WO 03/ 064832 PCT/ KRO3/ 00133 W NG STRUCTURE OF AIR SWRLI NG DEVI CE FOR

| NTERNAL COMBUSTI ON ENG NE 5 Technical Field The present invention rel ates
to a w ngwetmswetsaz e of an air swirling device for an int@®Cma&RGoON3ASti on
engi ne, and nore particularly, to a wipg structure of 10 an air swirling
device used in an air cleaner or an air duct of an internal conbustion

engi ne, which induces a swirl action of air filtered through an air

cl eaner of a spark ignition internal conbustion engine of a carburetor or
fuel injectWaNG YPRUCTURE®F AARSWERLANG BEVIGE FIDR INTERSALuct ure of the

swirling device introduces ajrflo i.nt nbusti on chanber of the
engi ne, which is 15 effecti \/goi‘VﬁBpg%&éi\‘n@\I&éggstance due to negative
pressure and eddy formed on the wngs in the air swirling device, thereby
i mproving processibility of the wings and increasing the amount of air
flow &nd the speed of air flowin the conbustion chanmber. 20 Background
Art It is known that air swirling devices of internal conbustion engines
and the | iRehniaw Kieldvi de a | arge amount of air of high density to a
conbustion chanber of the engine by adding revolution force to airflows
provided into the 25 conbustion chanber of the internal conbustion engine
and increasing the speed of airflow per unit tine, so that conbustion
action of the erphegréssnt impenedreads teagwing spuoeire of an radr swskny ddviee pri or
arts have a disadvantage that air resistance generated when airflowis
rotated canfoptanbaternslveonmdtioanpigiieland @eOracdiady, RCIMRY3MDOLBS 0f2
10 an air swirling device used in an air cleaner or an air duct of an internal
combustion engine, which induces a swirl action of air filtered through an air
cleaner of a spark ignition internal combustion engine of a carburetor or fuel
injection type, a diesel engine, and so on. The wing structure of the swirling
device introduces ai~flows into a combustion chamber of the engine, which is
15 effective in reducing resistance due to negative pressure and eddy formed on the
wings in the air swirling device, thereby improving processibility of the wings
and increasing the amount of air flow and the speed of air flow in the

combustion chamber.
20 Background Art

It is known that air swirling devices of internal combustion engines and
the likes can provide a large amount of air of high density to a combustion
chamber of the engine by adding revolution force to airflows provided into the

25 combustion chamber of the internal combustion engine and increasing the speed
of airflow per unit time, so that combustion action of the engine is improved and
engine power is increased. The prior arts have a disadvantage that air

resistance generated when airflow is rotated cannot be prevented completely.



For exanpl e, Japanese patent publication Nos. 53-26247, 59-11722 and U.S.
Pat ent No. 4, 309, 969 di scl ose a sinple turbul ence device, which includes
an int akewoaBmessbavi ng a | arge intake resistance, so that PCTe&KmIAi0DI33Ng
device does not create uniformairflaw but create only turbulent flow 5
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vicinity of the center of an air cleaner 13 with bolts and nuts for

swi r1Q ng i REERECET tYPSo t hat eddy gener at ed 25 at the negatl ve pressure

zone fornmed on the rear surface of the iits 12 when the
air enters, is preselyedee abave peo "é§§rlg er)rt ‘?s‘{ 59%2?37 1scloses 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 combustion performance 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 result, air resistance 1S

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 WD 03/064832 PCT/KR03/00133 3 is attained to inprove energy

ef fi ci encyoande48syi ne power. As shown in FIG 1, the sw rPCAKRIBWIBE W t h
the slits 12 formed in the wngs 11 thereof adds a revolution force to the
airflow induced into a conbustion charber 14, so that the speed of airflow
per unit tinme is increased 5 and the density of the air flow becones high

t o i nprove inattziond s tmprovaenengy.effiiencygndgngmegioavasper at i on of the

