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TECHNICAL FIELD

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
particularly suitable for installation in a motor vehicle.

PRIOR ART |

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

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
Energy 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 receiving external wind resistance airflow and an air-jet
system. During operation, the wind-powered pneumatic engine of this
application, installed at a power-driven machine (especially a motor vehicle)

that can run, can directly utilize the wind resistance airflow that the
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"PRI OR ART - Engi nes using fuels as energy source consune a | arge anount
of fuels, and discharge a | arge anount of waste gases and hot gases, which
pollute the environment. In order to save fuel energy and protect the

gl obal environment, there is a need for engines that do not consume fuel,

di scharge wast.e gases, and hot ses, of cause. poll uti.on. . .The l.i cant
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publi cation nunber of CN1828046 titled " W nd-Powered Pneumatic Engi ne,

Nanel yaEnginhet Sldrstiecgivimg Whed xesgsal ewiod FwsistEnee gynigbowg etherfbiys
application disclosed a w nd-power pneumatic engine and a notor vehicle

equi ppadn¥féimime hegradistaticc int®Mpowees With ehst apofeti §psiener agdagieer, an

inpeller arranged in the inpeller chanber, and an air” jet systemfor -
jettin [ ed g j the i r. ry Thi l.ication,i

char acggﬁ]%égﬁi%syﬁgnbﬂﬁ? %Vgeﬂpngﬁrﬁeﬁmg} ?@%@ﬁﬁ&&d%tﬁaéﬁe air
inlet for receiving external .wind resistance airflow and an air-jet system
Dur i ng88pet af ﬁ@ﬁ,gag% thg‘htéﬁr[gé%r %Hdﬂ%ﬂﬁglﬂ-‘it@réngi ne of this application,
installed at a power-driven machine (especially a notor vehicle) that can

run, can difuebetmouej |thee apicantd fueticst dnleel = rpatentt haplidation with
power -driven machi ne encounters during running by being provided with the
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transformng the resistance into power. Wth the air-jet systemand the
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further filed a patent application with application nunber of )
200780836 dF 0y 1de tlleéﬂe@@UﬁLY e MWALISI 2D BRI ¢S RGN ERP CTEIHENANE Y iIor
Vehicle". The main feature of this application is to provide respectively a
_ mul ti sregstacepersinedhgam g agioparatedstaueiurd, e tteannpetiegiand kanenmma
separate structure, and the inpeller and vane can be designed respectively

97 et [angR g ooy ek durclanas e,
Lo 1| S0k i BN AR RL I sy S RO R G e oo
windage airflow has a low flow rate and is relatively dispersive, so as to
enable the compressed gas and wind resistance airflow to be better used in
cooperation.
However, this new type of new-energy motor vehicles with corhpressed
gas as power still needs further improvement.
SUMMARY
An object of the present application is to further improve the utilization
efficiency of compressed gas.
The object can be accomplished by the following technical solutions:
A multistage compressed gas engine 1s provided, comprising:
impellers and at least one impeller chamber 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
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" However , .this new type of new energy notor vehicles with conpressed gas as
power still needs further inprovenent. SUMVARY An obj ect of the present
application is to further inprove the utilization efficiency of conpressed
gas. The object can be acconplished by the foll ow ng technical solutions:

A mul tistage conpressed gas engine. is ovi ded, . conprising: i | | d
at | edeetlorand mpde | platen o poibnsides i ithe etacth; & AluEala af Working "

i npel I ers being gonprising a first inpeller and a second inpeller, both of
whi ch digimBery deinledformdhéiy tié reeattf erenhe atirsunffacential kusfaseuoalthey of

impeller and the side plates on both sides between the teeth, a plurality of
gas chambers allowing relative sealing of injected gas being formed by the
inner surface of the impeller chamber where thé impeller 1s installed ahd
each of the working chambers; the impeller chamber where the first impeller
vis installed being provided correspondingly 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 discharging 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 injecfion hole.

A compressed gas engine is provided, comprising: at léast two stages of
the compressed gas engine, each stage of the compressed gas engine
including at least one impeiler chamber and at least one impeller installed in
the impeller chamber through a shaft, and 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 stége 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
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‘teet'h and side plates on both sides of the teeth; a plurality of working
chanbers being forned by the teeth on the circunferential surface of the
inpeller and the side plates on both sides between the teeth, a plurality
of gas chanbers allowing relative sealing of injected gas being forned by
t he inper surfac the inpeller chanber where the inpeller is installed
and eéglﬁolégﬁtth@ ﬁkﬁ%{(l ng chanbers; the inpeller chanber where the first
inpeller is installed being provided correspondingly with a first-stage
conpr essed\ gastamyekiclens pobeided, epaprisigge anrizesshalyand 8 mplistagen of
the first inpeller and a first-stage conpressed gas di scharge hole for

di schagghpgediq] COAPT efighfk;0ahet eAORIgtaEY coimpesbsed gamsh @iginke beinki ng
chanbers gf the fTrst i%pel ler, and the"i npel Igr chamber where the second

chamber's' 6 "the frrst I . " chanb
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chanbers of the second inpeller, the first-stage conpressed gas di scharge
hol e bienpellennmetit efl vdticht beimg puevided o thetoecy erdabreEass WHE
i njection hole. A conpressed gas engine is provided, conprising: at

| east § wWRupdlRgeE®f %eﬂ’ﬂfanl@iomreeﬁﬁaﬁés @as berlisides edcthesteagh; of phuralicprylf essed

gas engine 1 ncluding at | east one inpeller chanber and at | east one

impel ler jnstalled in i r 0.

i npel I‘é’rorjﬁél?glé:lhﬁpg‘?/?r&etégﬁ}g( E@ﬁgé?hb§2§gﬁgé¥ﬁag@ 0 'E: gﬁ?ﬁn{)e}arf:fléﬁr%gghg cg:r
being provided wth at |east one air inlet. anqg at |l east gne air outlet, the
ai r ouef dhegmpaller ame: the side gHlafes o e}heﬁlg%é@&&e% tegth, ad %
communi cation with the air inlet on the rear stage of the inpeller chanber;
~and eaphiraliageobfgashehamimirseallbeiing oelapute soakng phrivggetedngas hbging A
notor vehicle is provided, conprising: a drive shaft and a nultistage

conpr e556egasy §RYi itdrer LR A FSIRIBNGRMR: asiratbaasvROE biee heipeler is

“including rnpellers and at | east one inpeller chanber where the inpellers

are install,ed; the iqap r ' [ 0 1 i cond
pel | BstaiEliand SaRTeR el Fg El0g chafi st af ireiler RAnbRr PR AIREC
with a plurality of teeth and side plates on both sides af the. teeth; a

