* AR SWRLI NG DEVI CE FOR ANk NTERNAL - COVBUSTI ON ENGI NE 5 TS 2
present invention relates to an air swirling device for an internal
conmbustion engine. The air swirling device is used for a spark ignition
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di esel engine of a high conpression self-ignition type. 10 IT 15 Rnown that
an increase of swirl flowin a conbustion chanber of an internal conbustion
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£ 7 It is Xknown that an increase of swirl flow in a
combustion chamber of an internal combustion engine improves

the flame propagation speed so that complete combustion is

()
achieved. However, there are many problems which accompany
15 attempts at increasing air flow such as air resistance and
the



at t he vicinity of an intake valve. Such devices have various

di sadvant ages, such as for exanple, air resistance, reduced inlet-air into
. the cylinder, varying air flows of i ntake mani fol ds and strong vibrations
- due to different swirl ratios and volunes of intake air. U S. Patent

Nos. 3, 648, 674 and 4, 274, 386 di scl ose a wire set and bl ades device

di sposed between a car bur et or and an intake nanifold. However, the

device exiijl ! Subh Whol E&tOsreSonduiatn LHE FAPIGMER B AASdbubale gdranount

of inlet air and is used only for a gasollne engi ne of the carburetor type.
In order to avoid such problens, U S. Patent No. 4,962,642 issued to -2-

t he pr eseéiambre/,enhmzesdimbﬁ(seSpmmﬂtuori I mﬁssyssmw asgsli7ed.cer raald
combustion engine conprising an air cleaner and a swirling device disposed
therein, having a plurality of vanes for causing the air to swirl thereby

i nprovi ngUtShe (Rabendr tNoes 403093969 fdisblosexausénplrd twrulewe! deviercewliiicht he
engi ne. However, this air flow system generally, has 10 negative
pressure di sposed behi nd t he pIurallty of vanes and air flow frictions due
to the swirqludgs tame Intakesyalveathaving #i rlargen insgker awpintanagc\ser khat the

di sadvant ages such as, for exanple, decrease of the intake air, |ower

ower, and n
P swir (i’ing device does not create an unifom air flow. Japanese .patent

publication Nos.60-17922 ;nd 81-10645, U.B., Patent Nos. 4,424,777,
4,432.312. and 4,539,954 disclose a device having vanes which are disposed
at the vicinity of an intake valve. 'Such devices have various
disadvantages, such as for example, air resistance, reduced inlet air into
the _cyl inder, varying air flows of intake manifolds and strong vibrations
due to different swirl ratios and volumes of intake air. U.S. Patent
Nos.3,648,674 and 4,274,386 disclose a wire set and blades device
disposed between a carburetor and an intake manifold. However, the \J
device exhibits high friction so that the device provides a reduced
apnount of inlet air and is used only for a gasoline engine of the
carburetor type.

In order to avoid such problems, U.S. Patent No. 4,962,642 lssued to



fuel save. 15 The present invention is i ntended to overcone the
above-descri bed di sadvant ages of the conventional device. According to the
present invention there is, provided 20 a_swirling device for an internal

conbusti on engi

about an axis..n an air cleaner and a plurality of vane penbers extendi ng
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negative pressure disposed behind the plurality of vanes and
air flow frictions due to the swirl of the air so that the
air flow system has several disadvantages such as, for
example, decrease of the intake air, lower power, and no

fuel save.

The present invention is intended to overcome the

above~described disadvantageé of the conventional device.

- According to the present invention there is provided
a swirling device for an internal combustion engine, said
swirling device comprising an annular plate mounted about an
axis in an air cleaner and a plurality of vane members
extending'from one face of the plate,each vane member having
an edge connected to the plate, a free distal edge and at
least one elongate slit contained within the periphery of
the wvane member, whereby as air passes through the air
cleaner the vanes create a swirling force and the slits tend
towards equalization of the pressure on the upstream and

downstream sides of the wvanes.
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This provides for a good mixture of air and fuel having good evaporation
and fine and uniform fuel particle size which inproves the accel eration of
the vehicle driven by the engine. If there is a slight pedal acceleration,
t he amount of the injected fuel is |lower thereby resulting in fuel savings.
Preferably each vane has at |east one slit substantially parallel to an
axi s extendi ng between the edge Tdhrected to the plate and the distal edge.
Each vane may in addition or alternatively have at Ileast one slit. ~

substantially pectpendicul ar_toq.the_axis _ext.endi ng _between.the edge _ _ °
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If there 1is a slight pedal acceleration, the amount of the
injected fuel is lower thereby resulting in fuel savings.

Preferably each vane has at least one slit substantially O
parallel to an axis extending between the edge connected to

the plate and the distal edge. Each vane may in addition or
alternativély have at 1least one slit substantially
perpendicular to the axis extending between the edge connected

to the plate and the distal edge.

