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 i nt akewoabBwesshavi ng a | arge i ntake resi stance, so that PCTE&K®BAOnI3BNg
device does not create uniformairflaw but create only turbulent flow 5
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swirling the airflowinto the c sti.on,. ch so.tha myusti en

per f & mance and @ﬁ%ﬁﬁ@aﬁiﬁéﬁt%%&c?ﬂ‘b‘? B(?édggjﬂ%%\%geéﬁ'{%@?h aHé@"‘ge has
sone di sadyant ages, for_.ex | e, reduced ,.out put of.t.he engi ne due
to reduced PFﬁ“étg[SS?r iéﬁg’ﬁss‘gﬁff’ Eg})arﬂjeéj' eg%‘#j déscfg?/& Se?ﬁ‘g}rhpé’d&a‘gc% rear
surface (negative, pressure zone) of the w ngs en the.air .fdJowis
swirled. T agmg\)*émtgﬁévs‘ag*bw %?B%y?eén%éar %H@ége M?%FRPWNB@BE Y-No. 67786
20 issued to the_inventor of this ipventi.on_.discloses a swrling device
including an sWiQWEVS sheli 2deyisa ‘Eﬁr}B&i‘ draiion $% tﬁh%\rgﬁﬂc?ﬁg‘ﬁﬁﬁ? ngs |
| having at |east, one or re.generally thin, .lqng slits 12. .as own in
FIGS. | and @dumm@wl?@fggewgiaﬁ gy ﬁsédi@lﬁ%‘gﬁgéﬁ@‘%mﬂ‘%#ﬁ % he
vicinity of the center of an air cleaner 13 with bolts and nuts for

swi r1Q ng i REERECT tYPSo t hat eddy generated 25 at the negative pressure

fhe air onters, Tasqhenpoae RODHES, BaareniNo b aPLEAr diSigses ahaif "
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 filtered\s showghntfhe. di thebeithag devdye padisibs sditel 12 formedan the ough
the slits 12 fornmed in the wings I | of the swirling device body 10

nmount ed i nwingsailtl therafeadds3a Ténolutomt fcai tof they aigflewi degedigatn by 10
another air swirling device 16 nounted near an inlet of an intake manifold
15 and pr eomirgtiontchatriber ¢4 that dhe speatbef arfloat per unighmepigducrenibed
conbusted exhaust gas is rapidly discharged by still another air swirling
devi ce 18 ramdnthedlensiyaiof dre ainlflstw d)f:cmnesah?gum improivé @incconthusBeoassi®nt he
swirling device of the internal conbustion engine has at 15 |east one or
nmore slits DWPring ah himtajpé opedatioy offtherintegmal tombdstyorgem@nacauseddty thieeslits
negative pressure zone of the rear surfaces of the wings is reduced. \Wen
the swirlilgfamedda the wohgsckl the airlteded thteeshethe hf)¢leartes ICapasees amdhoxi de
(CO gas Ilevel can be reduced up to about 17% at engine idle speed, the
engi ne powaptatesithrbegh tier dasad fopmed inkbeitwihd9sl 1 fafehe swahmgydevace bedy

| nproved up to about 6% 2?0 and knocki ng of the engine can be reduced up
to about 59%0 Theumédrie, the heir sldankt i§. déitiec eotafedt meflowt wr sialrledoagaist byn
engine having the slits 12) in the wings | | adds the revolution force to
the 80rf| ovarothisrcaie sividimg delvicec bfrimusirited nebaabeanlet ©6 anhatakeheasifelkdd 1 df ai r
flow per unit time is increased

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.
Furthernmore, 2 5 in the swirling device of the internal conbustion engine,
eddy geneweto3oesat the negative pressure zone by the sli PESTEKRBOOIIBRD i n
the wings I | 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 1-2 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 secure a sufficient anmount of airflow.
25 FIG shows the air dispersion on the surface of the win- I | 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 AT (&R0 ed) WABch SreSulte i ithey dedrbasedof pey sed
airflow on the surface of the swirling wing I | 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 falgefioh® airpdihitioh @il sy onO MERIAER ISR agpieciarvaunit té caaveritional Unti |
now, the eddy effect fromthe internal conbustion engine has been 10

erphasi zed sulling @eviRaVEhs Ahelwinh 1Ll BAEH b vided Nafth ahe'shibl ITEdiRAto as the
airflow are against tile wihgs and di spersed 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 acconpanying drawi ngs in which: 25 FIG | is a
schematic vie a conventional air swirling device of an internal
conbustion engi & il Sdevhic