i nternal conbustion engine caused by the slits 12 formed in the w ngs 11,
the air filteredAs showgtintfhe. di thebwirhog deyigewithstharsdits 1 dtfafeed amitheigh t he
slits 12 formed in the wings 11 of the swirling device body 10 nounted in
the air cl oangs 1B.theteofr addst ad revalation fascewior Itkel aglow nduged aimte her ai r
swirling device 16 nounted near an inlet of an intake manifold 15 and
provi ded i mombusdonabbmber dé, sherbehe speed ofahflgh pyrewtit timeelsdoatsasedd
exhaust gas is rapidly discharged by still another air swirling device 18
mountied nead the denki¢y obftheazir dlavabstomenhigii th TproBe @aumbusgioswdationng
device of the internal conbustion engine has at 15 | east one or nore slits
12 in the [Duriag ahyntake wpergton df theglthtemeah combustmoraengihe causeddtyi the ghtessur e
zone of the rear surfaces of the wings is reduced. Wien the swrling

devi ce i s pl2aforthednintthe vangs tl,aheair fiBeretdhthraumhitba amocieanedd 3(1@Spegand | evel
can be reduced up to about 17% at engine idle speed, the engi ne power can
be i ncr easadtates thooagiotite dit§sl2ffoeinee annbenwings 1befithpsovdagudevice bodyt 6%
20 and knocki ng of the engine can be reduced up to about 5% Therefore, the
swirling deM esowfted he thatatr cldaneoriBustTien raagidnairfiawi isgswirted sgainsby2 in
the wings 11 adds the revolution force to the airflow induced into the
conmbu@t i on amvaldresir ssdrlinigade videe16 pemchted naar aflinlet péranuntaketmamfokl 15

I ncreased

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 e:haust manifold 17.
Because the swirling device of the internal combustion engine has at |
15 least 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,



and conbustion action, due to the increased density, is inproved.
Furthernore, 25 in the swirling device of the internal conbustion engine,
eddy geneweto3oesat the negative pressure zone by the sli PESTEKRBOOIIBRD i n
the wings |1 is prevented, and thereby, the airflow resistance is reduced
and the anount of airflowis increasedt WO 03/ 064832 PCT/ KR03/00133 4 so
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per unit time 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 control

airflow conditions 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 fuel
particles and to secure a sufficient amount of airflow.

25 FIG. 3 shows the air dispefsion 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
si des, itwD3/06i88%i cult to nmaintain a stably and uniform pCrikgedobessel of
the air and fuel particles and to sequre a sufficient anmount of airflow.
25 FIG 3 shows the air dispersion on'the surface of the wing 11 with the

slit 12, IQenetdldy, thoditperstairflonf diphiel nstaeetdfehe sdiirlmgtwinigridamakeariet as
soon as they are against the surface of the wing 11, they are dispersed in

every dir e@Pé@m of \WRISH QBRI AGT (&R0 ed) VWABch SreSulte i ithey dedrbgsedof pler sed
airflow on the surface of the swirling wing i 1 nake the speed of airflow

subst ant i alamouie Of sy, WiThighmés thatsthenotjber de tHecinsallation BE thawangd of
airflow This neans that the object of the installation of the wings for

i ncr easi ng fhhencramsing thé amiouht eWvairflomols achhaehvieded. ThThisadlse aosuopanes es 5
the deterioration of the engine performance, the |low efficiency of energy,

the serioyke Weterittativh io@ﬁh@@ﬂﬁﬁl@_ﬁaﬁodﬁanb_& tHee It eiffcienpy oficatRy, that the
conventional swirling device having the wings 11 each provided wth the

slit 12 faigefioh® airpdihitioh @il sy on0 MERIBER ISR appieciarvaunit € caaveritional Unti |
now, the eddy effect fromthe internal conbustion engine has been 10

enphasi zed,sy3Hing MR vRRNNARAE Qﬂél'wiﬁgé rili eschdeydeided hafth aherspbl emedilkato as t he
airflow are against the wings and dispersed in every direction, it is

di fficult tfficRhil dbmpehsat@fdrth@wmolinPofa®gidw.mnner . Di scl osure of
I nvention 15 Accordingly, the present invention is directed to a w ng

structure of an ghti] ndW fHel iy MIRCE BrolP EheathtirHa® CHMbuSROD BisdihORasBaime t hat

substantially obviates one or” nore problens due to limtations and

di sagyant aqggpipdsizdde vuekiR! &hv@hfional  swirling devices has a problem that as the
airflow are against we 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



