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(54) A MULTI-STAGE COMPRESSOR

(57)  The present application relates to a multi-stage
compressor, including a housing provided with at least
three compression chambers , a rotor set rotatably in-
stalled within the compression chambers , and a drive
mechanism used as a power source for the rotor set . An
outlet end of the rotor set is provided with a support
bearing . An inlet end of the rotor set performing third-
stage and above compression is also provided with a
support bearing , and is further provided with a pressure
transmission device and a pressure balancing device .
The pressure balancing device is connected to the hous-
ing at an outlet end of the corresponding compression
chamber . The pressure balancing device uses air pres-
sure at the outlet end of the compression chamber to
balance pressure transmitted by the pressure transmis-
sion device . By transmitting pressure from the outlet end
of the rotor set to the pressure balancing device via the
pressure transmission device , and then balancing the
transmitted pressure through the pressure balancing
device , unidirectional pressure borne by an inner ring
of the support bearing at the outlet end of the rotor set is
balanced, preventing an outer ring of the support bearing
from rotating with the inner ring and causing wear.

FIG. 1
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Description
TECHNICAL FIELD

[0001] The present application relates to the field of a
compressor, and, in particular, to a multi-stage compres-
sor.

BACKGROUND ART

[0002] A screw compressor is one type of positive
displacement compressors. It compresses air through
volume changes between the meshing tooth grooves of
male and female rotors inside the compressor. It has high
compression efficiency and low noise, and thus is often
chosen as a compression tool in situations where gas
needs to be compressed.

[0003] When high-pressure gas is required, a multi-
stage compression is usually used to compress the gas,
in which multiple compression chambers are designed
on the compressor, and multiple pairs of male and female
rotors are used to perform multi-stage compression to
compress the gas to a high-pressure state.

[0004] In multi-stage compression, air first enters a
first-stage compression chamber for primary compres-
sion by the male and female rotors. The compressed gas
is then cooled by a cooling device and enters a second-
stage compression chamber for secondary compres-
sion. After the secondary compression, the gas is cooled
by a cooling device and enters a third-stage compression
chamber for tertiary compression, and so on. The gas is
multi-stage compressed in this manner until the required
air pressure is reached, and then output to a load.
[0005] A support bearing is provided at the outlet ends
of the male and female rotors to bear the pressure
difference between the outlet end and the inlet end of
the male and female rotors. A four-point contact ball
bearing is usually adopted as the support bearing to
withstand large axial loads under high-speed require-
ments.

[0006] However, when performing third-stage and
above gas compression, due to the excessive pressure
difference between the inlet end and the outlet end of the
male and female rotors, after the inner ring of the support
bearing of the male and female rotors bears a large
pressure, due to the characteristics of the four-point
contact ball bearing, the rollers of the support bearing
will exert excessive pressure on the outer ring of the
support bearing. This results in high friction between
the rollers of the support bearing and the outer ring of
the support bearing. Consequently, when the male and
female rotors rotate, the inner ring of the support bearing
drives the outer ring of the support bearing to rotate
synchronously, leading to significant wear on the outer
ring of the support bearing during operation, as well as
significant wear on the abutting surface of the bearing
seat used to install the support bearing and the outer ring
of the support bearing. If the support bearing and the

10

15

20

25

30

35

40

45

50

55

bearing seat need to be replaced, the entire male and
female rotor set must be disassembled first. Frequent
disassembly and replacement are not only troublesome
but also prone to damage the male and female rotors,
reducing their service life.

SUMMARY

[0007] In order to solve the problem that the support
bearing outer rings of the male and female rotors in the
third or higher stage compression chambers of a screw
compressor are prone to wear and require frequent re-
placement, the present application provides a multi-
stage compressor.

