PCTf KRO3/ 00133 WD 03/064832 W NG STRUCTURE OF Al R SWRLING DEVI CE FOR

| NTERNAL COVBUSTI ON ENG NE 5 Technical Field The present invention rel ates
to a wing structure of an air swirling device for an internal conbustion
engi ne, and nore particularly, to a wing structure of 10 an air swirling
device used in an air cleaner or an air duct of an internaCT/KRILSEi on
engi ne, whiwb oBmésds2es a swirl action of air filtered through an air

cl eaner of a spark ignition internal cohbustion engine of a carburetor or
fuel injection type, a diesel engine, and so on. The wing structure of the
swirling device introduces airflows into a conbusti onlgg%nber of the
engine, which is effect] j WiR1IRE DEVICE FOR I Rdddt i ve pressure
and eddy for neWIidi $'HBUﬁiﬁ§‘§E?‘ng§§ air lgwi rling device, thereby inproving
processibility of the wi ngs apOMBIESHAXY ﬁﬁctlﬁg anount of air flow and the
speed of air flowin the conbustion chanber. 20 Background Art It is known
that air swirling devices of internal conbustion engines and the |ikes can
provide a | arge anmount of air of high density to a conbustion chanber of

the engilhhe by adding revolution force to airflows provided into the 25

conmbusti on chamber, of ..t i nternal conbustion engine and increasing the
speed of ai rf']'eSW‘ﬁﬁiF{?mE

nt tinme, so that conbustion action of the engine is
i nproved and engine power is increased. The prior arts have a di sadvant age
that air resistance generated when airflow is rotated cannots: RE|¥ENt ed
conpl etely. WO 03/ 0&4886%5‘3“@(;;{@{,3@3/;&@&330 a wing structure oq' an air Q&Hf?ﬁg

' i cture of
for an internal combustion engine, and more particularly, to a wing stru
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i i or fuel
cleaner of a spark ignition internal combustion engine of a carburetor
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wings in the air swirling device, thereby 1mproving processibility of the wing

i i w in the
and increasing the amount of air flow and the speed of air flo

combustion chamber.

20 Background Art

. ice 1 1 ines and
It is known that air swirling devices of internal combustion engin

the likes can provide a large amount of air of high density to 2 combustion

i 1 ided into the
chamber of the engine by adding revolution force to airflows provided i
i i i i eed
25 combustion chamber of the internal combustion engine and increasing the sp
5

i i ine is i dand
of airflow per unit time, sO that combustion action of the engine 15 improve
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engine power is increased. The prior arts have a disadvantage t

1 letely.
resistance generated when airflow is rotated cannot be prevented completely



2 For exanpl e, Japanese patent publication Nos. 53-26247, 59-11722 and
U. S. Patent No. 4, 309,969 disclose a sinple turbulence device, which

i ncludes an intake valve having a | arge intake resistance, so that the
swirling device does not create uniformairflow but create only turbul ent

flow 5 %393%%@39anese Pat ent Publication Nos. 60-17922 PEAERIINIGE45, and
U S  Patent S. 4,424,777, 4,432,312 and 4,539,954 disclose a swirling

devi ce having wi ngs which are di sposegd. | 3L pdoRt v Fovel A2Qrarmwi rl i ng
ai rfl ow. Howevdror m‘eajaweéépé%%?wﬁé&hﬁi%éhﬁ r'ijgtion so that the device

provi des a reduced_anmount in]et aji | §evisedvBighinéladesa
gasol i ne edd.rRatesg N%é‘:wlb@g(gafiﬁﬁtoé? & ‘{n?%g& ﬂ%ﬁ\l:‘ﬁce & o

0 solve the above probl ens,

U.S. Patent No. 4, 962, 642 discl ose - Al tHak teOswhehe deiay idoes a
plurality ai nwwkcggalm)ha\f%ﬁé@%‘?ﬁ?ﬁ@hﬁé‘{"r‘"g e}{a;‘l"klg{bgsof ah 1 nt er nal

conbustion engine for swpli t Lk & glohe combustion chanber, so
‘that conbusef @fﬁ@teyarf%'a? Bgntgﬁ&p%%glbw& rgegﬂv"\}er can be inproved. 15 However,

such devi ce has so di sa nt : g.%d_wvg‘p_z(ﬁ{d)dsa,loséﬁ,mﬂdJ.Sout put of
t he eéngi ne due B ER?ES%T’d?(% %ftaﬁgoﬁfrcagﬁgﬂlooss of fuel because of eddy

generated at a rear 93 hVEnPUSSOW R dRokseof swiding dgeicehen t he

air flow iP§teéWI§‘Pseo‘ﬁH%?§gl é’ggf%é'aﬁ%d\ae’ pr obl ens, KoreanwLthﬂi lity Model

Reg. No. 67786 20 is . ' Qhitaké vilké $ord swielmg awmflowscl oses a

swirling dé\ﬁ%‘?ﬂ&?ﬁ’i‘ﬁ‘gﬂéﬁ‘#@%dﬁ%ﬁgﬁdevi ce body 1oﬂg£i_ded v‘\f'i&h a

plurality of wings 11 ' | easits Higke fiactiomsetige vige privides| ong
eV Rty Ay eflce B 102

slits 12, as sh and The™ swirling device body 10.is fixed

and nounted in, t [ it ; anicusedfony foma gasnlmgrangineoldhen pol t s
%ﬁ?‘f?ﬁg&#mﬁé 1@ it 41 sedfordy

and nuts fdt! e alr, so that eddy generated 25-at the negative

pressyre zone fr?@?ypeon the rear surface of the wings 11 with the slits 12
when Phe ai?arB'r\ - 1s prevented. As the result, air resisﬁance I S

To solve the above problems, U.S. Patent No. 4,962,642 discloses an air
swirling device having a plurality of wings positioned within an air cleaner of
an internal combustion engine for swirling the airflow into the combustion

| chamber, so that combtisti.on_perfonnance and engine power can be improved.
15 However, such device has some disadvantages, such as for example, reduced
output of the engine due to reduced inlet air and loss of fuel because of eddy
generated at a rear surface (negative pressure zone) of the wings when the air
flow is swirled.

