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(54) CYLINDER HEAD ASSEMBLY, COMPRESSOR AND REFRIGERATION DEVICE

(57) The disclosure relates to a cylinder head assem-
bly, a compressor and a refrigeration device. The cylinder
head assembly includes a crankcase provided with a cyl-
inder hole and an exhaust muffler cavity, wherein the
crankcase is provided with an annular boss at an end of
the cylinder hole, an end surface of the annular boss
forms a first mounting surface, the first mounting surface
is provided with a first exhaust throttle through-hole which
is communicated with the exhaust muffler cavity, and an
outer circular surface of the annular boss is not coaxial
with the cylinder hole and is biased toward the first ex-
haust throttle through-hole; cylinder head components,
an edge of each of the cylinder head components is pro-
vided with a protrusion, and each protrusion is provided
with a second exhaust throttle through-hole correspond-
ing to the first exhaust throttle through-hole; and a cylin-
der cover provided with a first cylindrical mounting groove
and a second cylindrical mounting groove. The compres-
sor includes the cylinder head assembly. The refrigera-
tion device includes the compressor. The disclosure not
only has the advantages of small size and low cost of a
circular cylinder head, but also avoids the technical dif-
ficulty of exhausting gas from a cylinder cover in the tra-
ditional circular cylinder head design, and saves the ma-
terial cost.
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Description

TECHNICAL FIELD

[0001] The disclosure is applied in the field of compres-
sors, and particularly relates to a cylinder head assembly,
a compressor and a refrigeration device.

BACKGROUND

[0002] Cylinder head components of a compressor in-
clude a cylinder cover, a cylinder cover gasket, a suction
muffler, a valve plate component, a suction valve sheet,
a valve plate gasket, cylinder cover screws, etc., wherein
the amount of cylinder cover screws is four. The cylinder
cover, the cylinder cover gasket, the valve plate compo-
nent, the suction valve sheet and the valve plate gasket
are designed to be square in appearance, and cylinder
cover screw mounting holes are formed in four corners.
Correspondingly, threaded holes are formed in a crank-
case board (near the top end of a cylinder hole), and the
four number of cylinder cover screws are matched with
the threaded holes to fasten each cylinder head compo-
nent.
[0003] Due to many shortcomings of the square cylin-
der head components, circular cylinder head compo-
nents are generally used in the prior art. However, the
cylinder head components in the prior art still have the
following shortcomings.

1. An exhaust system is led out from a cylinder cover,
and then introduced into a separate exhaust muffler,
which results in a large number of overall structural
parts, complex processes, and high production cost.

2. Cylinder head components are complicated in po-
sitioning and difficult in processing, positioning and
assembling, high in process cost, long in production
time, slow in pace, and prone to bad displacement
in the assembling process.

3. The cylinder head components have poor gas
tightness, and the material cost is high.

SUMMARY

[0004] An objective of the disclosure is to solve at least
one of the technical problems existing in the prior art and
provide a cylinder head assembly, a compressor and a
refrigeration device, which not only have the advantages
of small size and low cost of a circular cylinder head, but
also avoid the technical difficulty of exhausting gas from
a cylinder cover in the traditional circular cylinder head
design, and save the material cost.
[0005] The technical solutions adopted by the disclo-
sure to solve the technical problems are as follows.
[0006] According a first aspect, the cylinder head as-
sembly includes:

a crankcase provided with a cylinder hole and an
exhaust muffler cavity, wherein the crankcase is pro-
vided with an annular boss at an end of the cylinder
hole, an end surface of the annular boss forms a first
mounting surface provided with a first exhaust throt-
tle through-hole communicated with the exhaust
muffler cavity, and an outer circular surface of the
annular boss is not coaxial with the cylinder hole and
is biased toward the first exhaust throttle through-
hole;
cylinder head components including an exhaust
valve sheet, a valve plate and a suction valve sheet,
wherein each of the cylinder head components has
a circular shape, an edge of each of the cylinder head
components is provided with a protrusion, and each
protrusion is provided with a second exhaust throttle
through-hole corresponding to the first exhaust throt-
tle through-hole; and
a cylinder cover provided with a first cylindrical
mounting groove and a second cylindrical mounting
groove, wherein the first cylindrical mounting groove
is coaxial with the cylinder hole, the second cylindri-
cal mounting groove is coaxial with the outer circular
surface of the annular boss, the cylinder cover is
connected to the crankcase and clamps the cylinder
head components between the bottom of the first
cylindrical mounting groove and the first mounting
surface, the second exhaust throttle through-hole is
communicated with the first exhaust throttle through-
hole to form an exhaust passage, and the second
cylindrical mounting groove is matched with the outer
circular surface of the annular boss.