03/ 064832 PCT/ A5 G Perghetidt G4 BT 4 W NIRGURE oPARAR Mirlievice ' s
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
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present inventi 5% snfE BB AUrSnd hEWTiaR] windd Stoms e HuRNRE BN Al
OI‘ an |n gln accor In

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 tlfat 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
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10 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



The conventional wing structure is made in such a fashion that since the
surface of each wing is generally forned into a flat plate, the airflow
that is cwblo3demss32 agai nst the surface of the wing is di specIaRmBIBIery
direction. To the contrary, 10 the wi ngs 50 of the present invention, which
are provided on the surface of each wtng, serve to nake the airfl ow being

I n contact wt he syrface of each wn noved strai ght ghea so that the
col lision Q}‘Fﬂ‘a‘?‘ﬁ&\o ‘ﬁ%ﬁ]eﬁ%qn-t h 1§l§F’f‘8?:’ge FIOQRY Toot eip§°‘rgeéF évgbeé?jt W% speed
of airflow_is, increased, thereR enabling the anbunt of airflow to be
sufficient P9 Sbﬁgﬂlhee‘ﬁe doravar éﬁi-ne. 15 FIGS. 6a and 6b show the wi ng

structure of an_agjr i rling device for Lnt erpal conbustion I ne

according to a fié@n?gnefﬂ)(j(}i SRow EXANPICE SKOR t VAR Qs o AT RRZEMYTLS tﬁ? €

enbodi ment, the auxiliar i ngs 50 are forned relative to .. the givfl ow

hol es 40. PB%WIAEr WIngs iaSQyﬁgnttg‘? FINg; W@ogfﬁh% PEgsent dRyeation, cﬂg‘{a Jéﬁ

formng the holes 40 on each lénrt{l]g 20, the structure fotr | sposing themis
REANSYIHEE

di
more 20 adShowadhe FErangem ut VhegR thex At PﬁBe‘fH’ét ErnlESt i on of

eddy on each wing and_ al so makes the formation of the w i arried out
in a sinpl &vorking qring @e;fpﬁén%Pﬁwolﬁﬁr‘{Sw%a& Wﬂrﬁ@err@??&b W% FIG
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the holes 40 on the wing 20, as shown . in FIG ga the part of each hole is
not cut toeach vang 2% independentlyt of the Wimg 20pe FlGp A shaws dhe ariaRgemeRy 50.
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wi ngs 50 should be welded or worked. FIGS., 7a tQo 7c show t he exanpl.es for
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the present invention. FIG 7a . .
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 arrangerrent of the wi ngs 50, where they are fornmed in the
press working during the formation of the holes 40 on each wing 20. FIG 7b
shows t hwoawsnessgenent of the wi ngs 50, where they are welPdddRm/ 00138

surface 22 of each wing 20, 'independently of the wing 20. FIG 7c shows
t he arrangenent of the wi ngs 50, wherg the wings 50 are forned
asymmetrically in height. The 10 arrangenents of the wings 50 are
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I nvention. O course, the shapes of the wngs 50 are sel ected
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the wings. In this case, it is noted that if the wings 50 having any shape
are formedshapesuch a manner as to be protruded on the surface of the wing,
they still allowthe airflow on the wing to go strai ght ahead. The w ngs 20
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Is, the wwngs of the air swrling device according to the present invention
can i ncr easystetrtatics desgn ahnabe athioved. pEhatuis, ttheiamre ssidingadewceaicandbaisi ty
by increasing revolution force to the airflow induced into the combustion
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performance depend on conditions of the engine side. 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,
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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
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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
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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
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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.