To solve the above problems, Korean Utility Model Reg. No. 67786

20 issued to the inventor of this invention discloses a swirling device including an
swirling device body 10 provided with a plurality of wings 11 having at least
one or more generally thin, long slits 12, as shown in FIGS. 1 and 2. The
swirling device body 10 is fixed and mounted in the vicinity of the center of an
air cleaner 13 with bolts and nuts for swirling intake air, so that eddy generated

25 at the negative pressure zone formed on the rear surface of the wings 11 with the
slits 12 when the air enters, is prevented. As the rtesult, air resistance is

reduced and the amount of airflow is increased, so that a complete combustion




reduced and the amount of airflow is increased, so that a conplete
conbustion WO 03/064832 3 PCTIKRO3I100133 is attained to inprove energy
efficiency and engine power. As shown in FIG 1, the swirling device with
the slits 12 formed in the wngs it thereof adds a revolution force to the
ai rflow ifgycee-hnto a conbustion chanber 14, so that POFKEHEUf airflow
per unit tinme is increased 5 and the density of the air flow beconmes high
to inprove an conbustion action. Duging an intake operation of the
internal conbustion engine caused by the slits 12 formed in the w ngs 11,
the air fi1stﬁaﬁ¢dttbrimpgjvetehergiaﬁic:lee%}hé‘?d ABIHHREES- and rotates through the

s 32 (o [n T vings 1o of the su 711 dovhgepRdine R ot <o |
L B e
mount ed gneamb_astic!p?mbmymbﬂr l4nse: ,ﬁébéﬁ??ﬁﬁln‘?ff%}%go"i??r @gggﬁgelgtl é;gg%%\rll ing
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zone of the rear surfaces of the wings s _redyc idlkd NY
Gevice i gl miaktonration e intemel fobBRdR neligRautedby Bty

gas |evel

can be reduced up to about 17%.at .epgineg .idl i peyer can
be i ncreasek® fosmed imfuWINgs gl HgAT ﬁﬁsﬁﬁﬁbgggﬁﬁeeﬁg clehh& BNEdsess

e 1 nproved up to about 6%

20 and k Ki f th ' : i , th
cwi 11 ng. daverares SRONSIGEEr Fafo ST ST e oy 8b et Hae T haal Te 12 in

: _ Fon engi I aving “the slits 12 in
BRI TR RS et b
' ner el%sed another air swirling device 16 mounted near an inlet of an intake manifold 15
and provided into the combustion chamber 14 at a high speed. The combusted
exhaust gas is rapidly discharged by still another air swirling device 18 mounted
near an inlet of an exhaust manifold 17. |

Because the swirling device of the internal combustion engine has at
15 Jeast one or more slits 12 in the plurality of wings 11, eddy generation at the

negative pressure zone of the rear surfaces of the wings is reduced. When the

swirling device is placed in the air cleaner 13, the carbon monoxide (CO) gas

level can be reduced up to about 17% at engine idle speed, the engine power can

be increased up to about 11%, fuel economy can be improved up to about 6%,
20 and knocking of the engine can be reduced up to about 5%.

Therefore, the swirling device of the internal comBustion engine having
the slits 12 in the wings 11 adds the revolution force to the airflow induced into
the combustion chamber, so that the speed of air flow per unit time is increased
and combustion action, due to the increased density, is improved. Furthermore,

25 in the swirling device of the internal combustion engine, eddy generation at the

negative pressure zone by the slits 12 formed in the wings 11 is prevented, and

thereby, the airflow resistance is reduced and the amount of airflow is increased,




.to thedairf

and conbustion action, due to the increased density, is inproved.
Furthernore, 25 in the swirling device of the internal conbustion engine,
eddy generation at the negative pressure zone by the slits 12 formed in
the wings 11 is prevented, and thereby, the airflow resistance is reduced

and the a josbz @i rflow i s increased, WD 03/064832 POUMRBBIYEF33 4 so
that a sufficient anount of accelerated air is provided into the engine to

increase its conbustion efficiency antl engi ne power. However, the slits 12

formed in the-wings 11 of the copyv | | L MdrbBided dgtol (e efigihbeoi nt er nal
combust i on ¥nhiidhé é‘t‘éc’r‘?& amgny 8?ﬁ€§%ga§ianaﬁ\é%aﬂr,b because 5 of bei ng

formed by cutting.portion . te nﬁeﬁo\%{-pe wings |1 to have a
general | y tWicﬁeaé%H FOR “Sé‘ﬁ‘é%{e:ﬁ&%@!gdr“gi r’% to such circunstances, the

conventional swiyling deviee of iR Woles Q0BT Hisd comverngiahewhdirigng t he
slits 12 formdﬁpwe?ﬁe&]\%sﬁgsﬁlff}@g%not cop€ with more controlled airflow

For exanpl e 4 ‘}iﬁgofﬁg‘éﬁﬁ%la?eq@b@ﬁow dnidthedreinoe iddial iheducingreddy, besabisst i on
SIITS (6]

