(19)

Europaisches
Patentamt

European
Patent Office

9

Office européen

des brevets (11) EP 2 594 747 A1
(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC
(43) Date of publication: (51) IntCl.:
22.05.2013 Bulletin 2013/21 FO01D 13/02 (2006.0%) FO01D 1/02 (2006.07)
FO1D 9/02(2006.0%)
(21) Application number: 11806267.8
(86) International application number:

(22) Date of filing: 24.06.2011 PCT/CN2011/076345

(87)

International publication number:
WO 2012/006925 (19.01.2012 Gazette 2012/03)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO

PL PT RO RS SE SI SK SM TR

(72) Inventor: Cong, Yang

Shenzhen, Guangdong 518034 (CN)
(74) Representative: Manitz, Finsterwald & Partner
GbR
Martin-Greif-Strasse 1
80336 Miinchen (DE)

(30) Priority: 25.10.2010 CN 201010518219

16.07.2010 CN 201010229032
(71) Applicant: Cong, Yang
Shenzhen, Guangdong 518034 (CN)

(54) MULTISTAGE COMPRESSED GAS ENGINE AND MOTOR VEHICLE
(57) Disclosed is a multistage compressed gas en-
gine, comprising: impellers and at least one impeller
chamber where the impeller is installed, the impellers
including a firstimpeller and a second impeller; a plurality
of working chambers being formed by the side plates on
both sides between the teeth on the circumferential sur-
face of the first and second impellers, and a plurality of
gas chambers allowing relative sealing of injected gas
being formed by inner surface of the impeller chamber
where the impeller is installed and each of the working
chambers; the impeller chamber where the first impeller
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is installed being provided correspondingly with a first- 7 \ &\\i g
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charge hole, the first-stage compressed gas discharge
hole being connected at its output to the second-stage
compressed gas injection hole. Also disclosed is a motor
vehicle equipped with the above compressed gas engine.

107
\
\
\
%
X7 747274 T2
\

i \\\\

\\
NN
O\
NN\

e

100 101

Printed by Jouve, 75001 PARIS (FR)




1 EP 2 594 747 A1 2

Description
TECHNICAL FIELD

[0001] The present application relates to an engine,
and belongs to the field of machinery. This engine can
be installed in a variety of power machinery, and partic-
ularly suitable for installation in a motor vehicle.

PRIOR ART

[0002] Engines using fuels as energy source consume
a large amount of fuels, and discharge a large amount
of waste gases and hot gases, which pollute the environ-
ment. In order to save fuel energy and protect the global
environment, there is a need for engines that do not con-
sume fuel, discharge waste gases and hot gases or
cause pollution.

[0003] The applicant of the present application filed a
Chinese patent application with publication number of
CN1828046 titled " Wind-Powered Pneumatic Engine,
Namely Engine Substituting Wind Pressure for Fuel En-
ergy Source". This application disclosed a wind-power
pneumatic engine and a motor vehicle equipped with the
engine, which comprises at least one impeller chamber,
an impeller arranged in the impeller chamber, and an air
jet system for jetting compressed gas into the impeller
chamber. This application is characterized mainly in that
the impeller chamber is provided with an air inlet for re-
ceiving external wind resistance airflow and an air-jet sys-
tem. During operation, the wind-powered pneumatic en-
gine of this application, installed at a power-driven ma-
chine (especially a motor vehicle) that can run, can di-
rectly utilize the wind resistance airflow that the power-
driven machine encounters during running by being pro-
vided with the air inlet for receiving the external wind re-
sistance airflow, thereby transforming the resistance into
power. With the air-jet system and the compressed gas
as prime power, there is no fuel consumption, no waste
gases or hot gases discharging, and no pollution.
[0004] Furthermore, the applicant further filed a patent
application with application number of 200780030483.8
titted "Combined Wind-Powered Pneumatic Engine and
Motor Vehicle". The main feature of this application is to
provide respectively a multistage compressed gas en-
gine and a wind resistance engine having a separate
structure, and the impeller and vane can be designed
respectively on purpose according to the features that
the compressed gas has a high flow rate and is relatively
concentrated while the windage airflow has a low flow
rate and is relatively dispersive, so as to enable the com-
pressed gas and wind resistance airflow to be better used
in cooperation.