Further according to the present invention there is provided
an internal combustion engine having an exhaust manifold and
an intake manifold with a cylindrical inlet, an annular air
filter mounted on said intake manifold, an annular filter
"element within said filter and a swirling device according to-
the present invention, wherein the said axis is co-axial with
the axis of the cylindrical inlet of the intake manifold.



i1lustration onl y, and thus are not limtative of the present invention,
and wherein: Fig. 1 is a cross-sectional view of the air flow 10 system of
the swirling device for a gasoline engine of an_internal conbustion engine
of the present inveRPPonPHEIENY(AINVESNRiGAr sHadili voRGER of Marew AUy
device having a.plurality of vanes with at |east one slit disposed 15 -
t herei n, resg%%?$%{9?éo¥r9ﬂetgﬁe§8ﬁ?lilﬁ9eF?ﬁs(‘fﬁ:lp ign givep herejinbelow
perspectivg vie an additional swrling device having.a plyrality of
et t 1oar i Ehed heitarthe ddrbiBdsl i e Babeh I\ Yot ent
20 invention;:H ho he _aj S a r A] convegnti.onal
air swirling lej\'/l?%%;ééﬂoé I#%ht’?,( g)q'{d; h%iv}gyt h:(saf%i ;Hq‘tq]owgf'}:ég%\v?hr%ﬁgﬁq%e
air swirling ;gfé!é%ﬁtoi {,gﬁtggﬁseghdi auertian; and Fig. 4 is a front view of
w rling ’é '

vanes of the evice of the present invention, having at |east one
el ongated slit 5 disposed therein. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Fig. 1 is a cross—-sectional view of the air flow
10 system of the swirling device for a gasoline engine of an

o internal combustion engine of the present invention;

Fig. 2(A) is a perspective view of a swirling device
having a plurality of vanes with at least one slit disposed

15 therein, respectively, of the present invention;

Fig. 2(B) is a perspective view of an additional
swirling device having a plurality of vanes with at least
one slit disposed therein, respectively, of the present

20 invention;

Fig. 3(A) shows the air flow stream through the

Y, conventional air swirling device;



Referring nowin detail to the drawings for.the purpose of illustrating
preferred enbodi nents of the present invention, as shown in Fig. 1, a
swirling device 3 is 10 disposed around the center of the air cleaner 2 for
causing the air to swirl. As shown in Fig. 1, additional swirling devices 3
have a plurality of vanes [err], respectively, can be added in the portion
bet ween the carburettor 7 and intake manifold 8 in the same direction for

i ncreasi ng theFsgi.r |3 (B) 18haws fihmwv dbrce i chtraymbehredigtedtndi bért hg:(-
swirling ai s Carhur o] wn..n Fig. L, an additionabes
swirling de%yggigﬂésagﬁéggtgg ?%%oﬁfégeéihgﬁgfnﬁﬁﬁpfol néntrance in the
sane directionFigr Angsod fFarfe wiaw |ofigvanes hef ekhauswigding2device

Furt her nor eof t#ige YHdddnitd iRvaHSonahalehbSat01 884 Ghd Wond it E WhS
thereby resylting in.inproved exhausti on and stronger I ntake or ce.

The swir Pi ng18ROPEE §h%£?1Be made of flexible materials. 5 The air cleaner

2 i's associ DESORWPTHONNOPNEWHREPRBEHERRED! ENBODSHENTS engi ne through a
carburetor 7 aﬂ%f%@r&ﬂgaﬁ%w in detail to the drawings for the purpose

of illustrating preferred embodiments of the present

L

invention, as shown in Fig. 1, a swirling device 3 is

10 disposed around the center of the air cleaner 2 for causing
the air to swirl. As shown in Fig. 1, additional swirling
devices 3 have a plurality of vanes 3', respectively, can be .
added in the portion between the carburettor 7 and intake v/
manifold 8 in the same direction for increasing.the swirling

15 air flow force which may be reduced while the swirling air
passes the carburettor 7. .

As shown in Fig. 1, an additional swirling device 3 is
inserted into the exhaust manifold entrance in the same
direction for improving the swirling of the exhaust gas.