10 engine h rmed ITn the wings 11 increases the speed of

airflo peﬁg&g{“fgnfﬁﬁg% %P%u&ﬁ{%igénﬁﬁmjﬁthe dfat aheetbypaddingsy | dodiaveion force

nto t conbusti on chanmber, so that the conbustion

action and th Ol RRVBHnET SabEPT oXecbrditgnay esychositgumstances.i fbe devi ce
cannot cont ﬁSH‘?e’ag?rPﬁ‘gw condril%ai ongJ because a supercharging of the air by

the swirlin ] QS5 of Meriaterral, cambustion eogine havingathesslits | i ng
devi ce, the%?ﬂ?é#tfgﬁawlﬁ%% rectangul ar slits 12 are not pade uniformy, and
in case V\:hel’]Q f"F‘ﬁeﬁm the wirgs2Y lecanaut cope with erage gountrollegtaidipW.t here is a
possibility that the wngs 11 nay be deformed, which nake tkl}g}ai.r flows
substanti al |y deqej,ekahpld; thd@odditionahewirling devee o6 theHBtesmd GOMPBUSEAR wi ngs

- prlgvent Ier;?ginidt?;’ving the slits 12 formed in the wings 11 increases the speed of airflow
per unit ime and raises density of air by adding revolution force to the airflow
induced into the combustion chamber, so that the combustion action and the
engine power are improved. - However, only a swirling device cannot confrol
airflow conditioﬁs because a supercharging of the air by the swirling device may

15 occur.

Moreover, in the conventional swirling device, the thin and long
rectangular slits 12 are not made uniformly, and in case where the slits 12 are
cut in a length direction, there is a possibility that the wings 11 may be
deformed, which makes the air flows substantially decelerated.

20 Additionally, because the shape of the wings for preventing eddy

| generation at the negative pressure zone by forming the slits 12 in the wings 11,
induces linear type of airflow due to their flat upper and lower sides, it is
difficult to maintain a stably and uniformly mixed level of the-air and fue!
particles and to secure a sufficient amount of airflow.

25 F1G. 3 shows the air disper'sion on the surface of the wing 11 with the slit

12. In other words, the airflow loses their direct streams and as soon as they

are against the surface of the wing 11, they are dispersed in every direction.




generation at the negative pressure zone by formng the slits 12 in the
wings 11, induces linear type of airflow due to their flat upper and | ower
sides, it is difficult to maintain a stably and uniformy m xed | evel of
the-air and fuel particles and to secure a sufficient anmount of airflow.
25 FIG 3 wsOo%ess8ite air di spersion on the surface of thepoirmRob/od3th the
slit 12. In other words, the airflow, oses their direct streans and as
soon as they ar.e against the surface of the wing 11, they are dispersed in
every di r ecGenerallydhe3ligeaed 2iricW ¢iRIG sutfacsaf theGoviding wing lilheakk theer sed
airflow on the surface of the swirling wing 11 nmake the .speed of airflow
subst ant i al speedecf auflow, subkstantialiye detreaseidn which desuhteas ¢hofletrhase efithent of
airflow This nmeans that the object of the installation of the wings for

i ncreasi ng ameunhofiairflow. aThis wearssthaiothe abjectwfdhe Tstallativs of Hrecwingsni es 5
the deterioratjon of the engine performance, the |ow efficiency of energy,
the seri ouforaincrgasinguthe amaund of gidlew 1st ngtsachigvieds oMbisaglper acdompantiashat t he
conventional  swirling device having_the w &gs 11 each provided wiith the

slit 12 fai the deterigtationcofethe apsinsrprafrapacs, ohe dpw effisieney of easigys thew. Unti |
emphasi 2o, SHRUSHEPRUHBATGRAN. ol I hTSITE APRRESiaaahal (hf GOVEATREh o t he
G111 qul i ¢ SWABEEASNiSE BREG, e NGRS | SE S AuRRON o i ity Ut 1o tls tor
It A P A e R S RN T
G sadvant aged of U et die Shdy, R gRpE e dpeopelioiystab rieins BEBE M 16 ¢
provi i a Wie%hsagirz%I '@ EoRnflbial swirling devices has a problem that as the

airflow are against tie wings and dispersed in every direction, it is difficult to

maintain the airflow in a smooth manner.

Disclosure of Invention
15
Accordingly, the present invention is directed to a wing structure of an air
swirling device for an internal combustion engine that substantially obviates one or
more problems due to limitations and disadvantages of the related art.
An object of the present invention is to provide a wing structure of an air
20 swirling device for an internal combustion engine, which can increase the speed
| of airflow per unit time and raise density of air by adding revolution force to the
airflow induced into the combustion chamber, so that the combustion action and
the engine power are improved.
Another object of the present invention is to provide a wing structure of
25 an air swirling device for internal combustion engine, which can reduce
deformation of wings of the  swirling device and improve processibility for

the purpose of improving the combustion action and the engine power by



20 swirling device for an internal conbustion engine, which can increase
the speed of airflow per unit tine and raise density of air by adding
revolution force to the airflow induced into the conmbustion chanber, so
that the conbustion action and the engine power are inproved. Another

obj ect of wihgrpfsesent invention is to provide a wing stREWERG/II3 25 an
air swirling device for internal conbustion engine, which can reduce

deformation of wings of the swirling®&evice and i nprove processibility for

t he purpose of . ovin a s 140135 efai adding by WO
03/ 024882 :w%k%%fé@i%ké%lﬁ?ﬁx"%é%’?‘ﬁgnﬁﬁ%‘d?%‘ee %%‘ﬂa?rf?oﬂv?per u%i tyti me

and raising density. of aig b lﬂmgl edeN B he YanitRkEen tchaimber aifrthkow
i nduced i n%ﬁwﬁHﬁoﬁgﬂ{?ﬁstt%i @ﬁ% anbe@@%ﬁ‘ the 1nternal combustion engine.
Addi tional .advapta .obj ects, and features of the invention wll be set
5 forth in ‘B%P?aqicﬁg}%ﬁ%nqg'eés@ﬁ%t ion which follows and in part will becone

apparent {0 thopg o ahekaselicell bhd fearieg ofthe ipention il se of 1 he

following or nH ear ne robmPpractice of the invention. The objectives

and ot.her %gﬁ)(&ai:ﬁtﬁ}gﬁ &t cfe?ﬁ'l]i VERkicR Tollews RAd ie Partzeill bexbmet 2pparent by t he

structure y pornted out in the witten description and clains

hereof as wel et ned (A ani W exetinatiomof tthe foliawiog erspect  of
t he presen}tl\%l {rkll\(/)gl?l F%l%,g ogﬁsine odi ed and broadly described herein, a w ng