[0005] However, this new type of new-energy motor
vehicles with compressed gas as power still needs further
improvement.
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SUMMARY

[0006] An object of the present application is to further
improve the utilization efficiency of compressed gas.
[0007] The object can be accomplished by the follow-
ing technical solutions:

[0008] A multistage compressed gas engine is provid-
ed, comprising: impellers and at least one impeller cham-
ber where the impeller is installed; the impellers being
comprising a first impeller and a second impeller, both
of which being provided on their circumferential surface
with a plurality of teeth and side plates on both sides of
the teeth; a plurality of working chambers being formed
by the teeth on the circumferential surface of the impeller
and the side plates on both sides between the teeth, a
plurality of gas chambers allowing relative sealing of in-
jected gas being formed by the inner surface of the im-
peller chamber where the impeller is installed and each
of the working chambers; the impeller chamber where
the first impeller is installed being provided correspond-
ingly with a first-stage compressed gas injection hole for
ejecting compressed gas to the teeth of the first impeller
and a first-stage compressed gas discharge hole for dis-
charging the compressed gas temporarily stored in each
of the working chambers of the first impeller, and the
impeller chamber where the second impeller is installed
being provided correspondingly with a second-stage
compressed gas injection hole for ejecting compressed
gas to the teeth of the second impeller and a second-
stage compressed gas discharge hole for discharging
the compressed gas temporarily stored in each of the
working chambers of the second impeller, the first-stage
compressed gas discharge hole being connected at its
output to the second-stage compressed gas injection
hole.

[0009] A compressedgasengineis provided, compris-
ing: at least two stages of the compressed gas engine,
each stage of the compressed gas engine including at
least one impeller chamber and at least one impeller in-
stalled in the impeller chamber through a shaft, and the
impeller being provided with teeth; each stage of the im-
peller chamber being provided with at least one air inlet
and at least one air outlet, the air outlet on the front stage
of the impeller chamber being in communication with the
air inlet on the rear stage of the impeller chamber; and
each stage of the impeller being output power through
the shaft.

[0010] A motor vehicle is provided, comprising: a drive
shaft and a multistage compressed gas engine; the multi-
stage compressed gas engine being including impellers
and at least one impeller chamber where the impellers
are installed; the impellers being including a first impeller
and a second impeller, both of which being provided on
their circumferential surface with a plurality of teeth and
side plates on both sides of the teeth; a plurality of working
chambers being formed by the teeth on the circumferen-
tial surface of the impeller and the side plates on both
sides between the teeth, and a plurality of gas chambers
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allowing relative sealing of injected gas being formed by
the inner surface of the impeller chamber where the im-
peller is installed and each of the working chambers; the
impeller chamber where the first impeller is installed be-
ing provided correspondingly with a first-stage com-
pressed gas injection hole for ejecting compressed gas
to the teeth of the first impeller and a first-stage com-
pressed gas discharge hole for discharging the com-
pressed gas temporarily stored in each of the working
chambers of the first impeller, and the impeller chamber
where the second impeller is installed being provided cor-
respondingly with a second-stage compressed gas in-
jection hole for ejecting compressed gas to the teeth of
the secondimpeller and a second-stage compressed gas
discharge hole for discharging the compressed gas tem-
porarily stored in each of the working chambers of the
second impeller, the first-stage compressed gas dis-
charge hole being connected at its output to the second-
stage compressed gas injection hole; the drive shaft of
the motor vehicle being driven by the power outputted
by the multistage compressed gas engine.

[0011] Furthermore, the at least one impeller chamber
includes separately a first and a second impeller cham-
bers, the first impeller being installed correspondingly in
the first impeller chamber, the second impeller being in-
stalled correspondingly in the second impeller chamber.
[0012] Furthermore, there is only one impeller cham-
ber; the firstand second impellers are of an integral struc-
ture processed as awhole and are installed in the impeller
chamber.

[0013] Furthermore, the first impeller and the second
impeller have different diameters; the impeller chamber
has different inner diameters to match the first and sec-
ond impellers installed therein, so as to enable the inner
surface of the impeller chamber torelatively seal the com-
pressed gas in the working chamber of the first impeller
and the compressed gas in the working chamber of the
second impeller.