[0007] In conjunction with the first aspect, in some em-
bodiments of the first aspect, each of the cylinder head
components can be fitted in the first cylindrical mounting
groove and matched with a cylindrical surface of the first
cylindrical mounting groove.
[0008] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylindrical surface of the first cylindrical
mounting groove and a cylindrical surface of the second
cylindrical mounting groove are inscribed.
[0009] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with a positioning
groove that is matched with the protrusion; the cylinder
cover is provided with a positioning post, and the edge
of each of the cylinder head components is provided with
a first groove that is matched with the positioning post;
and the positioning post, the first groove and the inscribed
position are distributed in a circumferential direction of
the first cylindrical mounting groove.
[0010] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with a positioning
boss, and the crankcase is provided with a recess that
is matched with the positioning boss.
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[0011] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the positioning boss is located at an end of the
positioning post.
[0012] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder head components also include a cyl-
inder cover gasket and a valve plate gasket, wherein the
cylinder cover gasket is disposed between the cylinder
cover and the exhaust valve sheet, and the valve plate
gasket is disposed between the suction valve sheet and
the crankcase.
[0013] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, a second mounting surface is formed on an end
surface of the crankcase at an outer side of the annular
boss; after all the cylinder head components are
clamped, a first gap is left between the bottom of the
second cylindrical mounting groove and the first mount-
ing surface; and a second gap is left between the top of
the second cylindrical mounting groove and the second
mounting surface.
[0014] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the first gap and the second gap are not less than
0.1 mm, respectively.
[0015] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with a plurality of
first connecting holes in the peripheries of the first cylin-
drical mounting groove and the second cylindrical mount-
ing groove; the crankcase is provided with second con-
necting holes corresponding to the first connecting holes;
and the cylinder cover and the crankcase are connected
by connecting members that pass through the first con-
necting holes and the second connecting holes.
[0016] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, a part of a wall of at least one of the first connect-
ing holes bulges toward the inside of the first cylindrical
mounting groove, and the edge of each of the cylinder
head components is provided with a second groove that
is matched with the bulged wall.
[0017] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with a flange at one
end that is matched with the crankcase, and the first con-
necting holes are provided in the flange.
[0018] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the first exhaust throttle through-hole in the first
mounting surface is located in an extension line of a con-
necting line between a center of the outer circle of the
annular boss and a center of the cylinder hole.
[0019] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, a minimum distance between the first exhaust
throttle through-hole and the outer circular surface of the

annular boss is not less than 2 mm, and a minimum dis-
tance between the first exhaust throttle through-hole and
the cylinder hole is not less than 2 mm.
[0020] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, each of the cylinder head components is formed
from a square sheet by punching, and the protrusion of
each cylinder head component is located at a corner of
the square sheet.
[0021] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with an exhaust
cavity at the bottom of the first cylindrical mounting
groove, and a throttling component and an exhaust valve
sheet limiting component are provided in the exhaust
cavity.
[0022] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the cylinder cover is provided with a mounting
hole, a suction muffler is further included, and a gas outlet
end of the suction muffler is provided in the mounting
hole and is tightly pressed against the cylinder head com-
ponents by an elastic component.
[0023] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the elastic component includes a clamp spring
formed by bending an elastic sheet and having a first
clamping arm, a connecting portion and a second clamp-
ing arm, wherein an end of the first clamping arm is re-
versely everted to form a first clamping wing, and an end
of the second clamping arm is reversely everted to form
a second clamping wing; a clamp spring mounting groove
is formed in the wall of the mounting hole; a clamping
wing limiting boss is provided in the clamp spring mount-
ing groove; the clamp spring is embedded into the clamp
spring mounting groove and is clamped by the clamping
wing limiting boss through the first clamping wing and
the second clamping wing; and the connecting portion
presses the suction muffler in the mounting hole.
[0024] In conjunction with the first aspect and the
above embodiments, in some embodiments of the first
aspect, the connecting portion has a bent pressing part
for pressing the suction muffler.
[0025] According to a second aspect, the compressor
includes the cylinder head assembly according to any of
the embodiments in the first aspect.
[0026] According to a third aspect, a refrigeration de-
vice includes the compressor according to the second
aspect.
[0027] One of the above technical solutions has at least
one of the following advantages or beneficial effects:

1. Each of the cylinder head components is of a cir-
cular design, which saves the overall size of the cyl-
inder head component, and reduces the weight and
the cost.
2. The second exhaust throttle through-hole in each
cylinder head component, the first exhaust throttle
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through-hole in the annular boss and the exhaust
muffler cavity in the cylinder head are communicated
to form an exhaust passage, and the technical solu-
tion in the prior art that an exhaust system is led out
from a cylinder cover and then introduced into a sep-
arate exhaust muffler is abandoned, so that the over-
all structure has fewer parts, simpler process and
lower production cost.
3. The outer circular surface of the annular boss and
the cylinder hole, the first cylindrical mounting groove
and the second cylindrical mounting groove are all
designed to be non-coaxial, which can ensure a good
seal of the exhaust passage while greatly saving the
amount of materials used for the crankcase and the
cylinder cover, thereby greatly reducing the produc-
tion cost. In addition, the structural form of being non-
coaxial also plays a foolproof function for assembly-
line operations.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028] The disclosure will be further described below
in conjunction with the accompanying drawings, in which:

FIG. 1 is a schematic structural diagram of a com-
pressor in one embodiment of the disclosure;

FIG. 2 is an exploded structural view of a cylinder
head assembly of the compressor in one embodi-
ment of the disclosure;

FIG. 3 is a schematic structural diagram of a crank-
case in one embodiment as shown in FIG. 2;

FIG. 4 is a schematic diagram that the outer circular
surface of an annular boss is not coaxial with a cyl-
inder hole in one embodiment as shown in FIG. 2;

FIG. 5 is a schematic structural diagram that a cyl-
inder head component is formed from a square sheet
in one embodiment as shown in FIG. 2;

FIG. 6 is a schematic diagram of an internal structure
of a cylinder cover in one embodiment as shown in
FIG. 2;

FIG. 7 is a schematic structural diagram that the cyl-
inder head component is provided in the cylinder
cover in one embodiment as shown in FIG. 2;

FIG. 8 is a schematic structural diagram after the
cylinder cover and the crankcase are connected in
one embodiment as shown in FIG. 2;

FIG. 9A is a partially enlarged view at A in FIG. 8; and

FIG. 10 is a schematic structural diagram of the cyl-
inder cover and a mounting hole in one embodiment

as shown in FIG. 2.

DETAILED DESCRIPTION

[0029] This section will describe specific embodiments
of the disclosure in detail. The preferred embodiments
of the disclosure are shown in the accompanying draw-
ings. The accompanying drawings function to supple-
ment the description of the text part of the description
with graphics, so as to intuitively and vividly understand
each technical feature and overall technical solution of
the disclosure, but cannot be understood as a limitation
for the protection scope of the disclosure.
[0030] In the disclosure, if there is a description of di-
rections (up, down, left, right, front and back), it is only
for the convenience of describing the technical solution
of the disclosure, but not indicating or implying that the
indicated technical features have to be specifically locat-
ed, and structured and operated in a specific direction,
and therefore, should not be understood as limitations to
the disclosure.
[0031] In the disclosure, "several" means a number of
one or more, and "a plurality of" means a number of two
or more, and "greater than", "less than", "exceeding",
etc., are understood as not including the number; and
"above", "below", "within", etc., are understood to include
the number. In the description of the disclosure, the terms
"first" and "second" are, if any, used for only distinguish-
ing the technical features, but cannot be understood as
indicating or implying the relative importance or implicitly
specifying the number of the indicated technical features
or implicitly specifying the precedence relationship of the
indicated technical features.
[0032] In the disclosure, unless otherwise definitely
limited, the terms "provided", "mounted", "connected"
and the like need to be broadly understood. For example,
connection may be direct connection, or connection via
an intermediation, or fixed connection, or detachable
connection or integrated connection; or may be mechan-
ical connection, or electrical connection or the ability to
communicate with each other; or may be internal com-
munication between two components or an interaction
between two components. Those of ordinary skill in the
art can understand the specific meanings of the above
terms in the disclosure in accordance with specific con-
tent of the technical solutions.
[0033] An embodiment of the disclosure provides a
compressor, and particularly relates to a reciprocating
compressor. Referring to FIG. 1, the reciprocating com-
pressor includes a cylinder head assembly, a driving as-
sembly 2 and a casing 3. The cylinder head assembly
and the driving assembly 2 are provided inside the casing
3. An exhaust pipe 31 and a suction pipe 32 are provided
on the casing 3. When the reciprocating compressor
works, a working fluid is continuously sucked by the suc-
tion pipe 32 and discharged from the exhaust pipe 31
after being compressed. The cylinder head assembly in-
cludes a crankcase 1, cylinder head components 4 and
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a cylinder cover 5. The crankcase 1 is provided with a
cylinder hole 11. The driving assembly 2 includes a mo-
tor, a crankshaft, a connecting rod and a piston. In oper-
ation, the motor drives the crankshaft to rotate, an ec-
centric portion of the crankshaft drives the connecting
rod to move, the connecting rod drives the piston to re-
ciprocate in the cylinder hole 11 of the crankcase 1, and
meanwhile the working fluid is controlled by the cylinder
head assembly to flow in and out to realize the compres-
sion of a refrigerant.
[0034] Referring to FIGs 2 and 3, the crankcase 1 is
provided with the cylinder hole 11 and an exhaust muffler
cavity 12. The exhaust muffler cavity 12 is cast on the
crankcase 1. The crankcase 1 is provided with an annular
boss 13 at an end of the cylinder hole 11, An end surface
of the annular boss 13 forms a first mounting surface 14
which is closely fitted with each cylinder head component
4. The first mounting surface 14 is provided with a first
exhaust throttle through-hole 15 which is communicated
with the exhaust muffler cavity 12. According to the em-
bodiment of the disclosure, an external exhaust muffler
is replaced by the exhaust muffler cavity 12, which has
a simple structure and lower process cost.
[0035] Referring to FIG. 3, the outer circular surface of
the annular boss 13 is not coaxial with the cylinder hole
11, and is biased toward the first exhaust throttle through-
hole 15, such that the annular boss 13 has a larger con-
tact surface on the side where the first exhaust throttle
through-hole 15 is located, for fitting with the cylinder
head component 4, so as to ensure sealing and ensure
that no leakage occurs around the first exhaust throttle
through-hole 15 during the exhaust process. Meanwhile,
the annular boss 13 has a smaller thickness on the side
away from the first exhaust throttle through-hole 15,
thereby greatly saving the material consumption of the
crankcase 1 and greatly reducing the production cost.
Referring to FIG. 4, compared with a coaxial structure
design, the embodiment of the disclosure can save a
material quota of a diagonally shaded area.
[0036] The cylinder head components 4 are used to
control a flow direction of the working fluid when the com-
pressor works. Referring to FIG. 2, the cylinder head
components 4 include an exhaust valve sheet 41, a valve
plate 42 and a suction valve sheet 43. The valve plate
42 is provided with a suction hole and an exhaust hole.
The exhaust valve sheet 41 is attached to the outside of
the valve plate 42. The exhaust valve sheet 41 is provided
with an exhaust valve flap corresponding to the exhaust
hole and a suction avoidance hole corresponding to the
suction hole. The suction valve sheet 43 is attached to
the inside of the valve plate 42, and the suction valve
sheet 43 is provided with a suction valve flap correspond-
ing to the suction hole and an exhaust avoidance hole
corresponding to the exhaust hole. In some embodi-
ments, the cylinder head components 4 also include a
cylinder cover gasket 40 and a valve plate gasket 47.
The cylinder cover gasket 40 is disposed between the
cylinder cover 5 and the exhaust valve sheet 41, and the