SUI UCLUT e 0f1,Ny i o 3 rihACpENEC o e invearioal Theookjosdveonamhothes uhi oh
has a swirli ng Bew ce body n}t))unt ed in an air cleaner of the engine, a

Eg(rjal ity of aél\”fa?l AOYNHRirfeARd tady banrtatizetl aindyattainechdy1thes USR]y devi ce
y for acceleraing or increasing an airflow revol ution, and e or nore

sIits for neg,eRuRkRSRiihEbup s wrisenidessriptisnuanal Plaimoherrphas well as

10 the appended drawings.

According to a first aspect of the present invention, as embodied and

broadly described herein, a wing structure of an air swirling device for internal

combustion engine, which has a swirling device body moupted in an air cleaner

éf the engine, a plurality of wings mounted slantingly and radially on the

15 swirling device body for accelerating or increasing an airflow revolution, and

one or more slits formed on prescribed positions of the plurality of wings for

suppressing the formation of eddy in a negative pressure zone on the rear

surface of each of the plurality of wings, includes a plurality of auxiliary wings

protrudedly provided to the outside with reference to the surface of each of the

20 wings, o that the airflow collided against_tile surface of each of said wings go

| straight ahead.

According to a second aspect of the present invention, as embodied and

broadly described herein, a wing structure of air swirling device for internal

combustion engine, which has a  swirling device body mounted in an air

25 cleaner, a plurality of wings mounted slantingly and radially on the air swirling

device body for accelerating or increasing an airflow revolution, and one of

more slits formed on prescribed positions of the plurality of wings for




suppressing the formati on of eddy in a negative pressure zone on the rear
surface of each of the plurality of wngs, includes a plurality of
auxiliary wings protrudedly provided to the outside with reference to the
surface of each of the 20 wings, so that the airflow collided against the
surface of VE@W64B2 sai d W ngs go strai ght ahead. Accor di n§CT/&RE3/®ez30Nnd
aspect of the present invention, as enbodied and broadly described herein,
a wng structure of air swirling device for internal conbustion engine,

of vi nge. moSHPESERHE oD aggfqufaﬁ | 7% achiedahee presssny 14om g H@VF%? ﬁ'ohtyy
e R e W
pressure zo taﬁd’r?ﬁé"rbedsliﬂsﬁgﬁ’é f?f "gg‘éﬂ“%fa?’f %E’Vblrﬁ?‘satﬁ?‘ieyg‘gef t%eﬁ g
Feduci ng ai eﬁ?@wi BF SPEHER BRe 20009 CA0haF Shecvings e dRI e affgisur e
o ovi ddd 1 o e et bLAbrmASty TaPued b flside s kieelh B pth oY
W ngs go_ st o it o5 Hindh BF iaBE SBABIRYARS s ahn 308 Bt RER athgs o
col 11 ded_agde iR S-imaanta® |0 SOE FO0a wings g0 siraight ahead

Ther eby, the spe ugfm@gﬁ{“mfyhﬁgsg;%@péfen WS GRYAL Hhidk kLY | S

t hus i ncreased Thi's renoves ens as conv nt| onal | y.
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10 each of said wings go straight ahead. Thereby, the speed of airflow is
increased and the amount of airflow is thus increased. This removes the
problems as encountered conventionally. That is, the performance of the internal
combustion .engine is enhanced, the energy efficiency is improved, and the
degree of air pollution is reduced. |

15 It is to be understood that both the foregoing general description and the
following detailed description of the present invention are exemplary and

explanatory and are intended to provide further explanation of the invention as

claimed.
20 Brief Description of the Drawings |

Further objects and advantages of the invention can be more fully
understood from the following detailed description taken in conjunction with the
accompanying drawings in which:

25 FIG.1 is a schematic view of a conventional air swirling device of an
internal combustion engine;

FIG. 2 is a view of the shape of wings of FIG. I;



degree of air pollution is reduced. 15 It is to be understood that both the
foregoi ng general description and the follow ng detailed description of
the present invention are exenplary and explanatory and are intended to
provi de further explanation of the invention as clainmed. 20 Brief

Descri pti lﬁ)( L{ﬂgbe Drawi ngs Further objects and advant aged/KRo3toni83i nventi on
can be no g Yy understood fromthe follow ng detail ed description taken
in conjunction with the acconpanyindg drawings in which: 25 FIG | is a

schematic vi ew a.conventipnal ai | &4 4i Vi dafh s theddurfacetafrthal
conmbusti on engi ﬁ”réG B|1g2 Vée‘réﬁ%“’\ﬁgavé%%mtﬁ%é‘sﬂ‘é’g”g of wings of FIG 1; WO
031064832 P,CTf@g’/ 0133 8 FIG 3 is a viewshowng a streamof air flows
agai nst t heVi&gr ‘of the wing of FIG 1; FIG 4 is a perspective view of

a Wi ng structur an . air HARE Viy thtturarofiant £ pairlingdbusei on
engi ne accor di n?ﬁ) 4a'sfa1'3e§?p%§%éoﬁ?ﬁedr§‘ of 5he present 5 invention; FIG 5

is a schematic view of Inbin@ fa¥c d@Stoqd fifshembbdimett vfi ttapresarit  t he
present inv ?Pdﬂ%enﬁffg.}lgﬁsﬁgﬁgggb are views of a wing structure of an air
swirling devi.ce. for an internal conbustion engine according to a second
embodPment BYERYAS 10 present invention: FIGS.. 7a to 7c are views of

exanpl es show ngFg(?rs' £ scﬁéﬁlﬁﬁﬁﬁm{&h@ﬁuxﬂib@ a,mgyammwwiﬁg@su@ﬁﬁ‘bﬁa W ng
structure of the ‘eseént” 1 nvention; and

the present invention;