[0014] Furthermore, the first impeller and the second
impeller are installed coaxially on the same power output
shaft.

[0015] Furthermore, the second impeller is greater in
diameter than the first impeller.

[0016] Furthermore, the second impeller is greater in
thickness than the first impeller.

[0017] Furthermore, the first-stage compressed gas
discharge hole has a diameter 2-10 times as long as that
of the first-stage compressed gas injection hole, and the
second-stage compressed gas discharge hole has a di-
ameter 2-10 times as long as that of the second-stage
compressed gas injection hole, the diameter of the sec-
ond-stage compressed gasinjection hole being no small-
er than that of the first-stage compressed gas discharge
hole.

[0018] Furthermore, the impeller chamber corre-
sponding to the first impeller is provided on its inner sur-
face with an air-jet import slot arranged along the rota-
tional circumferential surface and communicated with the
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first-stage compressed gas injection hole.

[0019] Furthermore, the length of the air-jet import slot
is greater than the distance between two adjacent teeth.
[0020] Furthermore, the impeller chamber is provided
on its inner surface with an exhaust export slot in parallel
with the axis of the shaft, the exhaust export slot being
connected with the compressed gas discharge hole.
[0021] Furthermore, the distance between one end of
the air-jet import slot and the adjacent exhaust export
slot is greater than the distance between two adjacent
teeth.

[0022] A compressed gas engine equipped with the
above multistage compressed gas engines which are lo-
cated symmetrically on the left and right is provided,
wherein the multistage compressed gas engines are co-
axially installed on the same power output shaft.

[0023] Inthe present application, the "multistage com-
pressed gas engine" can be a compressed gas engine
having two or more stages, wherein the compressed gas
is discharged and entered into the next stage of the im-
peller to continue to do work after doing work to the front
stage of the impeller.

[0024] With the above technical solution, the present
application has the following beneficial technical effects:
[0025] The first impeller and the second impeller are
in communication with each other front and rear. First,
the energy of the compressed gas having done work to
the first impeller can be ejected into the second impeller
to continue to do work for a second time, which improves
the energy utilization rate of the compressed gas. Sec-
ond, through doing work for the second time, not only the
energy utilization rate of the compressed gas is im-
proved, but also a very good silencing effect is achieved.
Third, with the pre- and post- stages structure of the first
and second impellers, the compressed gas can be de-
compressed and stabilized only through the first impeller
without using a decompression tank, which greatly re-
duces the energy loss during decompression and stabi-
lization of the compressed gas.

[0026] With aleft-right symmetrical structure, the com-
pressed gas engine can achieve better force balance
while working.

[0027] With the air-jet import slot having a length at
least greater than the distance between two adjacent
teeth, work can be done through one air inlet simultane-
ously to more than two teeth, which improves the power
performance of the engine.

[0028] With the exhaust export slot, the gas having
done work to the impeller can be successfully discharged
timely.

[0029] By setting the distance between one end of the

jet import slot and the nearest exhaust export slot to be
greater than the distance between two adjacent teeth,
the gas just injected can be prevented from being dis-
charged directly from the exhaust export slot.
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BRIEF DESCRIPTIONS OF THE DRAWINGS
[0030]

Fig. 1 is a structural schematic view of a multistage
compressed gas engine.

Fig. 2 is a structural schematic view of the first-stage
compressed gas engine as shown in Fig. 1.

Fig. 3 is an enlarged schematic view of the partial
structure of the impeller chamber as shown in Fig. 2.
Fig. 4 is a structural schematic view of another multi-
stage compressed gas engine.

Fig. 5 is a structural schematic view of another multi-
stage compressed gas engine.

DETAILED DESCRIPTION

[0031] The presentapplication will further be described
below in detail with reference to drawings and embodi-
ments.

[0032] Example 1: A motor vehicle is provided, as
shown in Figs. 1-3, comprising a compressed gas engine
on the left side, a compressed gas engine on the right
side and a drive shaft 19, the compressed gas engines
on the left and right sides are positioned symmetrically.
Taking the compressed gas engine on the left side as an
example, which includes a first-stage compressed gas
engine 1 and a second-stage compressed gas engine 2,
the first-stage compressed gas engine 1 including a first
impeller 20 and a first impeller chamber 15, the second-
stage compressed gas engine 2 including a second im-
peller 26 and a second impeller chamber 25. Except for
different reference sizes, the first-stage compressed gas
engine 1 and the second-stage compressed gas engine
2 have the same structure. The first-stage compressed
gas engine 1 and the second-stage compressed gas en-
gine 2 are coaxially installed on a same shaft 3, and the
powergenerated by the compressed gas engines on both
left and right sides drives the drive shaft of the motor
vehicle via the shaft 3 and a clutch 5.