pl ur al first emprblexi isginshakedreipg nw&%eowwﬁadﬂ%gfyh\wﬁh hairst-stage
circunferential surface of the inpeller and the side plates on both sides
bet weegohijreseed rasanjectigh rdeifoy epécting asmaptesssdagaoie bge testht ofthe
sealing of injected gas being formed by the inner surface of the irrpel | er
chambeluNERBelIRe ditPE I 3f-stiad PohihleRded hsaiisbhated Mol sk enaimher s,

t he inpeller the fir

chanber where inpeller is installed being provided
correspondingly with a first-st.age. conpresse i.nj ' r
ci cot i PoF conppiaSet gh R BAtr S AR PoreniSr kY shgnfode of
first-stage conpressed gas _di scharge hol e for discharging the conpressed
gas t ethorisst| ynpedesdand thec inpelicsechgmbes gwogs Ss%cgorgiémpqr:’fi@r 15

inpeller, and the inpeller chanber where the second inpeller is installed

bei ng prgvalided bedrig eseandedotorrespbndimdyondils tagecondpstagsedoggwessgdct i on
hol e for ejecting conpressed gas to the teeth of the second inpeller and a

| I gas th ot : g
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gas te wor ki ng chanbers of the second
i mpel | er, e first-sta onpressed gas, dji scharge | e bei ng: d at
1e outpinellis #hd % sonttsTags Conpresetcetad et hil e FAEREC
shaft of the notor vehicle being driven by the power ou putt%d bg t he
mul t i sthgeamppessesegagaempegianidy 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;

the drive shaft of the motor vehicle being driven by the power outputted by

the multistage compressed gas engine.
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"Furtherngre, -the at |east one inpeller chanber includes separately a first
and a second inpeller chanbers, the first inpeller being installed
correspondingly in the first inpeller chanber, the second inpeller being

install ed correspondingly in the second inpeller chanber. Furt her nor e,
there is | y. one inpeller chanber: .the first and second inpellers are of
an integr ;Inu%}th:%paq:,eﬁbq @ée&?@@l Qe d%ﬁ%r & o gla&ugqsggepq{a{%lg d

i mpel | er chanber. Furthernore, the first inpeller and the second

i npel | Brsthand di Steordt impatkerechambiess; thel fiest dmepdléer thaingi insgabed i nner
dianeters to match the first and second inpellers installed therein, so as

to enapbheetpendingdy nrthaceiref ibhiseli¢pehhaibahaieesetond eimpeMet yosiagl the
th

conpressed gas in e working chamber of the first i npel I er and the
e s S T e B R e
Sae POVRTE it grurho%],a{ﬁére is only one impeller chamber; the first and second
impellers are of an integral structure processed as a whole and are installed
in the impeller chamber.

Furthermore, 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 impeller 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 second impeller.

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

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

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

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
diameter 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
5 ; .



"Furt'hernore, the second inpeller is greater in dianmeter than the first
I npel | er. Furthernore, the second inpeller is greater in thickness than
the first inpeller. Furthernore, the first-stage conpressed gas
di scharge hol e has a dianeter 2-10 tinmes as long as that of the first-stage
conprgf gg gas injection hole, and the second-stage conpressed gas
di sch %l hol e has a dianeter 2-10 tines as long as that of the
second- st age conpressed gas |nject|on hol e, the dianeter of the
second- sté:ggé't kenppresde gapellsr shambenhepa cspraging te the farst drgrelients of
the first-stage conpressed gas discharge 5 hole.

provided on its inner surface with an air-jet import slot arranged alon0 the

rotational circumferential surface and communicated with the first-stage
compressed gas injection hole.

Furthermore, the length of the air-jet import slot is greater than the
distance between two adjacent teeth.

Furthermore, the impeller chamber is provided on its inner surface with
an exhaust export slot in parallel with the axis of the shaft, the exhéust
export slot being connected with the compressed gas discharge hole.

Furtherrhore, 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. |

A compressed gas engin_e equipped with the above multistage
compressed gas engines which are located symmetrically on the left and
right is provided, wherein the multistage compressed gas engines are
coaxially installed on the same power output shaft.

In the present applicétion, the “multistage compressed 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 impeller
to continue to do work after doing work to the front stage of the impeller.

With the above technical sohnidn, the present application has the
following beneficial technical effects:

The first impeller and the second impeller are in communication with

each other front and rear. First, the energy of the compressed gas having
. : .



"Furthernpre, the inpeller chanber corresponding to the first inpeller is
provided on its inner surface with an air-jet inport slot arranged al ong
the rotational circunferential surface and communicated with the

first-stage conpressed gas injection hole. Furthernore, the | ength of

the air-jet i rt.slat is greater than th I st.ange. bet n . acent
t eet h.‘{OI{e W@E@r% TSt HOPCHEE) ¢ q@h&ﬁéfigi @tBrﬁ\ﬂ GS%O\Aﬁﬁ lﬁrﬁlﬁal%ﬁi
surface with an exhaust export slot in parallel with the axis of the shaft,

t he extmutsuexpor dosvoorkbelarg a ovassgtcedtivia, h winghe omppresesd thes eaicsgar ge
hol e. Furthernore, the di stance between one end of the air-jet inport

sl ot apglizfGoAdiac et texkausiressadrdas! Secdrsd otlraugh dbarg therkdifet ahee
bet ween two adj acent teeth. A conpressed gas engi ne equi pped with the
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the Ie ht "i's”provid | st age conpressed gas
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conpressed gas engi ne having two or nore stages, wherein the conpressed gas
i s di sutear ged grubtenstaged structutee ofexthestfinge andt kecomgpeimpelkess.cdhei nue
to do work after doing work to the front stage of the inpeller.
compressed gas can be decompressed and stabilized only through the first
impeller without using a decompression tank, which greatly reduces the
energy loss during decompression and stabilization of the compressed gas.

With a left-right symmetrical structure, the compressed gas engine can
achieve better force balance while working.

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
simultaneously to more than two teeth, which improves the power
performance of the engine.

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

By sétting 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 discharged
directly from thé exhaust export slot.

BRIEF DESCRIPTIONS OF THE DRAWINGS
Fig. 1 is a structural schematic iliew of a multistage compressed gas

engine.

Fig. 2 is a structural schematic view of the first-stage compressed gas
. S _



"Wth the above technical solution, the present application has the
foll ow ng beneficial technical effects: The first inpeller and the
second inpeller are in conmunication with each other front and rear. First,
t he gnergy of the conpressed gas having done work to the first inpeller
can be ejected jnto the.second inpeller to continue to do work for a second
tinme, %ﬁ:?%ﬁvagk”fﬁégeﬁergy utilization rate of the conpressed gas.
Second, through doing work for the second tine, not only the energy
utilizati drigr ad elsoRnt Balasgedr schemagics vilewi wir e Parbiad %tr%tueiev@gyth&ood
silencing effect is achieved. Third, with the pre- and post- stages

st ructynpelitr chanibeisas shdwsenokdgj Ppel | ers, the conpressed gas can be
deconpressed and stabilized only through the first inpeller wthout using a

decorrpressf'r%rg 4 35k, ﬁg’glb aWs.%ﬁEWa};t‘i@%E@soT%&Hé gﬂuit%ﬁﬁggvﬁd'trﬁﬁgessed

deconpr essi and s I'zat1on of the conpressedfgas.