FIGS. 6a and 6b are views of a wing structure of an air swirling device
for an internal combustion engine according to 2 second embodiment of the
10 present invention; | _
FIGS. 7a to 7¢ are views of examples showing various arrangements of
the auxiliary wings of the wing structure of the present invention; and
FIGS. 8a to 8c are views of examples showing various geometrical

surface shapes of each auxiliary wing of the wing structure of the present

15 invention.
Best Mode for Carrying Out the Invention

Reference will now be made in detail to the preferred embodiments of

20 the present invention, examples of which are illustrated in the accompanying
drawings. |

FIGS. 4 to 8 show various examples of wings of an air swirling device of

an internal combustion engine according to the present invention. FIG. 4 is a

perspective view of a wing structure of an air swirling device for an internal

25 combustion engine according to a first embodiment of the present invention, and

FIG. 5 is a schematic view of the auxiliary wings of the wing structure of the

present invention. FIGS. 6a and 6b are views of a wing structure of an air



FIGS. 8a to Sc are views of exanples show ng various geonetrical surface
shapes of each auxiliary wing of the wing structure of the present 15

i nvention. Best Mdde for Carrying Qut the Invention Reference will now be
made in detail to the preferred enbodi ments of 20 the present invention,

exanpl es @iy gshkh are illustrated in the acconpanying dPERERERINP| GS, 4 to
8 show various exanples of wings of am air swrling device of an internal

per spect | vawhling drviss ioRgE (RISERE ETOPom e FHERS: REPIPEC! 2o Fard an
present. | nvemcdmentaHtherptesen ORIy 12 T db B eSS PREl i ngs

of awing Showegvaion sReTRmARE bR HBIR Y Eerefso1Re BBl AT o' o
of 'the preseatprIHveonEE ISt Be 9 &7 5% s |f Selpie o gl TET

various arrangenents of the .auxi,l.i | RO | JFGhe WinkE si@uef  the
presert i nv‘éﬂﬂql’érﬁeoﬁﬁ‘?m#éﬁfg aS}{aBg%éf é\érdgl Vi e\f}\%rslgﬁngxarrpfesﬁ%how ng 5
vari ous geogﬁ‘%i cal surfal_cl:e shapes of each auxiliary wing of the w ng

structure OFtheRECEPLERRR Mhvention. A plurality of the wings 20 of the air
e e K et M i et e
Each of t hoCUPREReR ea SHErghe 16 e BERLA Blvendi & e rescr bed
positions thereoly (RLREGY &M 'fGiallfCon the swirling device body 30 so as to
10 accelerate and increase air revolution. Each of the wings 20 has one or more
airflow holes 40 formed at prescribed positions thereof for preventing the
generation of eddy at a negative pressure zone of a rear surface thereof, or has
- one or more. thin and long slits.
‘Furrhénno-re, the wing 20 has wave surfaces 25 at the upper side 23 and
15 the lower side 24 thereof for inducing non-linear type airflow, so that mixing of
the air and fuel particles is accelerated.
| The plurality of wings 20 each has a plurality of auxiliary wings 50 that
are formed protruded on the surface thereof, as shown in FIG. 5. The
arrangement of the plurality of wings 50 is carried out in such various ways as
20 shown in FIGS. 7a to 7¢, and the shape of each wing 50 is taken in such various
manners as shown in FIGS. 8a to 8d.
In the abo‘ve drawings, reference numeral 21 indicates protnisions 21
formed on each of the wings, 22 indicates the surface of each of the wings, and
31 indicates through holes formed in the swirling device body into which the
25 protrusions 21 of each of the wings are inserted for coupling with each of the
wings.

FIG. 5 shows the auxiliary wings 50 formed on the surface 22 of each of

e s AN T



generation of eddy at a negative pressure zone of a rear surface thereof,
or has one or nore. thin and long slits. Furthernore, the wing 20 has wave
surfaces 25 at the upper side 23 and 15 the |ower side 24 thereof for

i nduci ng non-linear type airflow, so that mxing of the air and fuel
particles VWO8¥ed$adrated. The plurality of wngs 20 each hewrKROpboaszl ity of
auxiliary wings 50 that are forned protruded on the surface thereof, as
shown in FIG 5. The arrangenent of the plurality of wings 50 is carried

out in such ﬂﬁ%l‘d{iﬂg§2&@y§or@i§32@t}ﬁfﬁmlﬁ imvehtisn, 7a to 7c, and the shape of
each wng 50 is taken in such various manners as shown in FIGS. 8a to 8d.