[0033] The structure of the compressed gas engine will
be described in detail hereinafter by taking the first-stage
compressed gas engine 1 as an example: as shown in
Figs. 2 and 3, the first-stage compressed gas engine 1
includes a first impeller chamber 15 and a first impeller
20 installed in the first impeller chamber 15 through the
shaft 3; the first impeller chamber 15 is provided with
three groups of symmetrically arranged first-stage com-
pressed gas injection holes 11 for ejecting compressed
gas to the teeth 16 of the first impeller 20, and three
groups of symmetrically arranged first-stage com-
pressed gas discharge holes 12, the first-stage com-
pressed gas injection hole 11 being provided with a noz-
zle 17; the first impeller 20 is provided on its circumfer-
ential surface with a plurality of uniformly distributed teeth
16 and side plates 23 located on both sides of the teeth
16; a plurality of working chambers 24 are formed by the
teeth 16 on the circumferential surface of the firstimpeller
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20 and the side plates 23 on both sides between the teeth
16, and a plurality of gas chambers allowing relative seal-
ing of the gas injected from the first-stage compressed
gas injection hole 11 are formed by the inner surface of
the first impeller chamber 15 where the first impeller 20
is installed and each of the working chambers 24; when
the working chamber 24 temporarily containing com-
pressed gas is rotated to a position where the first-stage
compressed gas discharge hole 12 is located, the com-
pressed gas in the working chamber 24 is ejected out-
ward to do work via the first-stage compressed gas dis-
charge hole 12, further pushing the impeller 20 to rotate.
The first-stage compressed gas discharge hole 12 on the
first impeller chamber 15 is in communication with the
second-stage compressed gas injection hole 21 on the
second impeller chamber 25.

[0034] The diameter of the first impeller 20 of the
first-stage compressed gas engine 1 is smaller than that
of the second impeller 26 of the second-stage com-
pressed gas engine 2, so as to increase the blade surface
of the teeth of the second-stage compressed gas engine
2. In order to make gas flow smoothly, the first-stage
compressed gas discharge hole 12 has a diameter 2-10
times as long as that of the first-stage compressed gas
injection hole 11, while the second-stage compressed
gas discharge hole 22 has a diameter 2-10 times as long
as that of the second-stage compressed gas injection
hole 21. The times can be set flexibly.

[0035] As shown in Figs. 2 and 3, in order to improve
the power performance, the impeller chamber 15 is pro-
vided on its inner surface with an air-jet import slot 13
arranged along the rotational circumferential surface and
communicated with the first-stage compressed gas in-
jection hole 11, the air-jetimport slot being deep and wide
near to the injection hole 11 while shallow and narrow
away from the injection hole 11 (Fig. 3); the air-jet import
slot 13 has a length greater than the distance L (marked
as 18) between two adjacent teeth 16, enabling the com-
pressed gas exported from the air-jet import slot 13 to be
applied simultaneously to two or more teeth 16 on one
hand, and to be applied to the desired teeth portion along
a preset export path on the other hand, so as to generate
a stronger thrust. Besides, in order to increase air-jet in-
tensity, two nozzles 17 are arranged on the same air-jet
import slot 13 in the example.

[0036] The firstimpeller chamber 15 is provided on its
inner surface with an exhaust export slot 14 in parallel
with the axis of the shaft, the exhaust export slot 14 being
in communication with the first-stage compressed gas
discharge hole 12. In order to better exhaust the gas, the
exhaust export slot 14 has a width substantially consist-
ent with the width of the first impeller 20.