valve plate gasket 47 is disposed between the suction
valve sheet 43 and the crankcase 1.
[0037] Referring to FIG. 2 and FIG. 5, each of the cyl-
inder head components 4 is of a circular design, which
can save the overall size of the cylinder head component,
and reduce the weight and the cost. An edge of each
cylinder head component 4 is provided with a protrusion
44. The protrusion 44 is provided with a second exhaust
throttle through-hole 45 corresponding to the first exhaust
throttle through-hole 15. The respective cylinder head
components 4 are stacked. The second exhaust throttle
through-holes 45 of respective cylinder head compo-
nents 4 are sequentially butted to form a duct through
which the working fluid can flow. Each protrusion 44 can
be set to be round, oval, square, specially-shaped, etc.
Each protrusion 44 can keep a sufficient sealing width
around the second exhaust throttle through-hole 45 of
each cylinder head component 4 to ensure that no leak-
age occurs around the second exhaust throttle through-
hole 45 during the exhaust process.
[0038] Referring to FIG. 2 and FIG. 6, the cylinder cover
5 is provided with a first cylindrical mounting groove 51
and a second cylindrical mounting groove 52. The first
cylindrical mounting groove 51 has a diameter smaller
than that of the second cylindrical mounting groove 52,
and the first cylindrical mounting groove 51 is coaxial with
the cylinder hole 11 and used to clamp each cylinder
head component 4 at the end of the first cylinder hole 11.
The second cylindrical mounting groove 52 is coaxial with
an outer circular surface of the annular boss 13. After the
cylinder cover 5 is connected to the crankcase 1, the
second cylindrical mounting groove 52 is matched with
the outer circular surface of the annular boss 13, and
then mounted and positioned. The cylinder cover 5 is
connected to the crankcase 1 and clamps the respective
cylinder head component 4 between the bottom of the
first cylindrical mounting groove 51 and the first mounting
surface 14, and the second exhaust throttle through-hole
45 is communicated with the first exhaust throttle
through-hole 15 to form an exhaust passage. The first
cylindrical mounting groove 51 and the second cylindrical
mounting groove 52 are both designed to be non-coaxial,
which can greatly save the amount of materials used for
the cylinder cover 5, thereby greatly reducing the pro-
duction cost. In addition, the structural form of being non-
coaxial also plays a foolproof function for assembly-line
operations, which helps the cylinder cover 5 and the
crankcase 1 to quickly and accurately realize the butt
joint, and makes the process simpler and the production
cost lower.
[0039] In some embodiments, referring to FIG. 7, each
of the cylinder head components 4 can be assembled in
the first cylindrical mounting groove 51 and matched with
a cylindrical surface of the first cylindrical mounting
groove 51. When assembling, the cylinder cover gasket
40, the exhaust valve sheet 41 and the valve plate 42
are positioned and assembled. That is, cylindrical outer
circles of the cylinder cover gasket 40, the exhaust valve
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sheet 41 and the valve plate 42 are directly mounted into
the cylindrical surface of the first cylindrical mounting
groove 51 to form radial positioning. The centrally-biased
second cylindrical mounting groove 52 is provided at the
same time. The suction valve sheet 43 and the valve
plate gasket 47 are positioned and assembled, and the
second cylindrical mounting groove 52 is then mounted
and positioned on a circular outer wall surface of the an-
nular boss 13 of the crankcase 1. After the cylinder head
components 4 are assembled, the cylinder cover 5 is
fastened to the crankcase 1 by connecting members,
such as screws, to seal the cylinder hole 11. The assem-
bly process is more orderly and the positioning accuracy
is higher.
[0040] In order to maximally save the material quota,
referring to FIG. 6 and FIG. 7, the cylindrical surface of
the first cylindrical mounting groove 51 and the cylindrical
surface of the second cylindrical mounting groove 52 are
inscribed, which is the most material-saving solution ge-
ometrically. It can be understood that the structural de-
sign in which the cylindrical surface of the first cylindrical
mounting groove 51 and the cylindrical surface of the
second cylindrical mounting groove 52 are coaxial and
inscribed can save materials.
[0041] In some embodiments, referring to FIG. 4, on
the first mounting surface 14, the first exhaust throttle
through-hole 15 is located in an extension line of a con-
necting line between the center of the outer circle of the
annular boss 13 and the center of the cylinder hole 11.
At this time, the first exhaust throttle through-hole 15 is
located at the widest portion of the annular boss 13. In
order to ensure a good contact seal, a minimum distance
between the first exhaust throttle through-hole 15 and
the outer circular surface of the annular boss 13 is not
less than 2 mm, and a minimum distance between the
first exhaust throttle through-hole 15 and the cylinder hole
11 is not less than 2 mm. By keeping a sufficient sealing
width, it is ensured that no leakage occurs around the
second exhaust throttle through-hole 45 during the ex-
haust process.
[0042] Further, referring to FIG. 7, the cylinder cover
5 is provided with a positioning groove 53 arranged in a
depth direction of the first cylindrical mounting groove
51. The protrusion 44 of each cylinder head component
4 engages with the positioning groove 53 to form a first
positioning point for positioning the cylinder head com-
ponent 4. The cylinder cover 5 is provided with a posi-
tioning post 54 which is arranged in the depth direction
of the first cylindrical mounting groove 51. Referring to
FIG. 5, the edge of each cylinder head component 4 is
provided with a first groove 46 which engages with the
positioning post 54 to form a second positioning point for
positioning the cylinder head component 4. A third posi-
tioning point for positioning the cylinder head component
4 is formed at a position where the cylindrical surface of
the first cylindrical mounting groove 51 and the cylindrical
surface of the second cylindrical mounting groove 52 are
inscribed. The positioning post 54, the first groove 46 and