Ieft-right SYnnEtricaI structure, the conpressed gas engi ne can achi eve
bet t er S#HDFEEBGI ance whi |l e wor ki ng. Wth the air-jet inport slot having
a length at |east greater than the distance between twp adjacent teeth,

wor k can Helgicnas thsaughirahechicmatic siew afilangibensnyliBags compaessero
teeth, which inproves the power perfornmance of the engine.

gas engine.
DETAILED DESCRIPTION
The present application will further be described below in detail with
reference to drawings and embodiments. |
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 comiaressed
gas engine on the left side as an example, which includes a first-stage
compressed gas engine 1 and a seconﬁbstage 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 impeller 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 engine 2 are
coaxially installed on a same shaft 3, and the power generated 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.
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"Wth the exhaust export slot, the gas having done work to the inpeller can
be successfully discharged tinely. By setting the distance between one
end of the jet inport slot and the nearest exhaust export slot to be

greater than the di stance bet ween two adj acent teeth, the gas just injected

Clot. BRI BHIOEBRNT Rahere aupTErdH Ges ending willibr S cEGE iy
schematic view of a multistage conpressed gas engine. Fig. 2 is a
st r ucthemlinaftbe st iakingahedfirsthetage ratmptessedcgapeagsetl lgas 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 1s
provided with three groups of symmetrically arranged first-stage
- compressed 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 compressed gas discharge holes 12, the first-stage compressed gas
injection hole 11 being provided with a nozzle 17; the first impeller 20 is
provided on its circumferential surface with a plurality of uniformly
.distri.buted 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 first impeller 20 and the side plates 23 on both
sides between the teeth 16, and a plurality of gas chambers allowing relative
sealing 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 compressed gas is rotated to
a position where the first-stage compressed gas discharge hole 12 is located,
the compressed gas in the working chamber 24 is ejected outward t.o do
work via the first-stage compressed gas discharge 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.
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“engi'ne as shown in Fig. 1. Fig. 3 is an enlarged schematic view of the
. partial structure of the inpeller chanber as shown in Fig. 2. Fig. 4 1is
a structural schematic view of another nultistage conpressed gas engine.

Fig. 5is a structural schematic view of another multistage conpressed gas

ondine. SR SRR T e mPRReR AP S0 ORISRl e
engine 1 is smaller than that of the second impeller 26 of the second--stage
compressed gas engine 2, so as to increase the blade surface of the teeth of
the secohd-stage compressed gas engine 2. In order to make gas flow
émoothly, the first-stage compressed gas discharge hole 12 has a'diamefer
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 compreséed gas injection hole
21. The times can be set flexibly.

As shown in Figs. 2 and 3, in order to improve the power performance,
the impeller chamber 15 is provided 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 injection hole 11, the
air-jet import 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 compressed 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 intensity, two nozzles 17 are arranged on the same
air-jet import slot 13 in the example.

The first impeller 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
10 '



‘Exarple 1: A notor vehicle is provided, as shown in Figs. 1-3, conprising a
conpressed gas engine on the left side, a conpressed gas engi ne on the
right side and a drive shaft 19, the conpressed gas engines on the left and
right sides are positioned symetrically. Taking the conpressed gas engine

on the,left side,as~an. ex | e, I hncl fi - ed gas
engi nalite e e nEE IAa SR 6 UL E S T I8 s’ e TP KPR SRS
conpressed gas engine 1 including a first, jnpeller, 20 and a first ippeller
chanbekd 1ms & hwidtbc subsensigdl  6ppsELSBY %ﬁb%méﬂ? qfﬁ@}%g’}fﬁg 1RElidng
inpeller 26 and a second inpeller chanber 25. Except for different
referenge sizes, the first-stage conpressed gas engine 1 and the
second- st age conpressed gas engi ne 2 have the sanme structure. The

first-stagg, ﬁ?@@éﬂsﬁ%a‘%@a@l‘%‘é@@eﬁt el chhguseeredted daamciosiprieedredtlyas

engine 2 are‘coaxi ally inst d on a sane shaft” 3, and the power generated

by the,coppressed gas engines, on both | ef dard i r i drive
Shaf t GRCORESDIER Ty B CRoagsncrnarshatc! Rdl Eite HethRet thegplitr
structure of the conpressed gas engine will be described in defai

her ei ndet eir-fgt trarPAgsiatel 3iand 1he Rpeareshsrdadisy f‘g@@férﬁg%g 4 ségqu,l be
exanpl e: as shown in Figs. 2 and 3, the first-stage conpressed gas engine 1

i ncl udggeaef thist therkstlaacedbdrpweehtvenddgadéntstectlnpel | er 20 installed in
the first inpeller chanber 15 through the shaft 3; the first inpeller

chamber 195|,5 8ébfjae(gof{“ fife é&h??g%%}&ﬁ%?s 9t resPMRidckEdlihto Mi¢ freedtage

first-stage coipressed gas 1nje es 11 for ejecting conpressed gas

to the teeth 16 .of the first i || er_20 d.t 3 Lxd cally

ar r angeAMTES$ed 245eCRBHSH Zs éggp @75? Spﬁ?ﬁaﬁ%%es%\%ﬁ@ s%%eéjé%ﬁ)éﬁ ﬁ@é@;@ge
conpressed gas injection hole 11 being provided wt nozzle 17; the first

_inpel | engBte i 2 mffjmn decingn deeomopresseicer and étg@ﬁﬁegcgﬂw { eafﬁpg-,sgng y of

uniformy distributed teeth 16 and side plates 23 | ocated on both sides of

~ the tegbmpi@ssed Rlasr@hgine of Ther Kirsgstdmnbenpradsed gasoemgiehy ndteonketh 16
on the circunferential surface of the first inpeller 20 and the side plates