In the above drawlhgsingseS(earerfoandiion tad sufack Rfieaett 65 ther Wings 2006 thak
formed on each of the wngs, 22 indicates the surface of each of the w ngs,

and 31 i ndihat gisflowr elijdedragainst fthe vacfate of the swing! 56 Gudiphit ehebddy Aisnt 0
whi ch the 25 protrusions 21 of each of the wings are inserted for coupling
wi th each of stdven imFI(@ss, ifrbther Srosdspifsit ishassamed thapyeseribed afrflotvas ikdnon t he
surface 22 of each of WD 03/064832 PCT/ KRO3 /00133 10 the wi ngs 20

accor disSng t of directporgsthey gathortd given aftas, wenfis tb M, amgd moversttaipht ahead;ur f ace
of each of the wings 20, so that the airflow collided against the surface
of the wi ng depesiling gpun the emangedposisivoswi the dixliarg wings 50 hed thvair shapei f i t
is assumed that prescribed airflowis in an 5 f direction, they gather to
gi ven ar eas, The eonvantiopalf wingstuctreiie madednghch afeshdon that pinnel thregsurfase t he
arranged positions of the auxjiliary w ngs 50 and their shape. The

convent i onal ofieash wingis generdlly femmed iimtosa flat platey she wirflomathasiin cellided
surface of each wing is generally fornmed. into a flat plate, the airflow
that is col | agripst the surface of the wingiia dispersed pre evgry glivestion.s pbo thecangasyer y

direction. TqQ the caontr : . . . .
10 &e wings 50 ofatfxey nresent invention, which are provided on the surface of each

wing, serve to make the airflow being in contact with the surface of each wing
moved straight ahead, so that the collision of airflow against the surface of wing
is released and the speed of airflow is increased,‘ thereby enabling the amount of
airflow to be suﬁiciently supplied to the engiﬁe. |

15 FIGS. 6a and 6b show the wing structure of an air swirling device for an
internal combustion engine according to a second embodiment of the present
invention. In this embodiment, the auxiliary wings 50 are formed relative to
the airflow holes 40. However, it is not restricted to this structure. In case of
forming the holes 40 on each wing 20, the structure for disposing them is more

20 advantageous than other structures for preventing the generation of eddy on
each wing and also makes the formation of the wings 50 cém'ed out in a simple
way with a press working. In the same manner as shown in FIG. 5, the airﬂo“}
goes straight ahead on the surface of each wing with the help of the wings 50
thereon.

25 In more detail, in the process of forming the holes 40 on the wing 20, as
shown in F1G. 6a, the part of each hole 1s not cut to be bent with a result that the

bent part acts as thc wing 50. FIG. 6b shows the sectional view of the wing



10 the wings 50 of the present invention, which are provided on the surface
of each wng, serve to nake the airflow being in contact wwth the surface
of each wing noved straight ahead, so that the collision of airflow

agai nst the surface of wing is released and the speed of airflowis

I ncr easedyd BasaRy enabling the anount of airflow to bePEUKRIEI0&IIM |y
supplied to the engine. 15 FIGS. 6a and 6b show the wing structure of an
air swirling device for an internal Honbustion engine according to a

second enbodj nent. of fhe present. inventign |n,thi | - l,he

auxi | i ary Wlﬂgﬁleéwlf'ér‘to ﬁ’@f%’é‘d r I%RWS“ eor%n{o'}( sg\ergfﬁ%e\%s hogt@e;IEFI Eéﬁn&gv\ever,

it is not restricted t@Fahis structure. In case of formng the holes 40 on
each wi ng 2 should & Welded 08 WoZkedyi sposing them is more 20 advant ageous t han

ot her structures_f rtf%%v?ﬁt%%wﬁg%%lg ¥8Pvgﬁoﬁdggfﬁ?g}meﬁ?§*&f%@9 and

al so makes the f&J Carried out sinmple. way with
ST ai ght " arisuatish ine: o Pods SO spRCRR e prErdt iRyerkif. PYAG, O 920°
ing 80, acshodtios wimereenshf oy Sy 5O, pale WRTHEToHE! ROARE piS)T | Ony
Sect i onal veHEE el MedfPheRaLbL AT ISR PRI IR O PO ho s
wel dod or SRR o e BT, o R e e ar rangenent <

of the auxilhary W WeN@ird 20/CT BIG. T sHowe the @srangerhentent i on.
FIG 7a 5 ¥ V\%d]g??e}(r%agér}twn? gf the wi ngs 50, where they are forned

in the pres r ki UL tirerfothied bigieall imheight Thai ng 20.
FIG 7b Sho%m\lﬂﬂ%gﬁ, Whike Eh'&%@é% oRne B@'ﬂlﬂﬁ 341501 [gh

10 arrangements of the wings 50 are appropriately designed by selecting their

heights, positions and shapes with reference to the airflow.

FIGS. 8a to 8d show the examples of the various shapes of each auxiliary
. wing 50 that are applicable to this invention. of course; the shapes of the
wings 50 are selecfed appropriately with reference to the characteristics of the
15 airflows on the wings. In this case, it is noted that if the wings 50 having any
shape are formed in such a manner as to be protruded on the surface of the wing,

they still allow the airflow on the wing to go straight ahead.
The wings 20 of the air swirling device of the internal combustion engine
having the airflow holes 40 and the wave surfaces 25 can achieve the
20 " characteristics obtained by wings of existing air swirling dc_ewn’ces. That is, the
wings of the air swirling device according to the present invention ¢an increase
the speed of airflows per unit time and raise air density by increasing revolution
| force to the airflow induced into the combustion chamber of the internal engine,

so that the combustion action of the engine and engine power are improved.