the inscribed position are distributed in a circumferential
direction of the first cylindrical mounting groove 51, and
are spaced a certain distance apart. The combined action
of the first positioning point, the second positioning point
and the third positioning point ensures the accuracy of
the mounting and positioning of the cylinder head com-
ponents 4, especially the accuracy of the mounting and
positioning of the suction valve sheet 43 and the valve
plate gasket 47 that cannot be positioned by the first cy-
lindrical mounting groove 51, and ensures the normal
operation of the suction and exhaust functions of the cyl-
inder head components 4.
[0043] In some embodiments, referring to FIG. 3 and
FIG. 6, a positioning boss 55 is provided on the cylinder
cover 5, and a recess 10 is formed in the crankcase 1.
After the cylinder cover 5 is connected to the crankcase
1, the positioning boss 55 is embedded in the recess for
quick assembly and positioning, wherein the positioning
boss 55 has a dome that can guide the positioning boss
55 to quickly fit into the recess.
[0044] Further, the positioning boss 55 and the posi-
tioning post 54 can be separated or butted. For example,
in the embodiment shown in FIG. 6, the positioning boss
55 is located at the end of the positioning post 54, and
the positioning boss 55 and the positioning post 54 are
located at the same position, which is convenient for the
design and molding of a mold of the cylinder cover 5. In
addition, the positioning boss 55 also provides a guiding
function for the cylinder head components 4, which
makes the assembly of the cylinder head components 4
in the first cylindrical mounting groove 51 more conven-
ient, and plays a foolproof role.
[0045] Referring to FIG. 3, a second mounting surface
16 is formed on the end surface of the crankcase 1 at an
outer side of the annular boss 13. The second mounting
surface 16 is formed by machining with a milling cutter,
and the circular outer wall surface of the annular boss 13
of the crankcase 1 is formed by machining with the milling
cutter at the same time. The circular outer wall surface
of the annular boss 13 is not coaxial with the cylinder
hole 11 of the crankcase 1, and the axis of the annular
boss 13 is biased toward the first exhaust throttle through-
hole 15.
[0046] Referring to FIG. 8 and FIG. 9, after all the cyl-
inder head components 4 are clamped, a first gap is left
between the bottom of the second cylindrical mounting
groove 52 and the first mounting surface, and a second
gap is left between the top of the second cylindrical
mounting groove 52 and the second mounting surface
16. The first gap and the second gap are not less than
0.1 mm, that is, no direct contact occurs. Therefore, it is
ensured that only the bottom of the first cylindrical mount-
ing groove 51 of the cylinder cover 5 is supported by the
cylinder head components 4 and the crankcase 1, and
no two or more supporting surfaces will appear. A plurality
of supporting surfaces may cause a bad phenomenon of
over-positioning, while a single supporting surface can
ensure that the cylinder head components 4 obtain suf-
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ficient pressing force, to ensure the sealing performance
of the cylinder. It can be ensured that no over-positioning
phenomenon occurs, even if the cylinder head compo-
nents 4 are tightened by the torque from cylinder cover
5 screws and the cylinder cover gasket 40 and the valve
plate gasket 47 are compressed and deformed.
[0047] The cylinder cover 5 and the crankcase 1 may
be connected and locked by screws, bolts, buckles, etc.
Referring to FIG. 2, FIG. 3 and FIG. 6, in some embod-
iments, the cylinder cover 5 is provided with a plurality
of first connecting holes 56 in the peripheries of the first
cylindrical mounting groove 51 and the second cylindrical
mounting groove 52. The crankcase 1 is provided with
second connecting holes 17 corresponding to the first
connecting holes 56. The cylinder cover 5 and the crank-
case 1 are connected by connecting members that pass
through the first connecting holes 56 and the second con-
necting holes 17. The connecting members may be
screws or bolts. After the cylinder head components 4
are assembled, the cylinder cover 5 is fastened to the
crankcase 1 by a plurality of connecting members to seal
the cylinder hole 11. The plurality of connecting members
are distributed on the periphery of the cylinder cover 5,
which can provide a more uniform pressing force for the
cylinder head components 4, achieve a better sealing
effect, and avoid the leakage of the working fluid.
[0048] Further, in some embodiments, referring to FIG.
7, a part of a wall of at least one of the first connecting
holes 56 bulges toward the inside of the first cylindrical
mounting groove 51, and the edge of each of the cylinder
head components 4 is provided with a second groove 48
that is matched with the bulged wall. That is, the second
groove 48 of each cylinder head component 4 engages
with the bulged wall to form a fourth positioning point.
The combined action of the first positioning point, the
second positioning point, the third positioning point and
the fourth positioning point ensures the accuracy of the
mounting and positioning of the cylinder head compo-
nents 4, especially the accuracy of the mounting and po-
sitioning of the suction valve sheet and the valve plate
gasket 47 that cannot be positioned by the first cylindrical
mounting groove 51, and ensures the normal operation
of the suction and exhaust functions of the cylinder head
components 4.
[0049] The cylinder cover 5 is provided with a flange
57 at one end that is matched with the crankcase 1, and
the first connecting holes 56 are provided in the flange
57. The cylinder head components 4 are embedded in
the cylindrical mounting groove of the cylinder cover 5,
and the connecting members of the cylinder cover 5 are
located outside the circular contour of the cylinder head
components 4 as a whole. By means of the strengthened
design of the peripheral structure of the first connecting
holes 56 of the cylinder cover 5, an acting force from the
connecting members of the cylinder cover 5 is transmit-
ted to the bottom of the first cylindrical mounting groove
51 of the cylinder cover 5 to press the cylinder head com-
ponents 4. Therefore, the cylinder head components 4