[0008] A multi-stage compressor provided by the pre-
sent application adopts the following technical solutions.
[0009] A multi-stage compressor includes a housing
provided with at least three compression chambers, a
rotor set rotatably installed within the compression cham-
bers for compressing gas, and a drive mechanism ser-
ving as a power source for the rotor set. An outlet end of
the rotor setis provided with a support bearing for bearing
the pressure difference between the two ends of the rotor
set. The inlet end of the rotor set used for compressing
gas to a third or higher stage is also provided with a
supportbearing, and the inlet end of the rotor setis further
provided with a pressure transmission device and a
pressure balancing device. The pressure transmission
device is used to transmit the pressure from the outletend
of the rotor set to the pressure balancing device. The
pressure balancing device is connected to the housing at
the outlet end of the corresponding compression cham-
ber. The pressure balancing device uses the air pressure
at the outlet end of the compression chamber to balance
the pressure transmitted by the pressure transmission
device.

[0010] Through the above technical solution, the pres-
sure at the outlet end of the third-stage compression rotor
set is transmitted to the pressure balancing device
through the pressure transmission device, and then
the transmitted pressure is balanced by the pressure
balancing device. Thereby, the unidirectional pressure
borne by the inner ring of the support bearing at the outlet
end of the rotor set is balanced, preventing the inner ring
of the support bearing from exerting excessive pressure
on the rollers and the outer ring, which would cause the
outer ring of the support bearing to rotate with the inner
ring and lead to wear. At the same time, since the pres-
sure source of the pressure balancing device is the air
pressure of the gas output from the outlet end of the rotor
set, the counterforce applied by the pressure balancing
device to the pressure transmission device for balancing
the pressure always forms a dynamic balance with the
pressure applied by the rotor set to the pressure trans-
mission device. This prevents the pressure balancing
device from applying excessive counterforce to the rotor
set, which would cause reverse pressure on the support
bearing and make the outer ring of the support bearing
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rotate due to excessive reverse friction with the rotation of
the inner ring.

[0011] Optionally, the pressure transmission device
includes:

a pressing block, abutting against the outer ring of
the support bearing, provided therein with an accom-
modation chamber for accommodating an end por-
tion of the rotor set, wherein an abutting surface
abutting against the support bearing is defined with
a clearance hole, the clearance hole is connected to
the accommodation chamber, and the clearance
hole is used for allowing the end portion of the rotor
set to pass through into the accommodation cham-
ber;

a support plate, abutting against the pressing block;
and

a support column, having one end connected to the
support plate and the other end abutting against the
pressure balancing device, and located at the center
between the support bearings.

[0012] Optionally, the housing at the end of the com-
pression chamber is penetrated with a connection hole,
and the support column is slidably installed in the con-
nection hole.

[0013] Optionally, the pressure balancing device in-
cludes:

apush plate, slidably installed in the connection hole,
with one surface abutting against the end face of the
support column, and the other plate surface defined
with an air pressure groove;

a sealing plate, provided on the housing, sealing the
connection hole, and provided with an air inlet hole
connected to the air pressure groove.

[0014] Optionally, a sealing ring is provided between
the sealing plate and the housing, and the sealing ring
abuts against the outer side of the push plate to form a
seal.

[0015] Optionally, the sealing plate is penetrated with a
drainage hole, and the drainage hole is connected to the
air pressure groove.

[0016] Optionally, the end face of the support columnis
penetrated with an exhaust hole, the exhaust hole pene-
trates through the support plate, the exhaust hole is
connected to the accommodation chamber, a side wall
of the pressing block is provided with a plurality of weight
reduction holes, and the weight reduction holes are con-
nected to the accommodation chamber.

[0017] Optionally, the push plate is defined with an
exhaust groove, and the exhaust groove is connected
to the exhaust hole.

[0018] Optionally, the end area of the exhaust hole
connected to the exhaust groove is smaller than the area
of the exhaust groove.

[0019] Optionally, the drive mechanism includes:
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a drive gear, rotatably installed within the housing;
and

a transmission gear set, provided with several sets
corresponding one-to-one with the rotor set, for
transmission connection between the drive gear
and the male rotor; and

the outlet end of the rotor set used for compressing
gas to a third or higher stage is transmission-con-
nected to the transmission gear.