23 o RS " ephctRanbobeRRC ADrEESLR. Ynd AR AhIEA! it flsoalieRaDRIS

al | ow ve seal 1ng e gas I njecte romthe first-stage

conpressed gas inj.ection hole 11 are fprmed, by the inner.surf f e
first M Ela%&n cﬁﬁnﬁ]té? PRCRBYr SREANGG st %%I PLpcsyy o ﬁé]teggﬁéog 511}1% each
of the working chanbers 24; when the working chanber 24 tenporari

cont ai compresspd easedsgaslli as povatdss I?@Ttaf)fbgﬁ PPYETVHHE BHACE IR }Lgh%ge
conpressed gas discharge hole 12 is |ocated, the conpressed gas in the
wor ki ngeehaahehod4ompreseetath gt giated2 turoved e nhaivi %oWia:e. first-stage
conpressed gas %ischarge hole 12, further pushing the inpeller 20 to

rotate. The Lilst 5! AURRONDERAIR0. 005 dIAENAEYR HIBkeddD AShERA il Flg.

inpeller c I51s1nco w th t he “second-’st age conpressed
gas injection hqole 21 on the second i | | er chanber . -The_djapet er
of thedi¢@MPIHPEL| arVwo-BagE @W@%é@fﬁf@ EBW%S%EIESa]sefénﬂpﬁeaﬁai ére
smal l er than that of the second inpeller 26 of the second-stage conpressed
gas engiwmestigesocampressetr gase emganbl ave the f aightofsidee Hdr htvwe-tAge
second- st age conpressed gas engine 2. In order to make gas fl ow snoothly,

the fi r&&ﬁﬁ%eﬂs@%d?&@éﬁéﬁﬁdoﬂ%e%ﬁcﬁ@w@ héiret-stadwsompiessed gas 2npinei nes
that of t

as |long as he™first-stage conpressed gas injection hole 11, while

t he se - st.age conpressed i 10 o] : di t =104t 0 mes
as Ionéggg ed&“?ﬁgmgggﬁﬁ%?§¥§%§%%§gpgggséﬁgéggQﬁﬁf@@t?gﬁﬁthggé%.aThe
times can be set flexibly. As shown b@ ﬁh&g. 2.and 3, in order;to

i mpr ovesechadpsiage FEPTIICHBER 22s KR SIRGetPer fst-stags SCCHPBW%F@& FSits
inner surface with an air-jet inport slot 13 arranged al ong the rotational
ci r cunfegrednei BOO snd doe secondestageicanpressiedhgah eniine t20 g@&¢c@¢p$?§§§ed
gas injection hole 11, the air-jet inport slot being deep and wi de near to

the injeatd h bk R P QAW efvands Fieht t Tael firscitage hol e
11 (Fig.ﬁ%?g??hghgf%%ﬁégé#ﬁ%ortggﬁg?é?gcﬂgg a length 5Teater t han t he

di stance L (nmarked as 18 ween [.ac t e (16 |

conpr es%ap%%%seéf%ﬁ FQ&“%? gﬁltot %@yi“\?ﬂ%jegg h?ﬁ%c%‘r‘zte ngqur%%efl oggﬁbgggﬁ 220
simul taneously to two or nore teeth 16 on one hang, and to.be | i g to

t he desineecharsally pstailed o ashait pt 8sandsqivractp t‘ﬁltgrﬁ §R1én8tsli§$"¢lg d, so
as to generate a stronger thrust. Besides, in order to increase air-jet

intensity, two nozzles 17 are arranged on the sane air-jet inport slot 13
in the exanple.



"The ‘first inpeller chanber 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 comunication with the first-sta e conpressed gas
10 discharge hole 12. In order to better exhaust the gas, the exhaust

]? f(lrog[ tthﬁégtghéé br;e(aﬁinag VYi(fg.hTﬁlébﬁé\%%tri féﬁé’ra?@@sﬂf ttﬁgtt%-ts?aég%o%ﬂfé%s% the
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.

Taking ‘the first-stage compressed gas engine 100 as an example, the
first-stage combre‘ssed gas engine 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 impeller cha_mber' 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 thé 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 injecting compressed gas to the first impeller 104, a
first-stage compressed gas discharge hole 111 for ejecting compressed gas
from the first impeller 104, a second-stage compressed gas injection hole
114 for injecting compressed gas to the second impeller 102, and a
second-stage compressed gas discharge hole 101 for discharging compressed
gas from the second impeller 102.vThe firstfstage compressed gas discharge
hole 111 is in communication with the second-stage compressed gas
injection hole 114 via a pipe 112, for injecting the compressed gas from the
first impeller 104 into the second impeller 102 to continue to do work.

The first impeller 104 is provided on its rotational circumferential
surface with a plurality of uniformly distributed teeth 110 and side plates

107 located on the right side of the teeth 110; the second im'péll'er- 102 1s

12



"To prevent | eakage and prevent the gas just injected frombeing directly

di scharged fromthe exhaust export slot 14, the distance between the end of
the air-jet inport slot 13 and the nearest exhaust export slot 14 should be
greater than the distance L between two adjacent teeth. Duri ng

operation, ,the co resse |sfir t_injecte -5t ag
conpr Y9, vadgds Oé‘ngI efqta %éﬁtﬁt ﬁét%ﬂ FEt aﬁ Sgg@&%d i@g céﬁrp{@rla gltstgeg)fgas
engi ne 2 after being deconpressed and stabilized by the fi rsiﬁ;s %e
conpr assddrmdy desigineed. teeble IfliSrand stdgyplateaprlbsbecatga oM Helt ®cfonl y

has functions of deconpression and stabilization, but also allows full

utili zakl etiefl 1thes fw@lﬂgts gideeplated 118 lovated Qretie oightedidasifihet teeth
corrpressed gas, as well as provides part of the power at the same tine. The

second %%‘Feggg 0&?&?‘? 8P%h8nﬁt§ten%99dl%¥' f’@@ ﬁais'MQ%TNm tHata8Pp/tfe2:

Anot he gas engine 1's shown in |g 4, conprising a

t wo- stage conpre in he .| and a - st ressed
gas enificr‘*?éldo{gpﬁ CF ﬁgﬁft}éf‘?}g:h%t é\B #’&%%H Chfaﬁ}? %%%Bt he
left side is a fi rst'-stage conpressed gas eng%ne 100, whi I e the twi 3t age
conpr ebb@dmtse dingt nepellehd 0di gnd thedectls 1d s eaotte seaeed demalies d82gas

engi ne 200. The first-stage conpressed gas engi ne 100 and t he second- st age

conpr eét*‘eeﬁlrﬁﬂﬁr @69h6§e 400ERaweplehk. Aa?mraﬂlltyocsﬁm&)rkmgl cranbersi 1 08 reae
symmetrically at left and right. The rst stage conpressed gas engi ne 100

