- 8 DEC 25 1 AIR GU DED FILTER FOR | NTERNAL COVBUSTI ON ENG NE ZB%;]E[(\&?&{]S
THE I NVENTION 5 The present invention relates to an air filter use

i nternal conbustion engine, and particularly, to an air filter provided
with an air guide which directs air for uniform passage through the

filter. 10 BACKGROUND Nowadays, internal conbustion engines are de5|gned to
have hi gh performance, such as high power resulting from better

conmbustion. Such better conbustion produces an optiml power and unharnful
conbustion residue to the environment. 15 Internal conmbustion engi nes at
present are of anple use as driving neans in agriculture machinery,

i ndustrial devi cASR ENADBIERITER MSRENRERNAL EOMBOSBN BlGiRE or s and
optimality of fuel per unit power consumed by an internal 20 conbustion

engi ne, as well as conbustion of mxed fuel and air in the conbustion
chanmber of an internal conbustion engine can be inproved. |nproved
conbustion mxture of air and fuel can be achieved when air to be m xed

with fuel piygsp TR MeERTIGRNI tions. 25 One way to inprove the conbustion
i s honpgeneously m x and disperse the fuel and air mixture quality in an
i nterndl combustion chanber prior to conbustion. Thus there is a need for a

devi ce Wn%hg bl%sénle ﬁn}eﬁm{n RN arf él}' f Herau%g(y f a%aiﬂtemal combustion engine, and

particularly, to an air filter provided with an air guide which directs air for uniform

passage through the filter,
10 BACKGROUND

Nowadays, internal combustion engines are designed to have high performance, such as
high power resulting from better combustion. Such better combustion produces an
optimal power and unharmful combustion residue to the environment.

15
Internal combustion engines at present are of ample use as driving means in agriculture

machinery, industrial devices and electric generators.

Environmental factors and optimality of fuel per unit power consumed by an internal
20 combustion engine, as well as combustion of mixed fuel and air in the combustion

chamber of an internal combustion engine can be improved. Improved combustion

mixture of air and fuel can be achieved when air to be mixed with fuel has met certain

conditions.

25  One way to improve the combustion is homogeneously mix and disperse the fuel and air

mixture quality in an internal combustion chamber prior to combustion.

Thus there is a need for a device wherein the improvement cited above can be

economically achieved without having to redesign the construction of the engine.



econom cal ly achieved wi thout having to redesign the construction_g,fsntEtE:ezm]5
engi ne. - 8 DEC 2005 2 SUMVARY OF THE | NVENTI ON Based on the reaso

di scl osed above, a device is provided which can inprove the 5 conbustion
quality of air and fuel mxture in an internal conbustion engine. The
device is integrally arranged with an2air filter and is called an air
‘guided filter. The object of the present invention is to inprove internal
conbusti on engi ne performance w thout changi ng the basic construction of

t he engi ne. The inprovenent enconpasses 10 only the action of changing the
exi sting @ﬁﬁﬂﬂbh%ftnﬂ%ﬁéqﬁ@Eﬁhﬁo ilter according to the present invention
By using the air filter equipped with an air guide, the air flowng into
the conbustion chanber stays clean since it is filtered and guided in such

a way that,t uality of the air anpd. fuel m.xed is inproved, The
conmbusti o aF%ﬁF’h ¢ feﬁf%% qiselosetabgue-iadievice m&r‘eﬁmcﬁ f’ﬂﬂg“pﬁ%"‘i Hproved. 15
BRI EF DESChblIsioh qftity bEaiPRAVLNGRixhhe Sfartin bl BehbdsBah bigise. FRE dadyant ages

of the present invention will be better understood by reference to the
f ol | owi ngidigtegrally grrasged Wit ancir Glkes ane sresllerbaneair guidedfiliesnj unction with the
acconpanyi ng drawi ngs, wherein: FIG 1A illustrates a partial top view of

an air filter on which an air guide is attached on and outer part of a
filter pafieeobjpd of e rireseniandmtion is thémarove guérdal cambuiipuredging performapport i ng
ring: 25 without changing the basic construction of the engine. The improvement encompasses
10 only the action of changing the existing air filter with an air filter according to the present
invention. By using the air filter equipped with an air guide, the air flowing into the
combustion chamber stays clean since it is filtered and guided in such a way that the
quality of the air and fuel mixed is improved. The combustion in the internal combustion
chamber will thus be improved.
15