[0020] Insummary, The presentapplication, by provid-
ing support bearings, pressing blocks, support covers,
push plates, and sealing plates on the housing at the inlet
ends of the female and male rotors performing third-
stage and above air compression, balances the pressure
transmitted from the outlet ends of the male and female
rotors. This makes the installation bearings of the male
and female rotors less prone to excessive wear caused
by the excessive pressure transmitted from the outlet
ends during operation, thereby extending their service
life. Furthermore, by connecting the air inlet hole of the
sealing plate to the outlet end of the compression cham-
ber via a pressure supply pipe, the output pressure from
the outlet ends of the male and female rotors is used to
balance the pressure received at their inlet ends. This
keeps the pressure at both ends of the male and female
rotors in a balanced state, so that the axial force borne by
the installation bearings of the male and female rotors is
theoretically zero, improving the service life of the instal-
lation bearings of the male and female rotors. Simulta-
neously, water accumulated in the air pressure groove is
discharged through the drainage pipe, effectively pre-
venting the push plate and the sealing plate from being
corroded and rusting.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

FIG. 1 is a perspective structural schematic diagram
of the present application at a compression chamber
side, wherein connection pipes between the com-
pression chambers are not shown.

FIG. 2 is a perspective structural schematic diagram
of the present application at a drive mechanism side.
FIG. 3 is a cross-sectional view of the present appli-
cation at a drive mechanism.

FIG. 4 is a cross-sectional view of the present appli-
cation at a compression chamber performing pri-
mary air compression.

FIG. 5 is a cross-sectional view of the present appli-
cation at a compression chamber performing third-
stage and higher-stage air compression.

FIG. 6 is an enlarged schematic diagram of Portion A
in FIG. 5.

FIG. 7 is an exploded schematic diagram at a third-
stage compression chamber of the present applica-
tion.
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FIG. 8 is a perspective structural schematic diagram
of an internal structure of a third-stage compression
chamber of the present application, wherein a seal-
ing plate and a support plate are not shown.

[0022] Those skilled in the art will understand that the
elements in the drawings are shown for simplicity and
clarity, not necessarily drawn to scale. For example, the
dimensions and positions of some elements in the draw-
ings may be exaggerated relative to other elements to
help improve the understanding of the embodiments of
the present application.

[0023] Listing of reference signs: 1, Housing; 11, Com-
pression chamber; 12, Support bearing; 121, Bearing
seat; 13, Connection hole; 14, Installation groove; 15,
Third-stage compression chamber; 2, Rotor set; 21, Fe-
male rotor; 22, Male rotor; 3, Pressure transmission
device; 31, Pressing block; 311, Clearance hole; 312,
Accommodation chamber; 313, Weight reduction hole;
32, Support plate; 4, Support column; 41, Exhaust hole;
5, Pressure balancing device; 51, Push plate; 511, Air
pressure groove; 512, Exhaust groove; 52, Sealing plate;
521, Air inlet hole; 522, Drainage hole; 6, Drive mechan-
ism; 61, Drive gear; 611, Connection shaft; 62, Transmis-
sion gear set; 7, Sealing ring; 71, Sealing gasket; and 8,
Plug.

DETAILED DESCRIPTION

[0024] The present application will be described in
further detail with reference to FIGs. 1 to 8.

[0025] An embodiment of the present application dis-
closes a multi-stage compressor. Referring to FIGs. 1, 2,
and 4, itincludes a housing 1 provided therein with three
or more compression chambers 11. The number of com-
pression chambers 11 is determined according to the
required compression stages. In this embodiment, three-
stage compression is adopted. According to the com-
pression stages, the housing 1 is provided therein with
three compression chambers 11. Each of the three com-
pression chambers 11 is provided with a rotor set 2. The
rotor set 2 includes a pair of a male rotor 22 and a female
rotor 21. The male rotor 22 and the female rotor 21 mesh
with each other for compressing gas.