Z‘Eifihﬁolr%f&iﬂfr iﬁﬁﬁé%t‘ff’?ibe‘?ﬁ%e S S S Y i ST
on' t hol Birahcughe s gniblatarnél T %&fﬁﬁ@ﬁe&? : esﬁe@@%ﬁ%%ﬁ%‘f T 47007 e Vi -

the drive shaft of the notor vehicle. Taki n e first- stage conpr essed
_ gas enggaretebtld ldD,aandeappimlityhef gas sthamnbges @%@M% selagiye seafing Ao
i ncl udes an inpeller chanmber 103 as well as a first inpeller 104 and a

secondiy ! isegt i fotrhedi bpetiecinfibasiefadd Dt theoupipalher shaf t
©118. Theg?%ie%og}%ﬁgengegb%%*ehas dlffg?ent |1gner di aneters rratghred wth

mgt g: %gent%r?eribé %béljgs%b% ena Ielﬁl%ie)élfl ﬂ% tlgﬁr ggggfb :bfliﬁ%e%?zthe
S0 kb nk ool ToY. SRR bl RGBT

chanbers 116 of the second |npeller 102. The |npeller chanber 103 is
provi delge resthett 5\l yhevditcwemteresitiad tagéaco ofrthesset appd impedlari bd2 e1e 106
for injecting conpressed gas to the first inpeller 104, a first-stage

conpr e o] B)ldA B&th sidestbharveaphieTsent gad reaonettie
first ?Erréhg @?1%(§%?%gggndp3s)tlage conpressed gas injection hole 114 for

compr eddad 4t SapLurifgeohd t“%st%}“o"%}@dtl@tttbgr ety end YoM TRA0P

second i npel | er 102. The f -stage conpressed gas. dISChahgf PL% 111 is
in commjected | GO the t$RE éFﬁEestQingé S5a5d 1§3RCHOR 8PS | 81914

via a pipe 112, for injecting the conpressed gas fromthe first inpeller
104 i nfforined b?Qhednmrmeédréach the mnpellenehamber Wd3kwhere the second

impeller 102 is installed and each of the working chambers 116.

The first impeller 104 is smaller in 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
13 '



"The'first inpeller 104 is provided on its rotational circunferential
surface with a plurality of uniformy distributed teeth 110 and side pl ates
107 located on the right side of the teeth 110; the second inpeller 102 is
provided on its rotational circunferential surface with a plurality of

ol de GTCDRG-tgin CoTePEESE) £a3s Thegtion dRUE T24" BostERES T BE st i e
of the teeth 115. The gas circuit of the first inpeller 104 is isolated

f rom tflexibdfy. t he second inpeller 102 through the side plates 113. The
structures of the teeth 110 on the first inpeller 104 and the teeth 115 on

the secongni pRehiéElarl @cai6 gienhigh feyiihesentnobrammiendl spepduoélthty of
wor ki ng chanbers 109 are forned by the teeth 110 on the circunferenti al

f f first | I O@r(r)d i bot h

::J;Iegc(g%t?%é#%t% grag reérémgndiﬂroe%g%t_ eet @@O?f gﬁ% %P%ﬁz?é%ﬂigrngfq é%g)t(}:l %gnbgr S
: | | owi tive ' f inj d d e f d b h )
Fner Sanit enpr okl 4 ge IRIOCEhsbSFPACECHch 4 (o PSS EHAEHIEE 184 i s
install ed and each of the working chanbers 109. A plurality of wor ki(gtgcg f
e o

' chanbeconddiranity faff thd byot heoaraet rparformancies beeauss @febhe Lrrety f
the second inpeller 102 and the side plates (105 and 113) on both sides

bet V"eeﬂlafch?lllfﬂg)fﬁcc%ﬁ*ﬁlcyeﬁé Wweel sl Eompluk drelceksing technifse chiatridioh

al l owi ng rel ative sealing of the gas injected fromthe second-stage
conpressed gas injectjo I . i : t he

i npel IB?OCC%g}%rCWfSBtI%&%?t ﬁe}éig@%g fﬁrjrépgﬁ ﬂg?)ﬂ&%gﬁysg??\é?Zlﬁégigrngﬁlgach of
t he wor ki ng chanbers 118. The first i.rpel.l er ;104 i.s smal l.er in dianeter
than tHENBBEBHAS PpAEFEngotechiias, the faRCaupally 10788, 1 aietondhe
teeth on the second inpeller 102. In order to make gas flow snoothly, the

_ first-ahpeHee df axsddsigneddicshhve ga hbgrdlilgraeisira ptoaessed ag-a1wholees as
long as that of the first-stage conpressed gas injection hole 106, while

e e pemage aer ST granrie X0 ol amieaigs

121. TQﬁaltnibré?ﬁ(fb‘ina ?ﬁir%eitmf)claﬁ)é-f B0% 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 compressed gas engine 100 (which will not be
repeated herein).

During operation, the compressed gas is first injected into the first-stage
compressed gas engine 100,. and then enters the second-stage compressed
gas engine 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
utilization of the energy generated in the process of releasing 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 corhpressed gas injected from the first-stage compressed gas
14 '



‘I'n particular, due to the high requirement of rotational speed of the
conpressed gas engi ne (3000-15000 rpm, if the first inpeller 104 and the
second inpeller 102 are processed separately, it is difficult to guarantee
the concentricity of the two (coaxial performance) because of the errors of

machi ni ng .accuyr acy wel | as e rogessin i I

proced8j 1%';{0.6}@ hﬁl@ﬁe et%qtm&)%t‘ﬁlg ﬁBﬂcgﬂﬁ?ﬁ%fpy%gﬁéﬁggitﬁ%gﬁ%r and
simplify the processing technique, the first inpeller 104 and_the_ second

i npel liapelder a4 desidgnedsimultaneoasly niteged! tempatanibe igr coshsf dBea

whol e. The second-stage conpressed gas engi ne 200 includes an inpeller

chanbayoA@ng achiinbérs meot ervROd ahel avdrkingh chapebéer 1Q92 tedyparariiyom t he
difference i'n marks fromthe first-stage conpressed gas engi ne 100, the

second- st.age_conpr. a ngi S UGt [ Octh b

st r uct(HHd mtghg:%ﬂgﬁgetesgggag@gc%n%ggaéggdpcgaas%e%flﬁfel %ﬁe I?wggl %:ﬁﬁﬁtﬁthﬁgt be
repeat ed herein). . During operation, the conpressed gas s first

i nj ect@MPHEH @aﬁi‘fl’sSFD}Jlﬁ&%él@@ngﬁ skedocpisded Fn‘éom,gs geH dhfer s
the second-stage conpressed gas engine 200 after bei ng deconpressed and
st abi | woeldinyy dimenber skt0%tisgejeungr ostwdrdato elogiwierkl 00a the firstsitageage
conpressed gas engine 100 not only has functions of deconpression and

st abi 'é@rﬁ?ir%ecpghs Wi schAloleonsld Ul L, Biifthe? puishin@thé Herseriarmligeh@d abed in
r

t he process of | easi ng e conpressed gas, as well as provides part of

t he power, at,the ty] h [oF S g i 0

or ovy degaisgy MOFUERTE, gk e AR bR A R R RRE B AR
the first-stage. conpressed gas .injection hole 106 to the teath 110 of
the fikkk onnths imapellgs Ber tlbé '@?OM%BBP}C@:U%XYUERECi%CQPam‘ &heous| y’
stored tenporarily in each of the working chanbers 109; when the working
chanbecorhp9es s dnpedtion clookeaildidy gthmmomepsessedagas sdisehargetd tisom pbsi ti on