and the cylinder cover 5 screws for fixing the cylinder
cover 5 are not directly stacked in a thickness direction.
Therefore, the cylinder cover 5 between the cylinder cov-
er 5 screws and the cylinder head gasket 40 can have a
smaller material thickness.
[0050] Therefore, the head of each cylinder head 5
screw can have a smaller distance from a first board of
the crankcase 1. A safety distance between the head of
each cylinder cover 5 screw and the casing is required
to be greater than or equal to 4 mm. In the embodiment
of the disclosure, since the head of each cylinder cover
5 screw is closer to the first board of the crankcase 1,
the compressor can be made smaller in a long axis di-
rection (that is, an axial direction of the cylinder hole 11),
such that the compressor has a more compact structure
and lower cost.
[0051] Referring to FIG. 5, the cylinder head compo-
nents 4 provided with the protrusions 44 will not increase
the material usage quota. That is, no real input cost will
be produced in the production process. Because the cyl-
inder head components 4 are formed by punching a
whole sheet, the process quota is determined by a small-
est square area corresponding to a projection profile. Be-
cause each protrusion 44 in the embodiment of the dis-
closure has a sufficiently small external dimension, the
protrusion 44 of each cylinder head component 4 is lo-
cated at a corner of the square sheet without increasing
any additional material quota, thereby reducing the pro-
duction cost.
[0052] Referring to FIG. 6, the cylinder cover 5 is pro-
vided with an exhaust cavity 58 at the bottom of the first
cylindrical mounting groove 51. The exhaust cavity 58 is
used to guide the working fluid discharged from the cyl-
inder head components 4 into the second exhaust throttle
through-hole 45. A throttling component 59 is provided
in the exhaust cavity 58. The throttling component 59
includes an oblique baffle. The throttling component 59
can narrow a flow path of the working fluid and reduce
the exhaust pulsation of the working fluid. An exhaust
valve sheet limiting component 510 capable of limiting a
stroke of the exhaust valve flap is provided in the exhaust
cavity 58.
[0053] In some embodiments, referring to FIG. 2, FIG
6 and FIG. 10, the cylinder cover 5 is provided with a
mounting hole 511. The exhaust cavity 58 is divided by
the wall of the mounting hole 511. A suction muffler 6 is
further provided. A gas outlet end of the suction muffler
6 is provided in the mounting hole 511, and is pressed
against the cylinder head components 4 by the elastic
component 7. When the compressor works, the working
fluid enters the suction muffler 6 through the suction pipe
32, and then enters the cylinder hole 11 after being muf-
fled for noise reduction. The elastic component 7 can
tightly press the suction muffler 6 against the cylinder
head components 4, and at the same time, ensure that
the suction muffler 6 are closely fitted with the cylinder
head components 4 under vibration conditions, thereby
avoiding the leakage of the working fluid.
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[0054] Referring to FIG. 2, a limiting block 61 is ar-
ranged at the gas outlet end of the suction muffler 6. The
cylinder cover is provided with a limiting groove 514. After
the suction muffler 6 is assembled, the limiting block 61
is embedded in the limiting groove for positioning.
[0055] The elastic component 7 may be a compression
spring, a clamp spring, an elastic pad, etc. Referring to
FIG. 2, in some embodiments, the elastic component 7
includes a clamp spring formed by bending an elastic
sheet and having a first clamping arm 71, a connecting
portion 72 and a second clamping arm 73. The first
clamping arm 71, the connecting portion 72 and the sec-
ond clamping arm 73 are shaped like M. The connecting
portion 72 has a bent pressing part for pressing the suc-
tion muffler 6. An end of the first clamping arm 71 is re-
versely everted to form a first clamping wing 74, and an
end of the second clamping arm 73 is reversely everted
to form a second clamping wing 75. The wall of the mount-
ing hole 511 is provided with two clamp spring mounting
grooves 512 which are arranged oppositely, and a clamp-
ing wing limiting boss 513 is provided in the clamp spring
mounting grooves 512. Upon assembling, the gas outlet
end of the suction muffler 6 is inserted into the mounting
hole 511; the clamp spring is embedded into the clamp
spring mounting groove 512; the first clamping wing 74
and the second clamping wing 75 pass over the clamping
wing limiting boss 513 to be clamped with the clamping
wing limit boss 513; and the connecting portion 72 tightly
presses the suction muffler 6 in the mounting hole 511.
[0056] An embodiment of the disclosure further pro-
vides a refrigeration device which includes the compres-
sor described in any one of the above embodiments. The
structural features and advantages of the compressor
have been described in detail above, and will not be re-
peated.
[0057] Of course, the disclosure is not limited to the
above-mentioned embodiments. Those skilled in the art
can make equivalent modifications or substitutions with-
out departing from the spirit of the disclosure. These
equivalent modifications or substitutions are all included
in the scope defined by the claims of the present appli-
cation.