[0026] Referring to FIGs. 2, 3, and 4, the housing 1 is
provided with a drive mechanism 6. The drive mechanism
6 includes a drive gear 61 rotatably installed within the
housing 1 and three sets of transmission gear sets 62. In
this embodiment, the transmission gear sets 62 use
single gears with different numbers of teeth. The drive
gear 61 is coaxially and fixedly installed with a connection
shaft611, which is connected to a motor. The three sets of
transmission gear sets 62 are all rotatably installed within
the housing 1. The three male rotors 22 are respectively
transmission-connected to the drive gear 61 through the
three sets of transmission gear sets 62. During operation,
the motor drives the drive gear 61 to rotate via the con-
nection shaft 611. The drive gear 61 synchronously
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drives the three male rotors 22 to rotate through the three
sets of transmission gear sets 62. The rotation of the male
rotor 22 drives the female rotor 21 to rotate to compress
the gas.

[0027] Referring to FIGs. 1 and 2, the compression
chambers 11 are provided on one side of the housing 1,
and the drive mechanism 6 is provided on the other side
of the housing 1. Defining the side of the housing 1 with
the compression chambers 11 as the front view, the
leftmost one in the front view direction is the first-stage
compression chamber 11, the rightmost one is the sec-
ond-stage compression chamber 11, and the middle one
is the third-stage compression chamber 15. The com-
pression chambers 11 are all provided with an air inlet
passage and an air outlet passage. The cross-sectional
area of the air inlet passage is larger than that of the air
outlet passage. The third-stage compression chamber
15 is named the third-stage compression chamber 15.
[0028] Air enters the first-stage compression chamber
11 from its air inlet passage, is compressed by the rotor
set 2, and then is output from the air outlet passage of the
first-stage compression chamber 11.

[0029] The outputcompressed air is transported along
a pipeline to a cooler for cooling, then enters the second-
stage compression chamber 11 from its air inlet passage
along a pipeline. After being compressed by the rotor set
2 in the second-stage compression chamber 11, it is
output from the air outlet passage of the second-stage
compression chamber 11.

[0030] The outputcompressed airis transported along
a pipeline to a cooler for cooling, then enters the third-
stage compression chamber 15 fromits air inlet passage
along a pipeline. After being compressed by the rotor set
2 in the third-stage compression chamber 15, it is output
from the air outlet passage of the third-stage compres-
sion chamber 15. The output compressed air is supplied
to the load via a pipeline.

[0031] Referringto FIGs. 4 and 5, the outletends of the
male rotor 22 and the female rotor 21 are coaxially and
fixedly installed with a support bearing 12 for bearing
axial pressure. The support bearing 12 is a four-point
contact ball bearing.

[0032] Referring to FIGs. 4 and 5, the inlet ends of the
male rotors 22 in the first-stage compression chamber 11
and the second-stage compression chamber 11 are
transmission-connected to the drive gear 61 through
the transmission gear set 62. The outlet end of the male
rotor 22 in the third-stage compression chamber 15 is
transmission-connected to the drive gear 61 via the
transmission gear set 62.

[0033] Since the air out of the third stage of compres-
sion has high pressure, the pressure difference between
the inlet end and the outlet end of the male rotor 22 and
the female rotor 21 in the third-stage compression cham-
ber 15 is high.

[0034] After the inner ring of the support bearing 12 at
the outlet end bears a large pressure, due to the char-
acteristics of the four-point contact ball bearing, the roll-
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ers of the support bearing 12 will exert excessive pres-
sure on the outer ring of the support bearing 12. This
results in high friction between the rollers of the support
bearing 12 and the outer ring of the support bearing 12.
Consequently, when the female rotor 21 and the male
rotor 22 rotate, the inner ring of the support bearing 12
drives the outer ring of the support bearing 12 to rotate
synchronously, leading to significant wear on the outer
ring of the support bearing 12 during operation.