" where the first-stage conpressed gas discharge hole 111 is |ocated, the

conpr efs&d EOnd Y& k4rad e BOR i14 1ecertiBdesuwonpught thedoeothr k vi a
" the fiﬁggtq-%ttgggetgor%fggsse§ gas di scharge hole 111, furth\é’rp pushing the

first jppeller 104 to rotate. whi | e caus e fd - _ ressed
gas di Lpapghporcont iBReRs [TRaR EbfhradfEar Hoskyid H SeRRR: SR W T
t he second-stage conpressed injection |l e 114, the conpressed gas .

di scha¢Q@PTesssf t HAJ¢GteR - shalfe clclr?p_reil;%@d §H§CEﬁ£cr?é’rrgqu’ﬁ§le 1%§Scolr§ti nues
to push the teeth 115 of the second inpeller 102 to rotate to do work via

the segiondltahageslonpsesseempyraciliyom realch dfstheTweonkipgcckamberpr bksed gas
is sinultaneously stored tenporarily in each of the working chanbers 116;

when t . , ! Pt .
en te‘gpgﬁ%ggpg]?@?%\a%ﬂ ‘Tmof&ﬁBbYaﬁggt@n@aﬁﬁngoﬁ@ﬁﬁfréﬁ%(ﬁGg‘asl i

rotate ere the second-sta conpressed gas di scharge hol e

R M R e S S

urt heEO uisshioncgatz:?lfa tﬁee Ccoonnqpirerrspseeldl 2215 1i912tﬁeo \xr/c?rtkail}lfe_g ct:}?ar% e\plolrlk6 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.

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

- second-stage compressed gas engine 400. The first-stage compressed gas

15



‘"Exanpl e 3: Another nultistage conpressed gas engine is provided, as shown
in Fig. 5 conprising a two-stage conpressed gas engine on the left side
and a two-stage conpressed gas engine on the right side. The two-stage
conpressed gas engine on the left side is a first-stage conpressed gas
engi ne 300, while the two-stage conpressed gas engi.ne he rjght side is
a seccﬁfd:gléﬁaégoc&ﬂﬁi)ﬂé%ﬁéogﬂss@ﬁﬁi W@SSeFﬁgaﬁierr&m&‘g@%%@Hﬁpt $&Was
engi ne 300 and the second-stage conpressed gas engi ne 400 have the sane

st ructgiFgetutesi tpoyitdnedmmeynimetriyall ¢f tledfhd arightrigihe Thest fisstagtage
conpressed gas engi ne 300 and the second-stage conpressed gas engi ne 400

. . | f it h 4
grl‘; fﬁ?&éﬂlﬂl rE%’lsébd‘eg%l? %%ng@héﬁé the 3t ond0Ek 2SR GRNPEsWd Bad caRin@@ (%) eeve

e power generatéed by the two-stag€ conpressed
gas engi nes

Por ardis paetRalvelledat aohotha 1naoe Gureed wibrd B SIBE 8 A7 < g

conpr essed ?ﬁs engi ne 300 as an exanple, the first-stage conpressed gas
engi netldotighnel beringnd 0&pdiheepostrinpencrusd by thel fwasstagei ¢QMPTEped er
303 and a second inpeller 302 installed in the inpeller chanmber 304 through
the shahg edbned be thephift ehdchiahbeid@0 baspaticdtheoughatret shaftrdtldhiony t he
dianeters of the first inpeller 304 and the second inpeller 302 installed

therei Hri@ﬁ%ggfitﬁ@@%hﬁ 6Pﬁlé Wor%ﬁiﬁf&e of the inpeller chanmber 303 to

relative e conpressed gas in the working chanbers (309 and 316) of
the first inpeller 304 and the second jnpeller.302..,The inpeller,ch er
303 is pro flﬁg@& fhe farstriaes ngl[prgssrqdr %—Ss?ﬁg@%é%)r &8s %ﬁph‘?’e@{?on
hole 306 for injecting conpressed gas to the first in&el | er 04,@

first - firsigetagmporyyessehgadiengiaeg)hanelwles apaimped Ii%a@g}%r Le®S gas
fromthe first inpeller 304, a second-stage conpressed gas injection hole

314 fogwdlDi &Ctd TirsEORpERELBARsand 4 hreceecbithpethal BOR 30alkedd ia the
+ second- stage conpressed gas di scharge hole 302 for discharging conpressed

- 9as 11 i Sarifel MR bifoultf (hd MRl 53k: ShRdRnpElTer ehasthaa30d Radar ge

hole 3 onuni~cat 1 on econd- stage conpressed gas injection
hol e 314 via a_pipe 312, for injecting the conprgssed gas fr t he, fi rst
i npel | 8 WOET; Gregnetes- mateiHag FT?)%I TR g NEOHES IBPED S0 ib A0 the

second impeller 302 installed therein, so as to enable the inner surface of the

D)

impeller chamber 303 to relatively seal the compressed 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 injecting compressed gas to the first
impeller 304, a first-stage compressed gas discharge hole 311 for ejecting
compressed gas from the first impeller 304, a second-stage compressed gas
injection hole 314 for injecting compressed gas to the second impeller 302,
and a second-stage compressed gas discharge hole 302 for discharging
compressed gas from the. second impeller 301. The first-stage compressed
gas discharge hole 311 1s in communication with the second-stage
- compressed 'gas injection hole 314 vié a pipe 312, for injecting the

compressed gas from the first impeller 304 into the-second impeller 302 to
' 16



"The'first inpeller 304 is provided on its rotational circunferenti al
surface with a plurality of uniformy distributed teeth 310 and side pl ates
307 located on the right side of the teeth 310; the second inpeller 302 is
provided on its rotational circunferential surface with a plurality of

uni formy.distri utedkteeth 315 and side plates 305 |l ocated on the left

si de 0?0¥%%u?é%t ¥¥Kas well as side plates 313 located on the right side
of the teeth 315. The gas circuit of the first inpeller 304 is_.solated
from t hat Wie tfirsts smpetlernpéyl ¢s pawidedoogh itheotatiensl secumierepiial
structures of the teeth 310 on the first inpeller 304 and the teeth 315 of
the seggrfdcé npihl grplagaliey efSumifoamlyodidivibated tEetmd k) andaspdaipdatasy of
wor ki ng chanbers 309 are forned by the teeth 310 on the circunferenti al