Claims

1. A cylinder head assembly, comprising:

a crankcase provided with a cylinder hole and
an exhaust muffler cavity, wherein the crank-
case is provided with an annular boss at the end
of the cylinder hole, an end surface of the annu-
lar boss forms a first mounting surface provided
with a first exhaust throttle through-hole com-
municated with the exhaust muffler cavity, and
an outer circular surface of the annular boss is
not coaxial with the cylinder hole and the outer
circular surface is biased toward the first exhaust

throttle through-hole;
cylinder head components comprising an ex-
haust valve sheet, a valve plate and a suction
valve sheet, wherein each of the cylinder head
components has a circular shape, an edge of
each of the cylinder head components is provid-
ed with a protrusion, and each protrusion is pro-
vided with a second exhaust throttle through-
hole corresponding to the first exhaust throttle
through-hole; and
a cylinder cover provided with a first cylindrical
mounting groove and a second cylindrical
mounting groove, wherein the first cylindrical
mounting groove is coaxial with the cylinder
hole, the second cylindrical mounting groove is
coaxial with the outer circular surface of the an-
nular boss, the cylinder cover is connected to
the crankcase and clamps the cylinder head
components between the bottom of the first cy-
lindrical mounting groove and the first mounting
surface, the second exhaust throttle through-
holes are communicated with the first exhaust
throttle through-hole to form an exhaust pas-
sage, and the second cylindrical mounting
groove is matched with the outer circular surface
of the annular boss.