[0037] To prevent leakage and prevent the gas just
injected from being directly discharged from the exhaust
export slot 14, the distance between the end of the air-jet
import slot 13 and the nearest exhaust export slot 14
should be greater than the distance L between two ad-
jacent teeth.
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[0038] During operation, the compressed gas is first
injected into the first-stage compressed gas engine 1,
and then enters the second-stage compressed gas en-
gine 2 after being decompressed and stabilized by the
first-stage compressed gas engine 1. The first-stage
compressed gas engine 1 not only has functions of de-
compression and stabilization, but also allows full utiliza-
tion of the energy generated in the process of releasing
the compressed gas, as well as provides partof the power
at the same time. The second-stage compressed gas
engine 2 provides main power.

[0039] Example 2: Another compressed gas engine is
provided, as shown in Fig. 4, comprising a two-stage
compressed gas engine on the left side and a two-stage
compressed gas engine on the right side. The two-stage
compressed gas engine on the left side is a first-stage
compressed gas engine 100, while the two-stage com-
pressed gas engine on the right side is a second-stage
compressed gas engine 200. The first-stage compressed
gas engine 100 and the second-stage compressed gas
engine 200 have the same structure, and are positioned
symmetrically at left and right. The first-stage com-
pressed gas engine 100 and the second-stage com-
pressed gas engine 200 are coaxially installed on a shaft
118, and connected with a spline sleeve 117 through a
bearing 108. The power generated by the two-stage com-
pressed gas engines (100 and 200) on the left and right
sides is outputted through the shaft 118 for driving the
drive shaft of the motor vehicle.

[0040] Taking the first-stage compressed gas engine
100 as an example, the first-stage compressed gas en-
gine 100 includes an impeller chamber 103 as well as a
first impeller 104 and a second impeller 102 installed in
the impeller chamber 103 through the shaft 118. The im-
peller chamber 103 has different inner diameters
matched with the diameters of the first impeller 104 and
the second impeller 102 installed therein, so as to enable
the inner surface of the impeller chamber 103 to relatively
seal the compressed gas in the working chambers 109
of the first impeller 104 and the compressed gas in the
working chambers 116 of the second impeller 102. The
impeller chamber 103 is provided respectively with a
first-stage compressed gas injection hole 106 for inject-
ing compressed gas to the firstimpeller 104, a first-stage
compressed gas discharge hole 111 for ejecting com-
pressed gas from the first impeller 104, a second-stage
compressed gas injection hole 114 for injecting com-
pressed gas to the second impeller 102, and a second-
stage compressed gas discharge hole 101 for discharg-
ing compressed gas from the second impeller 102. The
first-stage compressed gas discharge hole 111 is in com-
munication with the second-stage compressed gas in-
jection hole 114 via a pipe 112, for injecting the com-
pressed gas from the first impeller 104 into the second
impeller 102 to continue to do work.

[0041] Thefirstimpeller 104 is provided on its rotational
circumferential surface with a plurality of uniformly dis-
tributed teeth 110 and side plates 107 located on the right
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side of the teeth 110; the second impeller 102 is provided
on its rotational circumferential surface with a plurality of
uniformly distributed teeth 115 and side plates 105 locat-
ed on the left side of the teeth 115 as well as side plates
113 located on the right side of the teeth 115. The gas
circuit of the first impeller 104 is isolated from that of the
second impeller 102 through the side plates 113. The
structures of the teeth 110 on the first impeller 104 and
the teeth 115 on the second impeller 102 are similar to
those in Example 1. A plurality of working chambers 109
are formed by the teeth 110 on the circumferential surface
of the firstimpeller 104 and the side plates (107 and 113)
on both sides between the front and rear teeth 110, and
a plurality of gas chambers allowing relative sealing of
injected compressed gas are formed by the inner surface
of the impeller chamber 103 where the first impeller 104
is installed and each of the working chambers 109. A
plurality of working chambers 116 are formed by the teeth
115 on the circumferential surface of the second impeller
102 and the side plates (105 and 113) on both sides
between the front and rear teeth 115, and a plurality of
gas chambers allowing relative sealing of the gasinjected
from the second-stage compressed gas injection hole
114 are formed by the inner surface of the impeller cham-
ber 103 where the second impeller 102 is installed and
each of the working chambers 116.