[0035] Therefore, asupportbearing 12 is also coaxially
and fixedly installed at the inlet ends of the rotor set 2
performing the third-stage compression. In addition, a
pressure balancing device 5 and a pressure transmission
device 3 are provided at the inlet ends of the rotor set 2
performing the third-stage compression. The support
bearings 12 transmit the pressure difference between
the outlet end and the inlet end of the rotor set 2 to the
pressure transmission device 3. The pressure transmis-
sion device 3 then transmits the pressure to the pressure
balancing device 5. The pressure is balanced at the
pressure balancing device 5, so that the pressure on
the inner ring of the support bearing 12 at the outlet
end of the rotor set 2 is balanced. The pressure exerted
by the inner ring on the rollers and the outer ring is
reduced, thereby preventing the outer ring from rotating
with the inner ring.

[0036] Referring to FIGs. 6, 7, and 8, the pressure
transmission device 3 includes a pressing block 31, a
support plate 32, and a support column 4 integrally
provided on the support plate 32.

[0037] The pressingblock 31 is slidably installed on the
bearing seat 121 of the support bearing 12 via a position-
ing pin. The pressing block 31 is also threadedly installed
with a blocking bolt for preventing the positioning pin from
sliding out.

[0038] The pressing block 31 is defined with two clear-
ance holes 311 respectively coaxial with the male rotor 22
and the female rotor 21. In addition, an accommodation
chamber 312 for accommodating the end portions of the
male rotor 22 and the female rotor 21 is provided inside
the pressing block 31. One end of the accommodation
chamber 312 is open, penetrating the pressing block 31.
The side wall of the accommodation chamber 312 is
provided with a number of weight reduction holes 313,
which penetrate the pressing block 31. By providing the
weight reduction holes 313, the weight of the pressing
block 31 is reduced, and the internal condition of the
accommodation chamber 312 becomes easier to ob-
serve.

[0039] The inlet end portions of the male rotor 22 and
the female rotor 21 respectively pass through the two
clearance holes 311 coaxially and are located within the
accommodation chamber 312. The surface of the press-
ing block 31 facing away from its open end abuts tightly
against the outer rings of the support bearings 12 at the
inlet ends of the male rotor 22 and the female rotor 21.
[0040] ReferringtoFIGs. 6, 7, and 8, the surface of the
support plate 32 facing away from the support column 4
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abuts tightly against the end face of the open end of the
pressing block 31. The housing 1 at one end of the third-
stage compression chamber 15 is penetrated with a
connection hole 13. The support column 4 is slidably
installed in the connection hole 13. The support plate
32 is radially limited by the connection hole 13. At this
time, the support column 4 is located at the center be-
tween the two support bearings 12, making the support-
ing force exerted by the support plate 32 and the pressing
block 31 on the two support bearings 12 relatively even.
[0041] Referring to FIGs. 6, 7, and 8, the pressure
balancing device 5 includes a circular push plate 51, a
circular sealing plate 52, and a sealing ring 7.

[0042] Referringto FIGs. 6, 7, and 8, the push plate 51
is slidably installed in the connection hole 13. One end
face of the support column 4 abuts tightly against the
plate surface of the push plate 51. The outer wall of the
housing 1 is coaxially provided with a circular installation
groove 14. The connection hole 13 is connected to the
installation groove 14. The sealing ring 7 is fittingly in-
serted in the installation groove 14. The sealing plate 52
is fixedly installed on the housing 1 by a bolt and seals
both the installation groove 14 and the connection hole
13. The sealing ring 7 forms a seal with the sealing plate
52 via a sealing gasket 71, forms a seal with the push
plate 51 via a sealing gasket 71, and forms a seal with the
bottom of the installation groove 14 via a sealing gasket
71.

[0043] ReferringtoFIGs. 6, 7, and 8, the surface of the
push plate 51 facing away from the support column 4 is
coaxially provided with a circular air pressure groove 511.
The surface of the push plate 51 abutting against the
support column 4 is provided with a circular exhaust
groove 512.

[0044] Referringto FIGs. 6, 7, and 8, the sealing plate
52 is penetrated with an air inlet hole 521 and a drainage
hole 522. The air inlet hole 521 is directly above the
drainage hole 522. Both the air inlet hole 521 and the
drainage hole 522 are connected to the air pressure
groove 511. Under normal conditions, both the air inlet
hole 521 and the drainage hole 522 are sealed with a plug
8 to prevent external dust from entering.