An object of the present invention is to provide a wng structure of an air
20 swirling device for an internal conbustion engine, which can increase

t he speedwoaB/oadsst | ow per unit tinme and raise density of @OT/KRo3admsng
revolution force to the airflow induced into the conbustion chanber, so
that the combustion action and the erfgi ne power are inproved. Another
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devi f(? bodythg%pgg&%l cﬁ_ra@vfirll ng or increasing an airflow revolution, and

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 mounted in an air cleaner
of 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, so that the airflow collided against the 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 or

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



one or nore slits formed on prescribed positions of the plurality of w ngs
for suppressing the formation of eddy in a negative pressure zone on the
rear surwaas/edsseach of the plurality of w ngs, includespPaTmRmBabi3BY 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 each of said wings go straight ahead. According to a second
aspect of stppessusgrthei formatioonof addenhodlinegativel priosuel Zondesr rthdganer ei n,
a wing structure of air swirling device for internal conbustion engine,
whi ch has ausfate bof regchienfi the pladhlitywdinwiags, mchndesi on@®r ghewnairflow hxles al ity
of wings nounted slantingly and radially on the air swirling device body
for accel efatmetdy abrpresuribeds pogjtiams o fédnmnganl dlovorresistadcordaeoto eddy e
slits forned on prescribed positions of the plurality of wings for WO

03/ 064832 RehéndRABADA IRRatiVe puggsureszinegofl bacht of tiwt ivangsf aneblaplumlity agati ve
pressure zone on the rear surface of each of the plurality of w ngs,

i ncl usles oneaxiliarywyiagsprdthwlediyoprsidedaorthe oatsige vadr referdnpoto the susator
reducing air flow resistance due to eddy generated at a negative pressure
zone of eadtf eathtdfeheiwiggs, sinthaathz airfiowtopllodedbagainst tharsprfacegf epeloof uded! y
provided to the outside with reference to the surface of each of the

Wi ngs, so tshid wings go stfdight atwlalli ded agai nst the surface of each of said

W ngs go straight ahead. Wth the auxiliary wi ngs provided on the w ngs of
the air swirlingwitvtheauxiltary twiags prosideal or tirdowsnigsoot thegiinsyirlimgedevicé | ow
col lided agai nst the surface of | 10 each of said wi ngs go strai ght ahead.
Ther eby, t Her sipe éstenfal aonfdustion niginey ¢lees attflamd colrlednagamstahe aurfatowfi s
thus increased. This renoves the problens as encountered conventionally.
That 19s, thacheof caihnemgef go haraigiitealneld. Thereby, the speed of airflow 1is

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. 1;



conbustion engine is enhanced, the energy efficiency is inproved, and the
degree of air pollution is reduced. 15 It is to be understood that both the
f or egoi ngwoenms4sB2 descri ption and the follow ng detail edpdagcrazpoizon of
the present invention are exenplary and explanatory and are intended to
provide further explanation of the i nvdntion as clainmed. 20 Brief

Description of e B AW 8% Bitiviie's RRIaAFbF atloRd aRnaome Bitachorimvent i on

can be nore fully erstoo | owi ng de l'ed description taken
in conj unc%lﬂglo\pfplb tlhe acconpanyi ng drawi ngs in which: 25 FIG1 is a
schematic vie a conventional air swirling device of an internal
conbustion engi & i Sdevic
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agai nst they b’.ﬁﬁrﬁﬁﬁaﬁ’fcoﬁl'%snaﬂ Qﬁ%}ﬂé agé&adlré tofa ﬁrst‘érﬂb’%cﬁn@ﬁ{ m;irt’&n\" ew of
a wng structure of an air Sw r devic for an inter stion

engi ng accq gér{}ﬁ) to a first enbodi rrent of the present 5 i nventlon FIG 5
is a Schemati ¢ Vi éw of the auxiliary WI ngs of the wi ng structure of the
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swirling device er nal | on e to a second

enbodi nent ﬁﬁé }%%m&lqleﬂﬁgéent |nvent|on FIGS. 7a to 7c are views of
exanpl es s WPhG Vartous arrangenent s of