20 Furthermore, the swirling exhaust gas helps to reduce back-
pressure thereby resulting in improved exhaustion and
stronger intake. |

el



mani fold 8 (Fig.1). The engine body 1 is associated with an exhaust

mani fold 9. ‘The'swirling device 3 is inserted into 10 the inside of the air
cl eaner - 2 by % bolt. and_a mﬁng nyt (not shown). As shown in Figs. 2(A)
and 2(B), thel8KFAIi ng TB&i E¥1Z1eBApALECS i favhr Pey Bade | of| gwwih? 3b
and a pIuraIit%Sof.vgpes 3[err] which extend radially fromthe body, with

at |east one & ﬁﬁ&? Fslit 3[err] disposed therein, 15 respectively. As
shown:.in fig. 4, each of vanes has at |east one elongated slit 3[err].
The s&its 3" may be vertically or horizontally located in the vanes or

vertically and 20 hegjzanial Ly-hpsat 8d;ENLRBARER: ARES %A&isﬁvimi. Bog (A)

and 3(B), the air flow streamaccording to the conventional air
devi ce gener a&eéfaanﬁﬁébtl\iﬁepEaﬁ%i!rlbetEQBQgﬁ anéaiéi?%§%£| yNgnd! & fntaxe

di sposed 25 behind the plurality of vanes (Fig. . However, the air
flow stream agmaaidold BO (Fig.R)eSeMhe i drpiie Qn:dfy qveBt askbeingegewathént he
negati ve pressure zone and the -7- swrling fl ow di sposed behind the

plurality of exhaust pandf31R) p.. | Phepewitrilong abedcai 3t desidderted i ke
val ves 11 nove downward, air _
10 the inside of the air cleaner 2 by a bolt and a wing nut(not
- shown). As shown in Figs. 2(A) and 2(B), the swirling
device 3 comprises a disc or cylindrical body 3a, 3b and a
plurality of vanes 3' which extend radially from the body,

with at 1least one elongated slit 3" disposed therein,

15 respectively.

As shown in fig. 4,-each of vanes has at least one
elongated slit 3". The slits 3" may be vertically or
horizontally located in the vanes or vertically and

20 horizontally located in the vanes.

As shown in Figs, 3(A) and 3(B), the air flow stream

\_/ | according to the conventional air swirling device generates
a.negative pressure zone 5 and the swirling flow 6 disposed

25 behind the plurality of vanes (Fig. 3(A)). However, the air

. flow stream according to the present invention.prevents from

generating the negative pressure zone and the



flow filtered by the air cleaner elenent 2': is swirled by the vanes 3' of

the swirling device 3, respectively, due to a reduced pressure in a
conbustion chanber 4. A revolution inertia force causes a high density
of air which surge into the conbustion chamber. At this time, in the
carburetor 7 of the gasoline engine, fuel particles are gathered in the
center of the swirling air flow for causing fuel and air to uniformy mx.
And the sw.L]4 | F gaf » t fuel does not
adhere toéqihiefn\%gf ll%bo?{sjfﬁ%dic%ﬁéﬁée tﬁ%?ﬁﬁ?ﬁ%ﬁ?‘é@ﬁ? Shflg.%(tggg. engi ne andhv\zv%
accel erator pedal response. Also, the swirling air flow is continuously

mai nt ai ned i Nt BRraOTERYSiHeR p1GEEHEDES afid JatiHaValvES 13 Winobé Wowdiard,f koW i S
continuously maintained in the exhaust manifold 9. Therefore, in the
conbusti on chanber 4, the flanme is scattered very well and the fuel is

conpl et el flogontiuséred iy pBhe\adntdlegneros kementyizhr B iswirlad byatieavanes 8her eby
causi ng longer engine |ife and stronger engi ne power. The fast conbustion

i s useful with advanced spark timng and - 8 - results in | eaner .
conbust i cof Itheverswarlingoddwite 3 aembettivklwadiede. a reducedoptreswbeodnpt oducts
(carbon and oxides) are 5 concentrated in the center of the conbustion

chanber and can be easily exhausted to prevent carbon accunul ation in the
conbust i osombishiper chanben boA|neveluiien dpepthe aforss| eaysesTge high density -

of air which surge into the combustion chamber. At this time, 1in the
oarburetor 7 of the gasoline engine, fuel particles are gathered in thg
center of the swirling air flow f:?r causing .fuel and air to uniformly
pix. And the swirling air.‘ flow center moves very fast so that the fuel -
does not adhere to the wall of the intake conduit and msglts in good
engine and accelerator pedal response. Also, the swirling air flow is
continuously maintained in the combustion chamber 4 so that the swirling
air flow is continuously maintained in the exhaust manifold 9. Therefore, -
in the combustion chamber 4, the flame is scattered very well and the
fuel is completely combusted for preventing noise, vibration and abrasion
thereby causing longer engine life and stronger engine power.

The faét combustion is useful with advanced spark timing and 4 .



swirling action may continue.in the sane direction without any intake

resi stance as the gas | eaves the conbustion 10 chanber. Wth the swirling
device having the plurality of vanes with at |east one elongated slit

di sposed t her&gsitl¥eshrclesney, combugt hPhcedoWRTt RArapplnEdnsr andh&uedr bon
15 nDnOX|de(dﬁ%Ygas | evel can be reduced to 17% at engine idl e speed.