[0045] Referring to FIGs. 6, 7, and 8, the air inlet hole
521 is connected via a pipeline to the outlet end of the
third-stage compression chamber 15, so that the air
pressure at the outlet end of the third-stage compression
chamber 15 is transmitted to the air pressure groove 511
to support the push plate 51. The pressure generated by
the air pressure is transmitted sequentially along the
push plate 51, the support column 4, the support plate
32, and the pressing block 31 to the outer rings of the
support bearings 12 at the inlet end of the rotor set 2.
Since the support bearing 12 is a four-point contact ball
bearing, the pressure on the bearing outer ring is trans-
mitted along the rollers to the bearing inner ring, and then
to the rotor set 2. The pressure continues along the rotor
set 2 to the inner rings of the support bearings 12 at the
outletend of the rotor set 2, balancing the pressure borne
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by the inner rings of the support bearings 12 at the outlet
end of the rotor set 2. This reduces the pressure exerted
by the inner rings of the support bearings 12 on the rollers
and the outer rings, thereby reducing the friction between
the inner rings and the rollers and the outer rings. This
prevents the outer rings from rotating with the inner rings
when the inner rings of the support bearings 12 at the
outlet end of the rotor set 2 rotate, thus preventing wear
on the outer rings.

[0046] Referring to FIGs. 6, 7, and 8, the length of the
support column 4 plus the thickness of the push plate 51
is greater than the length of the connection hole 13,
ensuring that the support column 4 and the support plate
32 do not abut against the inner wall of the housing 1,
avoiding support failure when supporting the pressing
block 31. Additionally, a gap is provided between the
push plate 51 and the sealing plate 52, preventing the
push plate 51 from abutting against the sealing plate 52,
which, otherwise, would cause support failure.

[0047] ReferringtoFIGs. 6,7, and 8, the drainage hole
522 of the sealing plate 52 is sealingly connected via a
pipeline to the housing 1 at the inlet end of the third-stage
compression chamber 15. Compressed gas enters the
air pressure groove 511 through the air inlet hole 521 to
provide pressure to the push plate 51, then flows out
along the drainage hole 522 to the inlet end of the third-
stage compression chamber 15 for reuse. While flowing,
the air stream carries out moisture from the air pressure
groove 511, preventing water from accumulating in the air
pressure groove 511 and causing corrosion of the push
plate 51 and the sealing plate 52.

[0048] Referring to FIG. 7, the support column 4 is
coaxially penetrated with an exhaust hole 41. The ex-
haust hole 41 is connected to the accommodation cham-
ber 312, and the exhaust groove 512 is connected to the
exhaust hole 41. Due to the high degree of sealing
between the push plate 51, the sealing ring 7, and the
support column 4, during the installation of the push plate
51, some air can easily be compressed and trapped
between the push plate 51, the sealing ring 7, and the
support column 4, preventing the push plate 51 from
closely abutting the end face of the support column 4,
thereby affecting the support effect on the support col-
umn 4.

[0049] Referring to FIG. 7, by providing the exhaust
hole 41, the air between the push plate 51, the sealing
ring 7, and the support column 4 is discharged, allowing
the push plate 51 to closely abut against the end face of
the support column 4. This makes the support of the push
plate 51 on the support column 4 more stable while
having higher positional accuracy. Simultaneously, by
providing the exhaust groove 512, during the installation
of the push plate 51, air can flow out more easily from
between the push plate 51, the sealing ring 7, and the
support column 4, minimizing the amount of air trapped
between them. This greatly improves the support effect of
the push plate 51 on the support column 4, thereby
effectively reducing the wear of the installation bearings
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of the rotor set 2 during operation.

[0050] The above are all preferred embodiments of the
present application, not intended to limit the scope of
protection of the present application. Therefore, all
equivalent changes made to the structure, shape, and
principles of the present application shall fall within the
scope of protection of The present application.