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the present invention will be better
understood by reference to the following detailed description when considered in

20  conjunction with the accompanying drawings, wherein:

FIG. 1A illustrates a partial top view of an air filter on which an air guide is attached on

and outer part of a filter paper and the two ends of the air guide are bound by a

suﬁporting ring;
25
FIG. 1B illustrates a side view of the air filter shown in FIG. 1A, the side view being
partially sectioned to show the filter paper;
FIG. 1C is a partial exploded view of a depression of the air guide shown in FIG. 1A;
30

FIG. 2A illustrates a partial top view of an air filter on which an air guide is attached on



FIG 1B illustrates a side view of the air filter shown in FIG 1A %g? 005
side view being partially sectioned to showthe filter paper; FIG"®ZT EISZQ
partial expl oded view of a depression of the air guide shown in FIG 1A; 30
FIG 2A illustrates a partial top view of an air filter on which an air
guide is attached on - 8 DEC 2005 3 th& inner part of the air filter and
the two ends of the air guide are bound by a supporting ring;, FIG 2B
illustrates a sectiognal view along Section line 2B--2B of the air filter
shown in U ippegpass gf thejag fi ﬂ?calil%tha?wwﬂsaftmmrv bepddty asugptBg si on of
the air gghge shown in FIG 2A; FIG 3Ais a partial top view of an air
filter having an air guide fixed to the inner filter 10 paper form ng an
el evation angle with a supporting ring, FIG 3B illustrates a sectional

sc 1 a parei Al B Eeasl s A NS By e 1
FIG 33 FIGRA;4A 4B' and 413" are a front view, partial cross-sectiona

vi ew and partial enlarged view, respectively of an air guide according to
the present invention; 20 FIGS. 5A, 5B and 5C are top, side and end views,

respecti vefey. 2fis %ri')aﬁia[ e)ﬂﬂ'édiﬁ vididrd &pré@gﬂ)ﬁ-ﬁmg afr%uﬁﬁ sRbdm fd FebAhavi ng a

general |y square shape; ‘and .FIG 6 illustrates diagramatically t he
position of an air filter in an internal conbustion engine according to

the presepjs NV EALRM top view of an air filter having an air guide fixed to the inner filter

10 paper forming an elevation angle with a supporting ring;

FIG. 3B illustrates a sectional view along Section line 3B--3B of the air filter shown in

FIG. 3A;
I5  FIG. 3C s a partial exploded view of a depression of the air guide shown in FIG. 3A;

FIGS. 4A, 4B' and 4B" are a front view, partial cross-sectional view and partial enlarged

view, respectively of an air guide according to the present invention;

20  FIGS. 5A, 5B and 5C are top, side and end views, respectively of an air guide that is

attached to an air filter having a generally square shape; and

FIG. 6 illustrates diagramatically the position of an air filter in an internal combustion
engine according to the present invention.

25
DETAILED DESCRIPTION

In an internal combustion engine an air filter 1 is placed before a manifold or air channel
2 and a combustion chamber 3 of an engine, as for example shown schematically in FIG.

30 6. Referring to FIGS. 1A and 1B, an air guide 5 is placed on the outer part of an air filter
1 or, on FIG. 2, on the inner part of air filter 1. The air guide 5 of air filter 1 is placed



25 DETAI LED DESCRI PTION I n an internal conbustion engine an air fj bt@E 12@5
pl aced before a manifold or air channel 2 and a conbustion chanbe Gf
engi ne, as for exanple shown schematically in FIG 30 6. Referring to FIGS.
1A and 1B, an air guide 5 is placed on the outer part of an air filter 1
or, on FIG 2, on the inner part of ai# filter 1. The air guide 5 of air
filter 1 is placed - 8 DEC 2005 4 parallel to the pleated filter paper 6

wi th upper and | ower. portions thereof are attached on filter support ring
4. Air guiPaTéﬂsl iR Meater Wt gapss opnith wnpgesndjgwer prtionsdhereef arq attaghedi gy Gs. 2A