[0042] Thefirstimpeller 104 is smallerin diameter than
the second impeller 102, so as to increase the stressed
area of the teeth on the second impeller 102. In order to
make gas flow smoothly, the first-stage compressed gas
discharge hole 119 has a diameter 2-10 times as long
as that of the first-stage compressed gas injection hole
106, while the second-stage compressed gas discharge
hole 101 has a diameter 2-10 times as long as that of the
second-stage compressed gas injection hole 121. The
times can be set flexibly.

[0043] In particular, due to the high requirement of ro-
tational speed of the compressed gas engine
(3000-15000 rpm), if the firstimpeller 104 and the second
impeller 102 are processed separately, it is difficult to
guarantee the concentricity of the two (coaxial perform-
ance) because of the errors of machining accuracy as
well as complex processing technique and high process-
ing cost. In order to improve the concentricity of the im-
peller and simplify the processing technique, the first im-
peller 104 and the second impeller 102 are designed to
have an integral structure processed as a whole.
[0044] The second-stage compressed gas engine 200
includes an impeller chamber 205, a third impeller 204
and a fourth impeller 202. Apart from the difference in
marks from the first-stage compressed gas engine 100,
the second-stage compressed gas engine 200 has a
structure similar to the structure of the first-stage com-
pressed gas engine 100 (which will not be repeated here-
in).

[0045] During operation, the compressed gas is first
injected into the first-stage compressed gas engine 100,
and then enters the second-stage compressed gas en-
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gine 200 after being decompressed and stabilized by the
first-stage compressed gas engine 100. The first-stage
compressed gas engine 100 not only has functions of
decompression and stabilization, but also allows full uti-
lization of the energy generated in the process of releas-
ing the compressed gas, as well as provides part of the
power at the same time. The second-stage compressed
gas engine 200 provides main power. More particularly,
the compressed gas injected from the first-stage com-
pressed gas injection hole 106 to the teeth 110 of the
first impeller 104 pushes the first impeller 104, and is
simultaneously stored temporarily in each of the working
chambers 109; when the working chamber 109 tempo-
rarily containing compressed gas is rotated to a position
where thefirst-stage compressed gas discharge hole 111
is located, the compressed gas in the working chamber
109 is ejected outward to do work via the first-stage com-
pressed gas discharge hole 111, further pushing the first
impeller 104 torotate. Meanwhile, because the first-stage
compressed gas discharge hole 111 on the impeller
chamber 103 is in communication with the second-stage
compressed injection hole 114, the compressed gas dis-
charged from the first-stage compressed gas discharge
hole 111 continues to push the teeth 115 of the second
impeller 102 to rotate to do work via the second-stage
compressed injection hole 114. The injected compressed
gas is simultaneously stored temporarily in each of the
working chambers 116; when the working chamber 116
temporarily containing compressed gas is rotated to a
position where the second-stage compressed gas dis-
charge hole 101 is located, the compressed gas in the
working chamber 116 is ejected outward to do work via
the second-stage compressed gas discharge hole 101,
further pushing the second impeller 102 to rotate to do
work.

[0046] Example 3: Another multistage compressed
gas engine is provided, as shown in Fig. 5, comprising a
two-stage compressed gas engine on the left side and a
two-stage compressed gas engine on the right side. The
two-stage compressed gas engine on the left side is a
first-stage compressed gas engine 300, while the two-
stage compressed gas engine on the right side is a sec-
ond-stage compressed gas engine 400. The first-stage
compressed gas engine 300 and the second-stage com-
pressed gas engine 400 have the same structure, posi-
tioned symmetrically left and right. The first-stage com-
pressed gas engine 300 and the second-stage com-
pressed gas engine 400 are coaxially installed on a shaft
318, and connected with a spline sleeve 317 through a
bearing 308. The power generated by the two-stage com-
pressed gas engines on the left and right sides is output-
ted through the shaft 318 for driving the drive shaft of the
motor vehicle.