Claims

1. A multi-stage compressor, characterized by com-
prising: a housing (1) provided with at least three
compression chambers (11), a rotor set (2) rotatably
installed within the compression chambers (11) for
compressing gas, and a drive mechanism (6) serving
as a power source for the rotor set (2), wherein an
outlet end of the rotor set (2) is provided with a
support bearing (12) for bearing a pressure differ-
ence between two ends of the rotor set (2), an inlet
end of the rotor set (2) used for compressinggasto a
third or higher stage is also provided with a support
bearing (12), and the inlet end of the rotor set (2) is
further provided with a pressure transmission device
(3) and a pressure balancing device (5), a pressure
balancing device (5) is connected to the housing (1)
at an outlet end of a corresponding compression
chamber (11), and the pressure balancing device
(5) uses air pressure at the outlet end of the com-
pression chamber (11) to balance a pressure trans-
mitted by the pressure transmission device (3).

2. The multi-stage compressor according to claim 1,
characterized in that, the pressure transmission
device (3) comprises:

a pressing block (31), abutting against the outer
ring of the support bearing (12), and provided
therein with an accommodation chamber (312)
for accommodating an end portion of the rotor
set (2), wherein an abutting surface abutting
against the support bearing (12) is provided with
a clearance hole (311), the clearance hole (311)
is connected to the accommodation chamber
(312), and the clearance hole (311) is configured
for allowing the end portion of the rotor set (2) to
pass through into the accommodation chamber
(312);

a support plate (32), abutting against the press-
ing block (31); and

a support column (4), having one end connected
to the support plate (32) and the other end
abutting against the pressure balancing device
(5), and located at a center between the support
bearings (12).

3. The multi-stage compressor according to claim 2,
characterized in that, the housing (1) at the end of
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the compression chamber (11) is penetrated with a
connection hole (13), and the support column (4) is
slidably installed in the connection hole (13).

The multi-stage compressor according to claim 3,
characterized in that, the pressure balancing de-
vice (5) comprises:

a push plate (51), slidably installed in the con-
nection hole (13), with one surface abutting
against an end face of the support column (4),
and the other plate surface provided with an air
pressure groove (511); and

asealing plate (52), provided on the housing (1),
sealing the connection hole (13), and provided
with an air inlet hole (521) connected to the air
pressure groove (511), wherein the sealing plate
(52) is connected via a pipeline to the outlet end
of the compression chamber (11) where it is
located.

The multi-stage compressor according to claim 4,
characterized in that, a sealing ring (7) is provided
between the sealing plate (52) and the housing (1),
and the sealing ring (7) abuts against the outer side
of the push plate (51) to form a seal.

The multi-stage compressor according to claim 4,
characterized in that, the sealing plate (52) is pe-
netrated with adrainage hole (522), and the drainage
hole (522) is connected to the air pressure groove
(511).

The multi-stage compressor according to claim 4,
characterized in that, the end face of the support
column (4) is penetrated with an exhaust hole (41),
the exhaust hole (41) penetrates through the support
plate (32), the exhaust hole (41) is connected to the
accommodation chamber (312), a side wall of the
pressing block (31) is provided with a plurality of
weight reduction holes (313), and the weight reduc-
tion holes (313) are connected to the accommoda-
tion chamber (312).

The multi-stage compressor according to claim 7,
characterized in that, the push plate (51) is defined
with an exhaust groove (512), and the exhaust
groove (512) is connected to the exhaust hole (41).

The multi-stage compressor according to claim 8,
characterized in that, the end area of the exhaust
hole (41) connected to the exhaust groove (512) is
smaller than the area of the exhaust groove (512).

The multi-stage compressor according to claim 1,
characterized in that, the drive mechanism (6)
comprises:
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a drive gear (61), rotatably installed within the
housing (1); and

a transmission gear set (62), provided with sev-
eral sets corresponding one-to-one with the ro-
tor set (2), for achieving transmission connec-
tion between the drive gear (61) and the male
rotor (22);

wherein the outlet end of the rotor set (2) used for
compressing gas to a third or higher stage is
transmission-connected to the transmission
gear.

Amended claims in accordance with Rule 137(2)
EPC.

