-
face 11 with the valve plate (not shown) arranged on the
end of the compression cylinder (not shown). Thus, in
order to be considered an expansion chamber itself, the
first expansion chamber 1 must be attached to the valve
(not shown) arranged on the end of the compression cyl-
inder (not shown).
[0021] As also with the compressor cylinder cover de-
scribed in patent document US9587634, the second ex-
pansion chamber 2 comprises a closing interface 21 with
a closing structure (not shown). Thus, in order to be con-
sidered an expansion chamber itself, the second expan-
sion chamber 2 needs to be attached to the closing struc-
ture (not shown).
[0022] In any case, and unlike the compressor cylinder
cover described in patent document US9587634, the at-
tachment interface 11 of the first expansion chamber 1
and the closing interface 21 of the second expansion
chamber 2 are facing the same face.
[0023] This feature of the closing interface 11 of the
first expansion chamber 1 and the closing interface 21
of the second expansion chamber 2 facing the same face
is extremely innovative, and ends up: a) allowing the
manufacture of the reciprocating cylinder cover through
the manufacturing process of injection with simple and
low cost tooling; b) allow the design of compact compres-
sors; c) allow the adjustment of flexibility between the
chambers, reducing the resonances in the compressor’s
excitation frequencies; d) allow the fixation of counter-
parts of the discharge system using conventional meth-
ods of fixation in reciprocating compressors (screw and
hydraulic joints); e) allow the second chamber to be sub-
divided into additional chambers keeping the set com-
pact.
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[0024] Finally, in a preferred embodiment, the cylinder
cover of the present invention is capable of comprising
an exhaust chamber that is preferably subdivided into
two or more chambers interconnected by at least one
communication duct.
[0025] It is important to note that the description above
has the sole purpose of describing, in an exemplary man-
ner, the particular embodiment of the utility model at is-
sue. Therefore, it is clear that modifications, variations
and constructive combinations of the elements that per-
form the same function in substantially the same way to
achieve the same results, remain within the scope of pro-
tection defined by the attached claims.

Claims

1. Reciprocating compressor cylinder cover, compris-
ing:

at least a first expansion chamber (1) and at least
a second expansion chamber (2) fluidly con-
nected to each other by means of at least one
communication duct (3);
the first expansion chamber (1) being defined,
at least partially, by the region (4) of the cover
and the counter-parts of the compression cylin-
der;
the second expansion chamber (2) being de-
fined, at least partially, by the region (5) of the
cover and the counter-parts of the discharge
system;
the reciprocating compressor cylinder cover be-
ing characterized in that:

the first expansion chamber (1) comprises
a closing interface (11) with the valve plate
arranged at the end of the compression cyl-
inder and the second expansion chamber
(2) comprises a closing interface (21) with
counter-parts of the discharge system; and
the closing interface (11) of the first expan-
sion chamber (1) and the closing interface
(21) of the second expansion chamber (2)
are facing the same face, and
the regions (4) and (5) of the cylinder cover
comprise at least one restriction between
them, said restriction being designed to re-
duce resonances in the excitation frequen-
cies of the reciprocating compressor.

2. Reciprocating compressor cylinder cover, according
to claim 1, characterized in that an exhaust cham-
ber is subdivided into two or more chambers inter-
connected by at least one communication duct.
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