25 The plurality of the holes 40 has various sizes, but the complete
combustion and output performance cannot be obtained only by selection of the

arrangement and shape of the holes. The complete combustion and output




the arrangenent of the wi ngs 50, where they are wel ded on the surface 22 of
each wi ng 20, independently of the wing 20. FIG 7c shows the arrangenent
of the wings 50, where the wings 50 are forned asymetrically in height.
The 10 arrangenents of the wings 50 are appropriately designed by selecting
their hei Bt®/06483%i ti ons and shapes with reference to theCEKRIS0W Fl GS.
8a to 8d show the exanples of the various shapes of each auxiliary wng 50
that are applicable to this invention.;2Of course, the shapes of the w ngs

50 are sel ected appropriately with ref.erence to,the characterjstics of the
28 i 111 ove REROPMBRY RERCRC G qaRitions 06 ths Pogine sideaq Hothrot the e 18 8s. 50
havi ng any hape are farpged i.n c manner as tqQ be protruyded on the -
surface of ttﬁ% R%\‘cﬁg?ﬁ arrﬁeg‘%sb(?lﬁ %gl &oﬁ?et REESSRY 1V6R06R @H@O‘\/\ﬁ%ﬁe‘f% the

strai ght ahead. ,The w 20 of the air. swirling device of the jnternal
combust i on &OGIRIEE ﬁ%$%§°P rPé'%a?*ffP?‘oRF’Tﬁ%‘F%@%o° Mdglf l‘i‘eﬁ\%\‘i@"%’uf’ YL 25 can

achi eve the %8 characteristics obtained by wings of existing air swirling
devi ces. Thaﬂ1 %5 the wings of the air swirling device according to the

PreSeny, et A AGETAr Ry B RLRRE ot SR ot oS
00,1 O LRSS Sl A e AT sl 8, WSROt 01
e SRR BhBEeoR S, APURSAN RS
S o SRR alRTAS Rk el 00 AER
B on Skt 8 Rt TR O St S SIS,
only by a dithé afremEflinf deWiteits be SEIBBRSfor the engine condition.
Additionally, the holes 40 can be press-finished in various arrangements
and sizes in a relatively narrow area of the wing 20.
| If not cut surfaces slits but circular airflow hol’e_s 40 are formed in the
surfaces of the sheet type wings 20, self internal power is generéte;l because
15 there is no distortion and the circular airflow holes 40 is smaller in deformation
after the press finishing than rectangular holes.
Meanwhile, the wave surfaces 25 formed along a longitudinal direction
of portions, i.¢. the upper side 23 and the lower side 24, excepting sides being in
contact with the swirling device body 30 when the wings 20 are mounted on the
20 swirling device body 30, can changé in wave form the airflow which collide
along the outermost walls of thé wings 20 when the wings 20 are rotated,
thereby giving a high advantage to the movement of the airflow.
The airflow with the waveforms provides an indirect stiring effect when
the air is mixed with other fuel particles, so that the mixed level of the air and
25 the fuel particles is good.
Each of the wings 20 of the present invention is formed of metal,

nonferrous metal, or nonmetal.



5 Wien the airflow holes 40 are formed in the surfaces 22 of the w ngs 20
for preventing the generation of eddy at the negative pressure zone, the
nore systenmatic design can be achieved. That is, the air swirling device
can be designed suitable for the engine by arrangenent and size of the
hol es 40 womswa@st to the engine condition. Therefore, tPEI/RRSVOIE
i nvention can design 10 the air swirlijyng device to be suitable for the
engi ne condition. Additionally, the holes 40 can be press-finished in
vari ous arr arigemaespresgnd irvendioniis providedtwitk|the maxiliony wings ¥ thaterei ng 20.
If not cut surfaces slits byt circular airflow holes 40 are formed in the
surfaces of prefeudsdedn e3ghe ofithgswings 28] firespestinel ofp e chirectgastigsaved
because 15 there is no_distortion and the circular airflow holes 40 is
smal | er in dpeafipaionsnof e wingsne0 of 4B aiy pwvahing (devisgn se dhatathgwidfowiol es.
Meanwhi | e, the wave surfaces 25 fornged .alopg. a |ongitudinal direction of
portions, i calliding agaigsthe Surgace0fiaah (HBE) ARG the @Beration gf the ANgE 890 des
being Ln contagt with the swrli Vvice dy 30 when the wi ngs 20 are
m)un%J ed on tsﬁélgg'@) agﬁ\'ﬂ‘ctl"l"lﬂgh &ﬁ”oweﬁ%sgﬁlsm 0 g’f? élﬁg‘h‘(gélgﬁlﬁsﬂ/\g‘@éuﬁgﬁ%otfhe
ai rfl ow whic coIIid% a{qong t he oute rmat wal | s of ,.the w ngs_ 0 when the
wi ngs 20 ar 41§ 3138 &Q be TEGasEEIRF RFEVRES AN RGRVEItS the: disperion oh diTRgWefBnt of
ef fect  whon e fataie of §¥ 1t g TS rBHR IR R isRrosst of Bredpeeddl 4ifaw Bd i xed
| evel of the, air an 25 the fuel particles is good. Each of the w ngs 20
GinglR ot

of the pres % forned of nmetal, nonferrous netal, or-

nonret ol V0 09 06/ SR REF LR AL M sHleTRE sR A A AU D g 5 °
L rrespgCti VenRind NOnfRE AL Ligihe ab&idfliz to the present invention can be.provided
' with the auxiliary wings, so that the airflows .colliding against the surface of
each wing go straight ahead to enable the collision of the airﬂow against the
surface of the wing to be released or prevented and increase the speed of airflow
and the amount of airflow.  This achieves the enhancement of energy efficiency,
15 the improvement of engine performance, and the reduction of the degree of air

pollution.
Industrial Applicability

20 As described above, the wing structure of the air swirling device of the
internal cbmbl_:stion engine according to the present invention can be provided
with the auxiliary wings, so that the airflows colliding against the surface of
each wing go straight ahead to enable the collision of the airflow against the
surface of the wing t> be released or prevented and increase the speed of airflow

25 and the amount of airflow. This achieves the enhancement of energy efficiency,
the improvement of engine performance, and the reduction of the degree of air

pollution.