A multi-stage screw compressor comprising: a hous-
ing (1) provided with at least three compression
chambers (11), a rotor set (2) rotatably installed
within the compression chambers (11) for compres-
sing gas, and a drive mechanism (6) serving as a
power source for the rotor set (2), wherein an outlet
end of the rotor set (2) is provided with a support
bearing (12) for bearing a pressure difference be-
tween two ends of the rotor set (2), an inlet end of the
rotor set (2) used for compressing gas to a third or
higher stage is also provided with a support bearing
(12), and the inlet end of the rotor set (2) is further
provided with a pressure transmission device (3) and
a pressure balancing device (5), wherein said pres-
sure balancing device (5) is connected to the hous-
ing (1) at an outlet end of the corresponding com-
pression chamber (11), and the pressure balancing
device (5) uses air pressure at the outlet end of the
compression chamber (11) to balance a pressure
transmitted by the pressure transmission device (3),
characterized in that,

the pressure transmission device (3) comprises:

a pressing block (31), abutting against the outer
ring of the support bearing (12), and provided
therein with an accommodation chamber (312)
for accommodating an end portion of the rotor
set (2), wherein an abutting surface abutting
against the support bearing (12) is provided with
a clearance hole (311), the clearance hole (311)
is connected to the accommodation chamber
(312), and the clearance hole (311) is configured
for allowing the end portion of the rotor set (2) to
pass through into the accommodation chamber
(312);

a support plate (32), abutting against the press-
ing block (31); and

a support column (4), having one end connected
to the support plate (32) and the other end
abutting against the pressure balancing device
(5), and located at a center between the support
bearings (12),

the housing (1) at the end of the compression
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chamber (11) is penetrated with a connection a transmission gear set (62), provided with sev-
hole (13), and the support column (4) is slidably eral sets corresponding one-to-one with the ro-
installed in the connection hole (13), tor set (2), for achieving transmission connec-
the pressure balancing device (5) comprises: tion between the drive gear (61) and the male
5 rotor (22);
a push plate (51), slidably installed in the wherein the outlet end of the rotor set (2) used for
connection hole (13), with one surface abut- compressing gas to a third or higher stage is
ting against an end face of the support transmission-connected to the transmission
column (4), and the other plate surface pro- gear.

vided with an air pressure groove (511);and 70
a sealing plate (52), provided on the hous-

ing (1), sealing the connection hole (13),
and provided with an air inlet hole (521)
connected to the air pressure groove
(511), wherein the sealing plate (52) is con- 15
nected via a pipeline to the outlet end of the
compression chamber (11) where it is lo-
cated.

The multi-stage compressor according to claim 1, 20
characterized in that, a sealing ring (7) is provided
between the sealing plate (52) and the housing (1),

and the sealing ring (7) abuts against the outer side

of the push plate (51) to form a seal.

25
The multi-stage compressor according to claim 1,
characterized in that, the sealing plate (52) is pe-
netrated with adrainage hole (522), and the drainage
hole (522) is connected to the air pressure groove
(511). 30

The multi-stage compressor according to claim 1,
characterized in that, the end face of the support
column (4) is penetrated with an exhaust hole (41),

the exhaust hole (41) penetrates through the support 35
plate (32), the exhaust hole (41) is connected to the
accommodation chamber (312), a side wall of the
pressing block (31) is provided with a plurality of
weight reduction holes (313), and the weight reduc-

tion holes (313) are connected to the accommoda- 40
tion chamber (312).

The multi-stage compressor according to claim 4,
characterized in that, the push plate (51) is defined
with an exhaust groove (512), and the exhaust 45
groove (512) is connected to the exhaust hole (41).

The multi-stage compressor according to claim 5,
characterized in that, the end area of the exhaust
hole (41) connected to the exhaust groove (512)is 50
smaller than the area of the exhaust groove (512).

The multi-stage compressor according to claim 1,
characterized in that, the drive mechanism (6)
comprises: 55

a drive gear (61), rotatably installed within the
housing (1); and
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