FIGS. 6a and 6b are views of a wing structure of an air swirling device
for an internal combustion engine according to a second embodiment of the
10 present invention, |
FIGS. 7a to 7¢ are views 6f 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



the auxiliary wings of the wing structure of the present invention; and
FIGS. 8a to 8c are views of exanples showi ng various geonetrical surface
shapes ofweashessxiliary wing of the wing structure of thecpnasnid3ls

i nvention. Best Mbde for Carrying Qut ¢ he Invention Reference will now be
made in detail. to the p{_eferred enpodi nent.s of 20 the &resent inve&i on,
exanpl es ofWiRhingn dgyise| faryan, mtemmal £ SHER ofREIAG | HFOTYNEWhds SERPS. 4 to
8 show various exanpl es of w ngs of an air.swrling device of, an internal
conbust i on eathgaHBERCeb the REeseB ﬂ%‘éeﬂﬂpésg@si :%e‘i‘?t 7orire piigys fjexagmples
perspective view of .a wing structure of an.air swirljng device for aP

i nternal 2SheWme ¥anioNs amangrments fdhs puxdiagy rwings ofnibsdvinenstrugtuie, @
present invention, and FIG 5 is a schengtic view of the ayxiljary w ngs
of the wi nghetpresent1avestiameand, FdGentdy Fﬁlngﬁt s Vigvysaef 85 GBOWIRE vi ews
of a wing structure of an air W) 03/064832 BPg{/ KRO3/ 0%%33 9 swirling

devi c® for vanonsgepmairicab sutfacs shanes g sach ausiligny §ving o4 the #aRg STBAMES nent
of the present invention, FIGS. 7a to 7c are views of exanples show ng
vari ous ar i@ present BveRth. auxi | i ary wings of the wing structure of the
present invention, and FIGS. 8a to 8c are views of exanples_showi ng 5

vari ous geonet r & alurality adethehwirgs 30 ofabk ainawirling devieg of thenantqamad

structure of the present invention, A plurality of the wings 20 of the air
swirling deembustionengineniesonding todhd pesesh invegties, assbewnnd ko tharr esent
i nvention, as shown in FIG 4, are nounted slantingly and radially on the
swirling dendwnsedoslgntdrglyoand radially asctieeswirtingndeviae reedye 38 sorasydP ut i on.
EaCh18 o heac\é\ilre]xgaste %.(r)ldhiggreg?ee ai?rregglzl?ion. 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.
Furthermore, 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 above drawings, reference numeral 21 indicates protrusions 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



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 owe o648z e thin and long slits. Furthernore, theP@IrnKRO20013as wave
surfaces 25 at the upper side 23 and 15 the |ower side 24 thereof for

I nduci ng non- Ilnear type airflow, so tifat mxing of the air and fuel

particles H’?e ﬂgc%gdmg%{}@ %?édttmv&{n ngs 20 each has a plurality of

auxiliary wngs d protruded on the surface thereof, as

shown in FIG 5: hE \Ngrf@&% d% t}h?% é%geﬁé’h BF;ﬂW, W Jsd haf i ed

out in such various ato € shape of

each wing pf. 3%%%%’8115& Sngnééa{h' Otlirfacti R the %gfgé?"!%rdi F&@ 8%§ o 8d.