specifications of the wings 20 of the air swirling device, so that the
airflow colliding against the surface of each wing during the operation of
the engine go 5 straight ahead, which allows the collision of the airflow
agai nst the surface of the wing to be rel eased or prevented and prevents
the di spe‘g,?iog),g“gjz airflowon the surface of the wing. HPUIKRBSWUM3Bs in the
inhcrease of the speed of airflow and the anount of airflow As described
above, the wing structure of the air1swirling device of the 10 internal

conbustion engi ne according to the present in 1100 sd fyitged  with
the auxiliary wWhide thePraseRt BNt #‘?Soﬁge’}:gle%lcﬁq' |ercllg{}5tggl:g#§t€ndt%[1e surface of

each wing go straight ahead,tq. enable c LS } agai nst
the surfaperticylarifustghyg eppoginen ’étalgélg?&B%)#ées\%/!léﬁ?%gg’grl%&inﬁ%?@l%the

speed of airflow and the anount . of f; LS [ hekiRed apcenent
of energy &ut ioébﬂeﬁ}f}‘,‘e aﬁ%engoﬁ‘gcfaf?ﬁ?'o?é&gehfwgfégg#\%lﬁg@p%@{ %?ér?aﬁ%e, and the

ducti f the d f _al. ' i ; ' i e 20 As
dasori bed b eE cenrgmoRaf) e DR ATbE R AL fhpdpRobrde coby

i nternal comhustio ngi ne .a .ding to the present invention can be

provi ded \ﬂ“ﬁirﬁpﬂfé’r}éﬁﬁgwg}tﬁ%hg}éﬂ so that the airflows colliding against
the surface of each wing go straight ahead to enable the col‘lision of the
airflow against the surface of the wing to be rel eased or prevented and

i ncrease the speed of airflow 25 and the anmount of airflow This achieves
t he enhancenent of energy efficiency, the inprovenent of engine
performance, and the reduction of the degree of air pollution. WO

03/ 064832 PCT/ KR03/00133 14 Wile the present invention has been
described with reference to the




particular illustrative enbodinents, it is not to be restricted by the
enbodi nents - but only by the appended clains. It is to be appreciated that
those skilled in the art can change or nodify the enbodi nents w thout
departing fromthe scope 5 and spirit of the present invention. WO

03/ 064832 viBla<#i33 / 00133 15 What Is Cained Is: 1. A w rgTARouauix e of air
swrling device for internal conmbustion engine, which has a swirling

devi ce body nounted in the air flow s%tem of the-5 engine, a plurality of
w ngs nmount ¢¢h & BTClafdby Iand radially on said swirling device body for
accelerating or tncreasing an airflow revolution, and one or nore slits
formed on prescribed positions of said plurality of wings for suppressing
the formation of eddy in a negative pressure zone on the rear surface of

each of said plural At wigd swucse oSadifl swrirlihg tdewideUufsr RerRsli caribustibl a
plurality of auxiliary wngs protrudedly provided to the outside wth
reference tengiie vehich haea etvirtiag lievice odg moumtat it yheodir Wonosysteanof that t he
airflow collided against the surface of each of said plurality of w ngs’
goes $trai ginginghepliraizty dthwingsngowtted clantmghye @nd diadially concadd swirlingher ei n
said plurality of 15 auxiliary wings is formed irregularly in height on
t he surf acedevicechotly dor acdederatmgionlinerganng imgiflo®: reAolitiog, snd wae wre of air
swirling device for internal conbustion_engine, which has a swirling
devi ce bodymprursliedl formechenaprestiibad positiomsodf t$add eplytahiey of awpigar fdri ty of
w ngs nounted slantingly and radially on said swirling device 20 body for
accel er at i msyppressingr tws formation «ifr ¢ddyivin e ok gativen pressureoznmeodn ¥ geasl its
formed on prescribed positions of said plurality of wings faor suppressing
the for matsusfregfof saely of sichplweality ol wings saidrwingostaichire PEPREBE: surface of
each of said . o . . . .
10 a plurality of auxiliary wings protrudedly provided to the outside with
reference to the surface of each of said plurality of wings, so that the airflow
collided against the surface of each of said plurality of wings goes straight
ahead. ‘
2. The winy structure according to claim 1, wherein said plurality of
15 auxiliary wings is formed irregularly in height on the surface of each of said
pluratity of wings.
3. A wing structure of air swirling device for internal combustion engine,
which has a swirling device body mounted in the air flow system of the engine,
a plurality of wings mounted slantingly and radially on said swirling device
20 body for accelerating or increasing an airflow revolution, and one or more slits
formed on prescribed positions of said pluralify of wings for suppressing the
formation of eddy in a negative pressure zone on the rear surface of each of said
plurality of wings, said wing structure comprising:
one or more airflow holes formed at prescribed positions for reducing
25 airflow resistance due to eddy generated at a negative pressure zone of each of
said plurality of wings; and

a plurality of auxiliary wings protrudedly provided to the outside with



plurality of wings, said wing structure conprising: one or nore airflow
hol es forned at prescribed positions for reducing 25 airflow resistance
due to eddy generated at a negative pressure zone of each of said
plurality of wings; and a plurality of auxiliary w ngs protrudedly

provi ded @ §3RenEt side with WO 03/ 064832 PCT/ KRO3 / 00138CT/EBOYWIEr ence to
the surface of each of said pluralitylof wings, so that the airflow

The wing ceiReReCR R aPRRGof 5o 6 s PRl bf Vi) 8 d R a1y

The wing s aim 3, n each of said plurality of

auxi liary w |5 | | losaill L9 Bo kRSigh#headd of each of said
airflow holct?gﬁ‘?%j ?g?.%gsgg}? sgr%gen%f;%a%gs to beﬂgr gt rudéd on the sur f‘ ace of each
of said plurali ty the%iﬂg%ucture according to claim 3, wherein each of said plurality of

auxiliary wings is bent in an integral form on the one end of each of said airflow holes

S in such a manner as to be protruded on the surface of each of said plurality of wings.