ST PSS G S PPt o

si des ront drear teet plurality of gas chanbers

allowing rel agtive sealing. of .inj.ected conpresse as e fo t

i nner Bm‘ﬂg@ S0t HE Teiignal cf!Hﬁ?rHE erﬁ;ﬂp%espégqc%e- W?ﬂ]stgli hp%lg& 3is
installed and each of the working chanbers 309. A pl uralit% ?f war Ki n
chanbeunifotmlgrdistrobwiad taethil 1 andiside platest 3RS doeatess en dheilaft Yderdce of
the second inpeller 302 and the side plates (305 and 313) on both sides

bet weethd feethrPMm agndelleas si@ﬂlﬁtéi@ls bochtad Pl irighto§idgast thatbeths
allowing relative sealing of the gas injected fromthe second-stage -

conpr egsed ] AN b ' authacefofhet he

i npel | gigcr;lg[r?réb(g'a%gﬁkg/ﬁechﬂhﬁeﬁié’[cg@?%l%gﬁpgrbé3?)§?}ﬂiatsétipﬁg? all ed and each of
t he wor ki ng, cha rs 6 Thi s exanpl.e 4s,different. from 2in
t hat : SW%H&&BE’J 36% thrpugh; trli‘[?e?;ll%ér gg"ﬁﬁ %ﬁﬂ Ifl?g %%EBHHeiSr%’(Eﬁ?‘gBE‘g are
the same in width but different in diameter, wherein the s,econq [ | | er
202 i s3dPean ehei firsti anpeHer t3h antetlfe teathi sbsiofkethosaconddmpellst féksed
area of the teeth on the second inpeller 102 is increased by increasing the

di amet gfe Qimifke 9eg@e inPXlahneple202A Pheralingedf evorkliapheiarhibdrshd69dard er ent
inner dianeter to match the dianeters of the first inpeller 104 and the

d i A Lastal ' ' hj irst
pel | 6pBaY 5 4e At UE g L0 s Er s PERE] mutficelbf (RETIREmboel ! 1<
first i | 304 th d,i | 302 instal]ed in,the i I
chanbe 0doandribe: HUeaales §PERd i epBroodnai e DeBEE PhpBerErihs o
greater in width than the first inpeller 304, wherein the stressed area of

the teetir ceethh®] 8eandd ipipedlitsr 08Gasi shambesasdtbwing melases sgating o dt h
of the second inpeller 302. The above contents are further detail ed

descri phiRe®f cdiiprédeeephsaprd ifpiiednbyi tiie righer enndate dhehspieaptiler
enbodi ts, and the enbodi nents of the present application cannot be
t hought

Si ot o B oo s abETitet MR (I " SR, aFe iAckTefilhe 2o
egar dsaoREnEaAamBCTs BH0n A MAUFHGSEeT VORI bERR 33 CedisnfOHPBH Bt i on.
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 chamber 302 where the second
impeller 303 is installed and each of the working chambers 316.

This example is different from Example 2 in that: in Example 2, the first

= impeller 204 and the second impeller 202 are the same in width but different
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"CLAIMS What i.s clained is: 1. Anultistage conpressed gas engi ne,
conprising inpellers and at | east one inpeller chanber where the inpellers
are installed, characterized in that: the inpellers conprises a first
inmpeller and a second inpeller, both of which are provided on their
circunferential surface with a plurality of teeth and side plates on both
si des Bt diz@efetwhereipl theasgaondbimpetlarnd02 nagssateranediamatar than the t eet h
on the circunferential surface of the inpeller and the side plates on both

si des Betvwaapcllee 2@6t ind ahd Argdsedahiday obfthgasethambeics satbodiingpeléent i ve
sealing of injected gas are formed by the inner surface of the inpeller

chambey Om%ri?lckgﬁ%ée@%ﬂﬁeé ggfnﬁf@%liaﬁfr}ggfflfoﬁﬂ?@ seéopgﬁpﬁél:féslngogh% rs;

the inmpeller ¢ ere t iIrs er i1s 1ns rov
correspondi.ngly wiih irst-s e conpressed gas injection hole and
Frroc: bnguet chafbbee gt iRty s chameitt he A ek diNEER Gher o
the second inpeller is installed is provided correspondingly with a '
secondths figst topptlesldit gad thajsecondrimpedend§2anstalded thergjn. thpeeesed
gas discharge hole, the first-stage conpressed gas di scharge hol e bei ng

connecfredhas ekhmplet phé fisst tingpsléeo304shadetheosar@ss ethpgdter BORCAreothéol e.
2. The nultistage conpressed gas engi ne according to claim1, characterized

i n that,tkhe,aty; o] i pg! | Pﬁﬂ@ﬁf riSes ol p Hﬂﬁﬁ y @y i rst
and a ég@%ngnig%% %%éncﬁgﬁbers,lﬁﬁgﬁ |rstz%npe N&% %gFﬁgaiﬁs a Fé&iﬁb“
correspondj,ngl.y i.n the first inpel chanmber, the.second inpeller. heing
ot af NBUALEABEHIRG]5T Thanmbers a0 aic, heciars 1aHARGLATamEter, agd e

nmul ti stage conpressed gas engi ne_according to claim1, characterized in
that: seeordiimpalier 308 isrgreater ik vadsbrthanhhe first impellosctid, Wheseirer s
are of an integral structure processed as a whole and are installed in the
i npel | giie ofpReERed. area of the teeth on the second impeller 302 is increased by

increasing the width of the second impeller 302.

The above contents are further detailed description 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 fallirig within

the protection scope of the present application.



‘4. The multistage conpressed gas engi ne according to claim3, characterized
in that: the first inpeller and the second inpeller have different

di aneters; the inpeller chanber has different inner diameters to match the
first and second inpellers installed therein, so as to enable the inner

surface of the inpeller chanber to Ee| Eﬁ '|é(ely seal the conpressed gas in
t he worki-ng chanber of the first i and the conpressed gas in the

mbrking_chanber of the second inpeller. 5. The multistage conpressed
gas engine according to any one of claims 1-4, characterized in that: the
first inpeller and the second inpeller are installed coaxially on the sane

power ok RuUls éf!ﬁ’ifrfed is: 6. The multistage conpressed gas engi ne according
to any one of clainms 1-4, characterized in that: the second inpeller is