In the above draw ngs nce nuner a I ndi ¢ rusi ons

formed on gﬁ‘&% éﬁlgﬁougﬂgﬁﬁ qu TS G3s @d%‘r‘c{t‘;ﬂ?&&r%gg\e/‘a?rg‘gnﬁﬁs fgn W NS,

and 31 indicC drrredlntesvm I'ng ody 1nto

whi el t he %5d1p{]cﬁtowﬁe§ﬁ§a@§b% fNaths e 1 ROR Ay h{mr%gaq ©OfhzauP! | g

wi t h "each of he auxi |dry W ngs orne t he

sur e 22 e KOG o G4AR4F R RETL SR ARI vmfgg?ge WERS e
e e
s oo g R B L 8 ks B a0
e, S OSBRI o i B
surf f§e the wings 50 of the 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 sufficiently supplied to the engine.

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 carried out in a simple
way with a press working. In the same manner as shown in FIG. 5, the airflow
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 FIG. 6a, the part of each hole is not cut to be bent with a result that the

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



of each wing is generally fornmed into a flat plate, the airflowthat is
collided against the surface of the wing is dispersed in every direction.
To the cowOroang483210 t he wi ngs 50 of the present inventi onPCEKRIB/06N3E

provi ded on the surface of each wng, serve to make the airflow being in
contact with the surface of each w ngiinoved strai ght ahead, so that the

collision of airfl ow I nst t surface of wing, is relegsed .,and.the speed
of airflowMidt ﬁ(hog"és‘gﬂﬁ‘ef% elt;lfh‘éﬁﬁ'BFME ITARVEHE PrOWSS wiyem 5L e
suffici entlgsg&ﬁ)@! ied to,the eggi ne. 15 FIGS. 6a and 6b show the wi ng

i

structure & be Weidedion TG ce for an internal conbustion engine

according to a nd enbqdi nent of the esgnt invention. In thi

enbodi nment , the%iégi 1h2at 15 SRRWs ea?’émf‘g{e T YATIRUS, RITRREETRENLS ef?qu ?'}F%W

hol es 40. However, it is nqQt restricted to this structure.. In f
formng thé %B%r?oeﬁgﬁh%‘ﬁ@gziﬁ'u% 9% r’-ﬁ%tﬂﬁ?%nf é’l‘v‘?ﬁ’it’é’ﬁos&ﬁgfti?em i s
nore 20 advant ageous than ot ggr structures for reven"tgj{_lqu he 8eneration of
eddy on  eshowgithe aEraSer 3Bt fREithe Wings 8 bsTsthey aredo T’é)éné CRIFPS ed out
inasinple way with press . working. In the same manner o in FIG
5, the ai r WSKMggHENES afpgnan%eaehegbplﬁﬁébsqma&bé*f@g ?@achﬁ@-?& S ¢ e
help of the wings 50 thereon, 25 In re detail, in the process _qf formng
the hol es dlte arangrment Rf thg wigs ihovherenthey @re G‘éﬁld‘iqqénﬁaﬁtsug\gc% h°£o| eis
not cut to be bent with a result that the bent part acts as the w ng 50.
FIG 6b sheagh wiag 98¢ indapandentbiobthe wangwllg \WGo3f sbewsthpamapegemendb133
11 with the holes 40 _thereon. This structure renoves t_qr;]?j proce,s?(l ere the
wings 50 ofdhe avipgs 4R waereothe\wings PO amedormed asymmetaeally imbeighbnphes for

various arrangenents of the  auxiliary wings 50 of .the wi ng_ structure of
t he Wt esenariangementsnof theswings 50 are appropniately 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; thé shapes of the
wings 50 are selected 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 devices. That is, the
wings of the air swirling device according to the present invention can 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