The engine p 1R3%- be ThRc CORONF TP Bc¢%e(C%EBﬂ%n?néaﬁxBGeﬁhpP6§9d
up t@. 6% apd NOXx c edu du 596 ese ta were calcul ated and
roasky od by (FRPGEREETREL | P AEY ﬁp86‘§=ﬁry°§e LB oS G ahser i g2h
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device for an |n? ﬁa¥ e%nﬁ&?ngn%§1 e ai%%%%f?l?ﬁﬁuﬂg$?€%880ﬁBrF I'ng
an annul ar p'%&MfASdcﬁQﬁyérthﬁéhS?bﬂ%anc beeClfginl 2ia2 0" iy Of

vane nenbers extending fromone tace. o e plate vane me havi ng

an edge connegyee) 1Ry actlontﬂa%héoﬁhﬁhﬁe anf kae Qh%bahlﬁéﬁQléﬂdwiEhbﬂéﬁt

one elongate slit contained within the periphery of the vane nenber,

\tNhereby SS ﬁlanpaamldéwrﬁughstaﬂcal ras| epeergide 1eaves crieat echbustilong
orce and the

10 chamber.

With the swirling device having the plurality of vanes
with at 1least one elongated slit disposed therein,
respectively, being placed in the air cleaner, the carbon

15 monoxide(CO) gas level can be reduced up to 17% at ehgine
idle speed. The engine power can be increased up to 11%.
Fuel ecohomy can be improved up to 6% and NOx can be reduced
up to 5%. These data were calculated and measured by the

Korea National Industry Research Institute.



slits tend towards equalization of the pressure. on the 15 upstream

aftd downstream si des of the vanes. 2. Aswrli nﬂw din
claim 1, -wherein each-vane has at-least one slit s mmnwumﬂlﬂ?' el to
an axi s eStBBMBAg between the edge fpnnected to the*20° t ¥ plate and the
di stal edge. 3. A swirling device as claimed in claim1l or 2, wherein
each vane has at |east one slit substantially perpendicular to an axis

ext endi ng bet Ween t he e connect ed t t he pl ate and the distal
edge. 2. 1- A sr"‘T‘r’?Fg" e‘%?%’ece 25O 31 FRteT A ‘EPEPﬁ’F%ﬂ:°naﬁHgm ro e
substantially as h. ei nhef.are d scrlbed with.reference to

illustrated by e cé z}rﬁﬂ%g Syé\ﬁeng%omgﬁlSln% an anm%‘nar gl‘atfl 5.
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the plate, each vane member having an edge connected

10 to the plate, a free distal edge and at least one
elongate slit contained within the periphery of the
vane member, whereby as air passes through the air
cleaner the vanes create a swirling force and the
slits tend towards equalization of the pressure on the

15 upstreazﬁ and downstream sides of the vanes.

2. A swirling device as claimed in claim 1, wherein each
vane has at least one slit substantially parallel to
an axis extending between the edge connected to the

20 plate and the distal edge.

3. A swirling device as claimed in claim 1 or 2, wherein
each vane has at least one slit substantially
perpendicular to an axis extending between the edge

25 connected to the plate and the distal edge.

4. A swirling device as claimed in <claim 1 and
substantially as hereinbefore described with reference
to and as illustrated by the accompanying drawings.

30

[N



axial with the axis of the cylindrircal inlet of the int
An engine as‘cldined in claim5, wherein a cylindrical Eiﬂ}““l l“la
is mounted in said intake manifold and .has vanes with sl

engine as claimed in claim5 or 6, whereinth cylindrical sw Tl ng deV| ce is
nounted i n said exhaust 15 manifold and has vanes wijth Elits 8|.I An

I nternal conbuystion engin as claimed in claimb5 and substantially as
hereiqibef ore déscri gv&'ﬂ é"r?é‘g’l{%‘aﬁﬁ £09ine, sPeYisg i Ant hexhaust

acconp%inw ng ahandifregsi and an 1ntake manifold with a cylindrical inlet, an
annular air filter mounted on said intake manifold, an
annular filter element within said filter and a swirling
5 device as claimed in claim 1, wherein the said axis is co-
axial with the axis of the cylindrical inlet of the intake
manifold.

6. An engine as claimed in claim 5, wherein a cylindrical
10 swirling device is mounted in said intake manifold and has
vanes with slits.

o 7. An engine as claimed in claim 5 or 6, wherein a
cylindrical swirling device is mounted in said exhaust
15 manifold and has vanes with slits.

8. An internal combustion engine as claimed in claim 5
and substantially as hereinbefore described with reference
to and as illustrated in the accompanying drawings.