 Zompr essedl oS BHGiR A ebRres & &Y Sisthes compryind Gri A 28R oty 1
B, ThelqAst 1016¢ AT ATpRIEUBbRT boEn ghA epeUTh ARE 10 BHEGorAIBACITRGS 1- 4,
characterized in that: the first-stage conpressed gas di scharge hole has a
di amet & tBattOthiel imapeHsrd commmasedat fiodt irhpefler sndst ageondnpmpsHed, bath
I njection hole, and the second-stage conpressed gas di scharge hole has a
di amet gF whidh tdrBeer@fde8ngnathdiP atir mifBrerteAoser fak a0k 4P AP pRRREHy 966
teeth and side plates on both sides of the teeth; a plurality of working
chambers are formed by the teeth on the circumferential 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 chamber where the impeller is installed and
each of the working chambers; the impeller chamber where the first impeller
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 corﬁpressed gas discharge hole, the first-stage compressed gas
discharge hole being connected at its output to the second-stage compressed
gas injection hole.
2. The multistage compressed gas engine according to claim I,
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 correspondingly in the second impeller chamber.
9



"injection hole, the dianeter of the second-stage conpressed gas injection
hol e being no snaller than that of the first-stage conpressed gas di scharge
hol e. 9. The nultistage conpressed gas engi ne according to any one of
clainms 1-4, characterized in that: the inpeller chanber corresponding to
the first | ller is provided on its inner surface with an air-jet jnport
sl ot arraﬁbe b¢oﬁ@ﬂﬂﬁﬁag%tﬁ@ﬂ@ﬁéﬁségr@@ﬁféﬁéﬁﬂﬁawﬁ§9fdﬁﬁk ndcl@duhi cat ed
with the first-stage conpressed gas injection hole. 10. The mul ti stage
conpr eslsadicgerd zedaghnhatcdmrdiinguspoakdimpé]erc bhaadiee! thedirsnahladeconide

| ength of the air-jet inport slot is greater than the di stance between two
adj acepnt; i d i ing to
iy onaBFAgfGare of ot huyeltal B At R0 bR R A IR PR R BEERIRG

provi ded on.itslinn r suyrface with an exhaust export slot in parallel with
t he axV%tQﬁqum§]§ﬁé§¥¥ngﬂ% exhaust export slot being connected with the
conpressed gas di scharge hole. 12. The multistage conpressed gas

engi ne acchrdig tanlsisdage o contpiiessedr igasd anginpataccordingpd | eaimhadber is
provided on its inner surface with an exhaust export slot in parallel wth
t he axckawmictétieedhardt thdthetlexhfinstt imgdidr i thel ngcoadnentpadlev tHavtehe

conpressed gas di scharge hole. 13. The multistage conpressed gas engine
accor dj chai . rs i I . ISt S f'a%\@ : end
of theag??ﬁ%ettal?dnng%eet}s’s?lg? 1??1%%1%%21 | acéelﬂ?l tagxﬂgfﬁgﬁnzxport g ot f|~:\E{<%L53ﬂr6eat er

than trrh%tghstthaenﬁ?stb%% seencotn i%gI g]‘feernst irt1s ghre]'d therein, so as to enable the

inner surface of the impeller 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 second impeller.

5. 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.

6. 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.

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

8. 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 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

diameter 2-10 times as long as that of the second-stage compressed gas
' : 20



'14.fA;conpressed gas engine, conprising nultistage conpressed gas 'engines
positioned symmetrically at left and right, which have the structure as
descri bed by any one of clainms 1-4 and are coaxially installed on the sane

power out put shaft 15. A notor vehi cle provided vvith the nultistage
conpressed . gas ccordin an of cl ai ns rei.:n t-he p

out putlﬁ’é@lc%9nt ﬁ’(q 3[1%@@ %%%pf gﬁ&?nﬁoﬁmw&éq tg@SdWJ\?QhQI’?aft of
the notor vehicle. 16. A corrpressed gas engi ne, conprisin at | east

two sthglesbeing he somitasten gaat eﬁghﬁd;rséasihostqgapmsmeg@% S@h&@ﬁ gas
engi ne conprising at |east one inpeller chanber and at | east one inpeller
instalhgk in the inpeller chanber through a shaft, the inpeller being
provided with teeth, each stage of the inpeller chanber being provided with

at | east air nd i t he
Front stage Bt meltisiaef, c&ﬁé&aﬁ%@ %;.g%éiﬂengié%%fﬁmsc% f%a R Floiflh |
inlet on the rear ,stage of th rrpel er, and each. stage, of
i npel | br4, b@h@a@%@ﬁlﬁﬁa Hb\f\}é@t t U@Iﬁ’ €1’ COrTe§pong ?%n%’reegg H gas
engi ne according to claim 16, characteri zed inthat: at least the inpeller
chanmbeimptllthes fprosided agensampeessleﬂacg;asvltlm jaecaireyet Hoiport wlot arrangiast i on
of conpressed gas is provided on its inner surface wwth an air-jet inport

oo PO LOUA R LRSS el ueten sttt Ao ol o
first-stage compressed gas injection hole.

10. 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 between two adjacent teeth.

11. 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 the éompressed gas discharge
hole. |

12. The multistage compressed gas engine according to claim 9,
characterized in that: the impéller 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.

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

14. A compressed gas engine, comprising multistage compressed gas
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'18. 'The conpressed gas engi ne according to claim 17, characterized in that:
the i npeller chanber for being connected with the air outlet is provided on
its inner surface with an exhaust slot in parallel with the axis of the
sﬂ_aft. 39. The conpressed gas engine according to claim 18,
characterjzed in .thaf: the length of. the air-jet inport slgt is at |east
gr eat efNEZHES POYUANGH [¥BIBEt @akde Hflaae%hﬁew -1 Dy etﬁ'l:? ﬁfrélfziﬂf e
between the end of the air-jet inport slot and the nearest exhaust slot is
gr eat ess teacribbd by ahgruee bécheans {wh aad] areooaxmdiyhinstalled®mn thesame
vehicl e provided with the conpressed gas engi ne according to any one of

cl ai MepdGretDut @IBiaffr t he power outputted by each stage of the inpellers
drives the drive shaft of the notor vehicle.

15. A motor vehicle provided with the multistage compressed 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.

16. A compressed gas engine, comprising: at least two stages of the
compressed gas engine, each stage of the compressed gas engine comprising
ét least one impeller chamber and at least one impeller installed in the
impeller chamber through a shaft, the impeller being provided with teeth,
cach 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 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.

" 17. 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 the rotational circumferential surface
and communicated with the first-stage compressed gas injection hole.

18. The compressed gas engine according to claim 17, characterized in
that: the impeller chamber for being connected with the air outlet 1s provided
on its inner surface with an exhaust slot in paraliel with the axis of the shaft.

19. The compressed gas engine according to claim 18, characterized in
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that: the length of the air-jet import slot is at least greater than the distance
between two 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 providéd with the compressed gas engine according
to any one of claims 16-19, wherein the power outputted by each stage of

the impellers drives the drive shaft of the motor vehicle.
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