5 shows the arrangenent of the wings 50, where they are fornmed in the press
wor king during the formation of the holes 40 on each wwng 20. FIG 7b shows
t he arrangermns4sef t he wi ngs 50, where they are wel ded onPCh&KRInbBee 22 of
each wing 20, independently of the wing 20. FIG 7c shows the arrangenent
of the wings 50, where the wings 50 arg fornmed asymetrically in height.
The 10 arrangenents of the wi ngs 50 are appropriately designed by sel ecting
their hei garformpoes depersl emgosditipas ofithe) enginer sidee Both hé the slitsold of | GS.
8a to 8d show the exanples of the various shapes of each auxiliary wng 50
that are apipt ipstdsl artt and ithe holesed® i afntheopressut snyention sarmssachfievendhe wi ngs
50 are selected appropriately with reference to the characteristics of the
15 ai r f | owsompleteecounbystion and Muwsputaperfoimance wolyedyt aatiffefencheofrthys 50
havi ng any shape are fornmed in such a manner as to be protruded on the
surface of shageswing, they still allowthe airflow on the wing to go

strai ght ahead. The wings 20 of the air swirling device of the internal
combusti on engi Nhehahe agfloweheles 40 ave farmesl Uothersirfabes 2210€ thuwingse20 25 can
achieve the 20 characteristics obtained by wings of existing air swirling

devi ces. THat preventing the rggpentionhef eddy stthe negatdevpressuze zonelj thg more he
present invention can increase the speed of airflow per unit tine and
rai se air dystmntatichdesigrroanshergchieved.ut That is ahe eait gwitimgade fikewannbeiced
into the conbustion chanber of the internal engine, so that the conbustion
action of tdesigaedi neatabiel fengheengmeebyaamranggmentednd 25z<Tlod theuhales t 40 of t he
hol es 40 has various sizes, but the conplete conbustion and out put
per f or manc accardant tdeheotrigamenechditidyy bYherefere; tlnprtenthavemtionacaedesign and
shape of the holes. The conpl ete conbusti on and output WO 03/064832
PCT/ KIRO3/ 0@AS83ir sivirlieg Hevicatickee slapbdlalfornhe enginkiconditidn. t he engi ne si de.
Both of the slits 12 of
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 holes 40 are formed in the
surfaces of the sheet type wings 20, self internal power is generate& 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.e. 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 change in wave form the airflow which collide
along the outermost walls of the 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 stirring 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.



the prior art and the holes 40 of the present invention cannot achieve the
conpl ete conbustion and out put performance only by a difference of their
shapes. 5wlvane4sbr airfl ow holes 40 are forned in the surParasR03P0BB t he
wings 20 for preventing the generatiog of eddy at the negative pressure
zone, the nore systematic design can be achieved. That is, the air
swirling devi ce Benptssentdinvenmend is pravatied With théausiginevings 80r thagarent and
size of the holes 40 accordant to the engine condition. Therefore, the
present i npeotrided can edelsi afn thel Ovinge 20,r igedpdcting o the echiacacharistigst abl e f or
the engine condition. Additionally, the holes 40 can be press-finished in
vari ous ar spegificenons ofitbe siings 20nofa theehut sweling ndevicay sar that dlie tafrflow ng 20.
I f not cut surfaces slits but circular airflow holes 40 are fornmed in the
sur f aces ofcolliding fageinst theesurfang of 28ch $ahg duningr thel operation dfsthgengimat gal
because 15 there is no distortion and the circular airflow holes 40 is
smal | ®r i n staight reeadnwhacht dlow ehepeallision of the agflowaagainest tthaguitface obl es.
Meanwhi | e, the wave surfaces 25 forned al ong a |ongitudinal direction of
portions, ithewinpgaoumpmieseder Peventcd hrd Ipoevesnts itlske d3gersoncepairfigwsones
being in contact with the swirling device body 30 when the wings 20 are
mount ed on thésuBcesvf theiwiggdeTihieresally iBthe mereasbafige speedad airflowande
airflow which collide along the outernost walls of the wings 20 when the
wi ngs 20 arthe anfoanedf airflowr eby gi ving a hi gh advantage to the novenent of
the airflow The airflow with the waveforns provides an indirect stirring
ef fect when theAgidesdribedi abodewtehwiighstrudtued ofahé¢ anl sarlimpdeiat ofithe m xed
| evel of the air and 25 the fuel particles is good. Each of the w ngs 20
of the Ior edfiftinalnosmnbuistioni engliry scdrdibgnet ke, presamfiavemion cant be provided
nonnet al .
' 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 combustion 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 t7 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.