2. The cylinder head assembly according to claim 1,
wherein each of the cylinder head components can
be fitted in the first cylindrical mounting groove and
matched with a cylindrical surface of the first cylin-
drical mounting groove.

3. The cylinder head assembly according to claim 1,
wherein the cylindrical surface of the first cylindrical
mounting groove and a cylindrical surface of the sec-
ond cylindrical mounting groove are inscribed.

4. The cylinder head assembly according to claim 3,
wherein the cylinder cover is provided with a posi-
tioning groove that is matched with the protrusion;
the cylinder cover is provided with a positioning post,
and the edge of each of the cylinder head compo-
nents is provided with a first groove that is matched
with the positioning post; and the positioning post,
the first groove and the inscribed position are distrib-
uted in a circumferential direction of the first cylindri-
cal mounting groove.

5. The cylinder head assembly according to claim 4,
wherein the cylinder cover is provided with a posi-
tioning boss, and the crankcase is provided with a
recess that is matched with the positioning boss.

6. The cylinder head assembly according to claim 5,
wherein the positioning boss is located at an end of
the positioning post.
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7. The cylinder head assembly according to claim 1,
wherein the cylinder head components further com-
prise a cylinder cover gasket and a valve plate gas-
ket, the cylinder cover gasket being disposed be-
tween the cylinder cover and the exhaust valve
sheet, and the valve plate gasket being disposed
between the suction valve sheet and the crankcase.

8. The cylinder head assembly according to any one
of claims 1 to 7, wherein a second mounting surface
is formed on an end surface of the crankcase at an
outer side of the annular boss; after all the cylinder
head components are clamped, a first gap is left be-
tween the bottom of the second cylindrical mounting
groove and the first mounting surface; and a second
gap is left between the top of the second cylindrical
mounting groove and the second mounting surface.

9. The cylinder head assembly according to claim 8,
wherein the first gap and the second gap are not less
than 0.1 mm, respectively.

10. The cylinder head assembly according to claim 1,
wherein the cylinder cover is provided with a plurality
of first connecting holes in the peripheries of the first
cylindrical mounting groove and the second cylindri-
cal mounting groove; the crankcase is provided with
second connecting holes corresponding to the first
connecting holes; and the cylinder cover and the
crankcase are connected by connecting members
that pass through the first connecting holes and the
second connecting holes.

11. The cylinder head assembly according to claim 10,
wherein a part of a wall of at least one of the first
connecting holes bulges toward the inside of the first
cylindrical mounting groove, and the edge of each
of the cylinder head components is provided with a
second groove that is matched with the bulged wall.

12. The cylinder head assembly according to claim 10
or 11, wherein the cylinder cover is provided with a
flange at one end that is matched with the crankcase,
and the first connecting holes are provided in the
flange.

13. The cylinder head assembly according to claim 1,
wherein the first exhaust throttle through-hole in the
first mounting surface is located in an extension line
of a connecting line between a center of the outer
circle of the annular boss and a center of the cylinder
hole

14. The cylinder head assembly according to claim 13,
wherein a minimum distance between the first ex-
haust throttle through-hole and the outer circular sur-
face of the annular boss is not less than 2 mm, and
a minimum distance between the first exhaust throt-

tle through-hole and the cylinder hole is not less than
2 mm.

15. The cylinder head assembly according to claim 1,
wherein each of the cylinder head components is
formed from a square sheet by punching, and the
protrusion of each cylinder head component is locat-
ed at a corner of the square sheet.

16. The cylinder head assembly according to claim 1,
wherein the cylinder cover is provided with an ex-
haust cavity at the bottom of the first cylindrical
mounting groove, and a throttling component and an
exhaust valve sheet limiting component are provided
in the exhaust cavity.

17. The cylinder head assembly according to claim 1,
wherein the cylinder cover is provided with a mount-
ing hole, a suction muffler is further comprised, and
a gas outlet end of the suction muffler is provided in
the mounting hole and is tightly pressed against the
cylinder head components by an elastic component.

18. The cylinder head assembly according to claim 17,
wherein the elastic component comprises a clamp
spring formed by bending an elastic sheet and hav-
ing a first clamping arm, a connecting portion and a
second clamping arm, wherein an end of the first
clamping arm is reversely everted to form a first
clamping wing, and an end of the second clamping
arm is reversely everted to form a second clamping
wing; a clamp spring mounting groove is formed in
a wall of the mounting hole; a clamping wing limiting
boss is provided in the clamp spring mounting
groove; the clamp spring is embedded into the clamp
spring mounting groove and is clamped by the
clamping wing limiting boss through the first clamp-
ing wing and the second clamping wing; and the con-
necting portion tightly presses the suction muffler in
the mounting hole.

19. The cylinder head assembly according to claim 18,
wherein the connecting portion has a bent pressing
part for pressing the suction muffler.

20. A compressor, comprising the cylinder head assem-
bly according to any one of claims 1 to 19.

21. A refrigeration device, comprising the compressor
according to claim 20.
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