[0047] Taking the first-stage compressed gas engine
300 as an example, the first-stage compressed gas en-
gine 300 includes an impeller chamber 303, as well as a
first impeller 303 and a second impeller 302 installed in
the impeller chamber 304 through the shaft 318; the im-
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peller chamber 303 has an inner diameter matching the
diameters of the firstimpeller 304 and the second impeller
302 installed therein, so as to enable the inner surface
of the impeller chamber 303 to relatively seal the com-
pressed gas in the working chambers (309 and 316) of
the first impeller 304 and the second impeller 302. The
impeller chamber 303 is provided respectively with a
first-stage compressed gas injection hole 306 for inject-
ing compressed gas to the firstimpeller 304, a first-stage
compressed gas discharge hole 311 for ejecting com-
pressed gas from the first impeller 304, a second-stage
compressed gas injection hole 314 for injecting com-
pressed gas to the second impeller 302, and a second-
stage compressed gas discharge hole 302 for discharg-
ing compressed gas from the second impeller 301. The
first-stage compressed gas discharge hole 311 isin com-
munication with the second-stage compressed gas in-
jection hole 314 via a pipe 312, for injecting the com-
pressed gas from the first impeller 304 into the second
impeller 302 to continue to do work.

[0048] Thefirstimpeller 304 is provided onits rotational
circumferential surface with a plurality of uniformly dis-
tributed teeth 310 and side plates 307 located on the right
side of the teeth 310; the second impeller 302 is provided
on its rotational circumferential surface with a plurality of
uniformly distributed teeth 315 and side plates 305 locat-
ed on the left side of the teeth 315 as well as side plates
313 located on the right side of the teeth 315. The gas
circuit of the first impeller 304 is isolated from that of the
second impeller 302 through the side plate 313. The
structures of the teeth 310 on the first impeller 304 and
the teeth 315 of the second impeller 302 are similar to
those in Example 1. A plurality of working chambers 309
are formed by the teeth 310 on the circumferential surface
of the firstimpeller 304 and the side plates (307 and 313)
on both sides between the front and rear teeth 310, and
a plurality of gas chambers allowing relative sealing of
injected compressed gas are formed by the inner surface
of the impeller chamber 304 where the first impeller 303
is installed and each of the working chambers 309. A
plurality of working chambers 316 are formed by the teeth
315 on the circumferential surface of the second impeller
302 and the side plates (305 and 313) on both sides
between the front and rear teeth 315, and a plurality of
gas chambers allowing relative sealing of the gas injected
from the second-stage compressed gas injection hole
314 are formed by the inner surface of the impeller cham-
ber 302 where the second impeller 303 is installed and
each of the working chambers 316.

[0049] This exampleis different from Example 2 in that:
in Example 2, the first impeller 204 and the second im-
peller 202 are the same in width but different in diameter,
wherein the second impeller 202 is greater in diameter
than the first impeller 204, and the stressed area of the
teeth on the second impeller 102 is increased by increas-
ing the diameter of the second impeller 202. The impeller
chamber 103 has different inner diameter to match the
diameters of the firstimpeller 104 and the second impeller
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102 installed therein. However, in this example, the first
impeller 304 and the second impeller 302 are the same
in diameter, the firstimpeller 304 and the second impeller
302 installed in the impeller chamber 303 are the same
in inner diameter, and the second impeller 302 is greater
in width than the first impeller 304, wherein the stressed
area of the teeth on the second impeller 302 is increased
by increasing the width of the second impeller 302.
[0050] The above contents are further detailed de-
scription of the present application with reference to the
specific embodiments, and the embodiments of the
present application cannot be thought to be limited to
these contents. For those skilled in the art, some simple
deduction or replacement can further be made under the
premise of not departing from the idea of the present
application, and should all be regarded as falling within
the protection scope of the present application.

Claims

1. A multistage compressed gas engine, comprising
impellers and at least one impeller chamber where
the impellers are installed, characterized in that:
the impellers comprises a firstimpeller and a second
impeller, both of which are provided on their circum-
ferential surface with a plurality of teeth and side
plates on both sides of the teeth; a plurality of working
chambers are formed by the teeth on the circumfer-
ential surface of the impeller and the side plates on
both sides between the teeth, and a plurality of gas
chambers allowing relative sealing of injected gas
are formed by the inner surface of the impeller cham-
ber where the impeller is installed and each of the
working chambers; the impeller chamber where the
firstimpeller is installed is provided correspondingly
with a first-stage compressed gas injection hole and
a first-stage compressed gas discharge hole, and
the impeller chamber where the second impeller is
installed is provided correspondingly with a second-
stage compressed gas injection hole and a second-
stage compressed gas discharge hole, the first-
stage compressed gas discharge hole being con-
nected at its output to the second-stage compressed
gas injection hole.