WO 03/ 064832 PCT/ KRO3/ 00133 13 The present invention is provided with the

auxiliary wings 50 that are protruded on each of the w ngs 20,

i rrespectwoasmbssBhe characteristics or specifications of POT&KRU3NEE320 of

the air swirling device, so that the airflow colliding against the surface

of each wing during the operation of tle engine go 5 straight ahead, which
the airflow against the s t he

|1 th I 1i.sh f f | to b
el aased o pr cVRHIBARS RICEB KA etitepE, Go6H bRt it Ry (Al 77

surface of the ng. This results in.the increase 0 he ,speed of ajrfl ow
Snd i he aRBURUE TiuSRY b MBSO i L BE e Termeted BE Rt Toedmett ¢ o
air swrling deyice of the 10 internal. conbusti on engi.ne ,acconding.to the
present i n\‘Péﬁloi‘Yih é’a‘g‘eﬁépﬁi“éﬁﬂ glamms. ﬁHS 39?%9%?‘&?‘%?19%3 é@?sesﬁﬁl}%‘gl‘nt he
airflows collidin gai nst the. surface ,of each wn 0. Stxai ght ahead to
enabl e theﬂé‘bﬁﬁi@gcﬁ‘aﬁge Ph@&@’ftﬁ%ﬁﬂ’z’ﬁgﬁg’ﬂtst‘ﬁﬁho‘é‘tf&ﬂ’g@@go#m'fnh “WRBEt o be
rel eased or preyent and increase the speed of airflow and the anount of
ai rfldw TANE SREM, PIERENERYSMEPhent of energy efficiency, 15 the

i nprovenent of engine performance, and the reduction of the degree of air
pollution. Industrial Applicability 20 As descri bed above, the w ng
structure of the air swirling device of the internal conbustion engine
according to the present invention can be provided wth the auxiliary

W ngs, so that the airflows colliding against the surface of each w ng 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 airfl ow
25 and the anmount of airflow This achieves the enhancenent of energy

efficiency, the inprovenent of engine performance, and the reduction of
the degree of air



pol lution. WO 03/064832 PCT/ KR0O3/00133 14 While the present invention has
been described with reference to the particular illustrative enbodi nents,
it is notwoDm3betssestricted by the enbodi nents but only bycrheroappsaded
claims. It is to be appreciated that those skilled in the art can change
or nodi fy the enbodi ments without depdfting fromthe scope 5 and spirit of
t he presentwhrang@‘g%em .03/ 064832 PCT/KR0O3/00133 15 What Is Cained Is:
1. A swirling device for internal conmbustion engine,
whi ch has a swirling device body nounted in the air flow systemof the 5
engine, a plurality of wings nounted slantingly and radially on said

I d jpod i t
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of w ngs g S ure according to claim1,

hei ant on £%s S é‘*“fé eacﬁ" okl Ghositbgrot Seld HIFRIY "OWiAk: ot
structure Qi aldsitW e PntiEbhCst kaly 'l ﬁrﬂéaéatﬁ/%ny}éﬁdrgnzcﬁ@gbﬂet’he rear

surface of each of said plurality of wings, said wing structure comprising:

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
plurality 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 plurality 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



whi ch has a swirling device body nounted in the air flow system of the
engine, a plurality of wings nounted slantingly and radially on said
swirling wewdoets2D body for accel erating or increasing anParKRGM0133
revolution, and one or nore slits forlfed on prescribed positions of said
plurality | f | : j j jve
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pressure z e rear surface W ngs, said
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W ngs, so t rrflow co d agai nst the surface of each of said

W Ngs$ go sif ucHRtmanenss tode pfitudeti dg the Sutfakel bPearh ©O54ld Emratmy of aings 3,
wherein each of said plurality of auxiliary wings is bent in an integral
formon the one end of each of said airflow holes 5 in such a manner as to
be protruded on the surface of each of said plurality of w ngs.