) ) ey f it d di
and 2B), Qﬂtepﬁl_pb&@ rify 4 eA irRa|de SEIela)% I?ﬁlgdreﬂ 11§5 {H\t/:\}lut%ﬁr ng‘th Ehe éig"‘ﬁgt@ (ef"}& ependi ng

upon the required design’of t ) gul I ng attached

to the ai 2Afand2By), of onthaowenpaarnd themit filtca (FI6S il aadyl B) degmodingmpen be t he
present i h Qs aidfkowing into an air channel 2 will be directed in
t he sane g‘?'/qr%g%(lt]?%hg.n ﬂéenh%fr‘r guide 5 is elevated to a certain el evation
angle 8, the air flowing into the filter will be guided as well as

r ot at ed. rotated air creates,a mxing. 10 effect when mxed with fuel
such that Whineocs bsm&ra@af@ﬁé fogherpir fifer ﬂ&wa?ré@csmﬁmn FFAPlaRtel uniformy
m xed whe@mBeMEL S1dhd Pre&APRVSitoR i HEWRS intoWh alr RAGRT £wAMbLE FPRLRVEH _
conbustion, for which it will sequently i'ncrease internal conbustion engine
per f or man#ée.sampdirggtiongWhde a5 guide &ds eleyaged to atdegaipreleyation anglechthienit nay be
nmade fro r-ial Ich . . I [ her. suitabl e .materials
navi ng defpeugin e SElfbe ke all e AL 1BE 8 fir SRS TTHIEL "G | ne
a plut@l i effecdwhboindedivich Spbseh that thegnikthedsrard @dRem. Nse Bb@WSs of air and

fuel uniformly mixed when combusted in combustion chamber, will create an improved

combustion, for which it will sequently increase internal combustion engine performance.

The air guide 5, according to the present invention, may be made from materials such as a

15  metal plate or other suitable materials having depressions 12 having half-cone cross-
sectional shapes which define a plurality of holes 7 disposed along their faces. As shown
in FIGS. 4A, 4B' and 4B", the depressions 12 are uniformly dispersed along the face of
the air guide 5. The half-cone cross-sectional shaped depressions 12 force air flowing
through the holes 7 to form columns or columnar flow, and the direction of the holes will

20 define the direction of air flow. When the holes are in the same direction and uniform, the
columns formed will be in the same direction and uniform such that air flowing into the
air channel 2 will be in the same direction and uniform. The direction of the colimns are
defined by the direction of the holes and the elevation angle 8 (see FIGS. 1C, 2C and 3C)
of the air guide 5 with respect to the support ring 4 of the air filter 1.

25
Since the air guide 5 may be made of materials rigid relative the materials used to form
the air filter, it may strengthen the construction of the air filter 1, as well as function as an

air guide.

30  The air guide may can be placed in a variety air filters having different shapes. For

example, the air guide 5, as shown in FIGS. 5A, 5B and 5C, may be placed in an air filter



in FIGS. 4A, 4B and 4B", the depressions 12 are uniformy disper§%FD%t0ﬂ%5
the face of the air guide 5. The hal f-cone cross-sectional shaped
depressions 12 force air flowing through the holes 7 to form colums or
columar flow, and the direction of the holes will 20 define the direction
of air flow. Wen the holes are in the3sane direction and uniform the
colums forned will be in the sane direction and uniform such that air
fl ow ng iqto the air chann i be .in the sane direction_and uniform

t

| 2 will
The di r ectiiHinge sapeshang A aty certameslsvation aele indelgienorthoRce el thaairhol es and
the el evaigien safinStafled PRRLIGE not Fecreise M2durtéibn aRd adARBéSofdit A€ S W th
respect to the support ring 4 of the air filter 1. 25 Since the air guide 5
may be madeidgpf thetheeseaiiisveniigh.d rel ative the nmaterials used to form the air
filter, it may strengthen the construction of the air filter 1, as well as
function as an air guide. 30 The air guide may can be placed in a variety
air filters having different shapes. For exanple, the air guide 5, as
shown in FIGS. 5A, 5B and 5C, may be placed in an air filter - 8 DEC 2G% 5
I having a square-shape and at a certain elevation angle in relation to the
face of the air filter. Such installed variations do not decrease the
function and advantages of the air guide of the present invention. - 8 DEC
2005 6 5 What is clained is:



1. An air guide filter for an internal conmbustion engine, conpri QBQBEC?(}%
pl eated filter disposed between a pair of support rings; and an air gulde
di sposed between the support rings, the air guide having holes, uniformy
di sposed about the air guide, each hole bounded by a section having a

hal f-cone cross- 10 sectional shape; 15 wherein, when the air guide is

pl aced at a certain elevation angle with respect to the support rings, and
wherein air flowing through the filter through the air guide is guided and
rotated, such that when mxed with fuel a uniformair-fuel mxture is
generated. 2. The air guide filter of claiml wherein the air guide is

pl aced on vuhtidW8medd:t of the pleated filter. 3. The air guide filter of
claiml wherein the air guide is placed on an outer part of the 20 pleated
filter. 4. The air guide filter of claiml| wherein the plurality of

sections arg ftor ' ngﬁ ' ion,.. 25 5 .The air guide filter of
claim4 mﬁéggfﬁ ef% ﬂ%gﬁ? y o?‘ﬂgﬁgék?6$%%ééP?¥¥%%§zng t hrough the

filter5to generate colums of air flow, and wherein the direction of the

sections brugﬁ%ﬁ@ aﬁg holes define the air. flow direction. 6. The air
gui de fil &2 LIRS COREPETH? PHECTSPRAThE 857 Hed are in the sane
direction 30 and are uniformsuch that all flowinto an air channel

| eadi ng into the conmbustion chanber of the engine is in the sanme direction
and i s unp® & gyidg dispesed betsyegn the support rings, the air guide having holes, uniformly

disposed about the air guide, each hole bounded by a section having a half-cone cross-

10 sectional shape;

wherein, when the air guide is placed at a certain elevation angle with respect to the
support rings, and wherein air flowing through the filter through the air guide is gﬁided
and rotated, such that when mixed with fuel a uniform air-fuel mixture is generated.

15
2. The air guide filter of claim 1 wherein the air guide is placed on an inner part of the

pleated filter.

3. The air guide filter of claim 1 wherein the air guide is placed on an outer part of the
20  pleated filter.

4. The air guide filter of claim 1 wherein the plurality of sections are formed in the same

direction.

25 5. Theair guide filter of claim 4 wherein the plurality of holes force air flowing through
the filter to generate columns of air flow, and wherein the direction of the sections

bounding the holes define the air flow direction.

6. The air guide filter of claim 5 wherein the columns formed are in the same direction
30  and are uniform such that all flow into an air channel leading into the combustion

chamber of the engine is in the same direction and is uniform.



7. The air guide filter of claim1l wherein the air guide can be ngagﬁct ig
one of a plurality of elevation angles. 5 8. The air guide filter CFQﬁﬂ
| wherein the air guide is parallel to the pleated filter. 9. The air guide
filter of claim8 wherein the air guide can be placed in one of a plurality
of elevation angles. 10 10. The air gui7de filter of claim1l wherein the air
guide is made froma material that is nore rigid than a material form ng
the pleated filter. 11. The air guide filter of claiml1l wherein the air
guide is made fromnetal. 15 12. The air guide filter of claim1l wherein
the ai rogyl e iﬁgﬁﬁgﬁﬁ .to?cfafrg mvéﬂé?eif?{h%%re%i e'cla}lgé' la 1d3i'n o%re] ?ﬁrluga'ﬂtde filter
for an internal Tonbustion engine, conprﬁ%|ng: a- PiRfeer wedi b amd 20 an
ai r gui de odtlspomedngds.acent the filter nedium the air guide having hol es
uniformy disposed about its face, each hol e bounded by a section having a
hal f - cone cross-sectional shape, wherein the holes with sections are
oriented 3! TR wiARAIEHIIMIEERIN 1 FHerdih MM atTuidens paAIN! tdBiepldate@ Il Ough the
air guide is guided and rotated by said holes and sections. 25 14. The air
guide filter of claim 13 wherein the air guide is parallel to. the filter

medi UM g The air guide filter of claim 8 wherein the air guide can be placed in one of a plurality

of elevation angles.

10 . 10. The air guide filter of claim 1 wherein the air guide is made from a material that is

more rigid than a material forming the pleated filter.
11. The air guide filter of claim 1 wherein the air guide is made from metal.

15  12. The air guide filter of claim 1 wherein the air guide is separate from the pleated filter.
13. An air guide filter for an internal combustion engine, comprising:

a filter medium; and

20
an air guide disposed adjacent the filter medium, the air guide having holes uniformly
disposed about its face, each hole bounded by a section having a half-cone cross-sectional
shape, wherein the holes with sections are oriented at an angle, wherein air flowing
through the filter through the air guide is guided and rotated by said holes and sections.
25

14. The air guide filter of claim 13 wherein the air guide is parallel to the filter medium.