2. The multistage compressed gas engine according
to claim 1, characterized in that: the at least one
impeller chamber comprises independently a first
and a second impeller chambers, the first impeller
being installed correspondingly in the first impeller
chamber, the second impeller being installed corre-
spondingly in the second impeller chamber.

3. The multistage compressed gas engine according
to claim 1, characterized in that: there is just one
impeller chamber; the first and second impellers are
of an integral structure processed as a whole and
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10.

1.

are installed in the impeller chamber.

The multistage compressed gas engine according
to claim 3, characterized in that: the first impeller
and the second impeller have different diameters;
the impeller chamber has different inner diameters
to match the first and second impellers installed
therein, so as to enable the inner surface of the im-
peller chamber to relatively seal the compressed gas
in the working chamber of the first impeller and the
compressed gas in the working chamber of the sec-
ond impeller.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
first impeller and the second impeller are installed
coaxially on the same power output shaft.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
second impeller is greater in diameter than the first
impeller.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
second impeller is greater in thickness than the first
impeller.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
first-stage compressed gas discharge hole has a di-
ameter 2-10 times as long as that of the first-stage
compressed gas injection hole, and the second-
stage compressed gas discharge hole has a diam-
eter 2-10 times as long as that of the second-stage
compressed gas injection hole, the diameter of the
second-stage compressed gas injection hole being
no smaller than that of the first-stage compressed
gas discharge hole.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
impeller chamber corresponding to the first impeller
is provided on its inner surface with an air-jet import
slot arranged along the rotational circumferential
surface and communicated with the first-stage com-
pressed gas injection hole.

The multistage compressed gas engine according
to claim 9, characterized in that: the length of the
air-jet import slot is greater than the distance be-
tween two adjacent teeth.

The multistage compressed gas engine according
to any one of claims 1-4, characterized in that: the
impeller chamber is provided on its inner surface with
an exhaust export slot in parallel with the axis of the
shaft, the exhaust export slot being connected with
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the compressed gas discharge hole.

The multistage compressed gas engine according
to claim 9, characterized in that: the impeller cham-
ber is provided on its inner surface with an exhaust
export slot in parallel with the axis of the shaft, the
exhaust export slot being connected with the com-
pressed gas discharge hole.

The multistage compressed gas engine according
to claim 11, characterized in that: the distance be-
tween an end of the air-jet import slot and the adja-
cent exhaust export slot is greater than the distance
between two adjacent teeth.

A compressed gas engine, comprising multistage
compressed gas engines positioned symmetrically
at left and right, which have the structure as de-
scribed by any one of claims 1-4 and are coaxially
installed on the same power output shaft.

A motor vehicle provided with the multistage com-
pressed gas engine according to any one of claims
1-4, wherein the power outputted by the multistage
compressed gas engine drives the drive shaft of the
motor vehicle.

A compressed gas engine, comprising: at least two
stages of the compressed gas engine, each stage
of the compressed gas engine comprising at least
one impeller chamber and at least one impeller in-
stalled in the impeller chamber through a shaft, the
impeller being provided with teeth, each stage of the
impeller chamber being provided with at least one
air inlet and at least one air outlet, the air outlet on
the front stage of the impeller chamber being in com-
munication with the air inlet on the rear stage of the
impeller chamber, and each stage of the impeller
being output power through the shaft.

The compressed gas engine according to claim 16,
characterized in that: at least the impeller chamber
of the first-stage compressed gas injection hole for
introduction of compressed gas is provided on its
inner surface with an air-jet import slot arranged
along therotational circumferential surface and com-
municated with the first-stage compressed gas in-
jection hole.

The compressed gas engine according to claim 17,
characterized in that: the impeller chamber for be-
ing connected with the air outlet is provided on its
inner surface with an exhaust slot in parallel with the
axis of the shaft.

The compressed gas engine according to claim 18,
characterized in that: the length of the air-jetimport
slot is atleast greater than the distance between two
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adjacent teeth, and the distance between the end of
the air-jet import slot and the nearest exhaust slot is
greater than the distance between two adjacent
teeth.

20. A motor vehicle provided with the compressed gas

engine according to any one of claims 16-19, where-
inthe power outputted by each stage of the impellers
drives the drive shaft of the motor vehicle.
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