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1 TITLE OF INVENTION I nproved Air Filter Element for
i nternal conbustion engines 5 FIELD OF | NVENTI ON The
invention relates to an inproved air filter el enent
for use with internal conbustion engines, installed
in vehicles or in plants and.factories. 10 DESCRI PTI ON
OF PRIOR ART The primry fun&tion of an air filter in
an internal conbustion engine is to ensure both
snooth airflow and conplete renoval of particles of
TITYE, OF INVENTIQMr hon and oil fromthe airflow Air
filters nmust therefore nmust provide m ninmm
restriction allow ng high airflow 15 into an engi ne,
Impsevagr A §iltab Elemand fefoingareal ecopthvbtinnt PBgiNes n t he vast
majority of cases increased airfloww !l increase
engi ne performance neasured by horsepower and throttle
resEonse itorque). The perfornmance benefits of maxi num
Fl VENTION ef ore desired. However, if the air
taken in has mnute particles of dirt, dust and
carbon, the performance of the car engi ne woul d
. eventual ly be affected. Therefore a conflict in 20 ,
The HVERYGN, ERtEY 1y BIPRRYR Pl HeS ISP 1BF Use, it cinteTga), combustion
maxi m i.r flow ther st b virtually no
engEs; MeElpd i YAy 9 IBPRUE A ECRIE o a1 ow di rt
particles and air borne particles to be taken into
the engine, affecting its performance and possibly

DEg%@"‘W o3 P@ﬁﬁn‘&#ﬁl ly. If all particles of dirt,

. Ol inthe air flow going into the
i nternal conbustion engine are to be trapped,
invariably the air flow would be 25 restricted as the

T Arah SPSE I AT A e 1 G o
smddif [P af NQUARIAE BReva dfl pdrdieL bE@RNHUSE, carbon and oil from the
airflow. Air filters must therefore must provide minimum restriction allowing high airflow
into an engine, ensuring more and complete combustion. In the vast majority of cases
increased airflow will increase engine performance measured by horsepower and throttle
response (torque). The performance benefits of maximum airflow is therefore desired.
However, if the air taken in has minute particles of dirt, dust and qarbon, the
performance of the car engine would eventually be affected. Therefore a conflict in
objectives of performance of air filters arise - to maximize air flow, there must be
virtually no restriction in air flow but this would allow dirt particles and air borne
particles to be taken into the engine, affecting its performance and possibly damaging it
eventually. If all particles of dirt, dust, oil and carbon in the air flow going into the

internal combustion engine are to be trapped, invariably the air flow  would be

restricted as the air has to be forced through some form of air filter.
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housed i nside the housing to filter contam nants from

the air supplied to the engine and adsorb hydrocarbon

vapours fromthe engine, when the engine is shut off.

The housing is mnounted by suitable neans in the

engi ne conpartnment of a nDto? vehi cl e. The housing 5

at the inlet of the air ducti'ng contains a filter

whi ch nay have any suitabl e shape, usually

conpl ementary to the shape of the housing. The air_
A typicakraii Hiter idsseraliy 9f eretrsioncabnitsiydeea hoyaingi aed arfifer element

packagi ng requirenments of the housing. Others have .
housedq é’}ﬁﬂee ethoUsiRg r ER/@Efré%OPﬁaFW“Eﬁ/frﬂ’i"stg%ﬁg i Pl 9 e engine and
original vehicle air 10 box and replacing it wth air .
adsphy 'gdé’éO%eré‘.V&l?ﬂ‘i‘@ ?WOH\/@ﬁt‘%"Sﬁer whept the %”8'“%19 Fh‘ﬁﬂ%viﬂe BPH’S'“Q 1S

oy BlsiBbleyTatsial 4 1S4 oT PRI SEKTP ORI VaHigeaTe housin
ot it b B Bt o s N R Pl Fppi hape, usualy
oIS et Bre st e etbhh TR PRI i Bepp E B Smmodate
, i I t d
e 850 ShEBATSLAD o s oFblcLipd o el erents mmde use
used by subjecting the surface of the nonwoven fabric
to nmetal sputtering. A solution offered by
) 2 i S 2 . o ' : .
Ot R o “Phepded i R T8 MopSfild Sl B, SRPhyiFighice air

box! &nd FpHdNG [t SHAV 8 fRaRKINAHN RfenfidiGeids ol A Ripr&Rd Bffilter to

regenerat éd and reused and the durability retains

be m_g@ned/wnemwé)@gmj Wemibegirpggause of the metal sputtered
fiber. In addition, when the non woven fabric
subjected to netal sputtering onto the surface and the
non woven fabric not subjected to netal sputtering

PROBUEM tT1E@ BRISOBYED aBY¥ THEUNVENTUONt he non woven fabric
subjected 25 3 to netal sputtering functions as a
pre-filter, prevents the soiling of the non woven
fabric not

The air filter element of the prior art are usually made of fabric or paper and are used

until the air filter element is clogged with dirt and thrown away. Attempts have been
made to have air filter element which can be cleaned and reused. Such filter elements
made use of nonwoven fabric which can be repeatedly washed and used by subjecting the
surface of the nonwoven fabric to metal sputtering. A solution offered by JP2004255365 is
by use of metal sputtering applied onto the surface, thereby, pressure loss of the filter is
easily recovered by washing, the air filter can be regenerated and reused and the durability
retains even when being washed because of the metal sputtered fiber. In addition, when the
non woven fabric subjected to metal sputtering onto the surface and the non woven fabric not

subjected to metal sputtering onto the surface are laminated, the non woven fabric subjected
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subjected to netal sputtering and can extend the life
thereof. The divergence in objectives of an air filter
- to maximze air flow and at the sane tinme 5 to trap
dirt particles and air borne particles before these
are taken into the engine, has perplexed nost
i nventors. The inventor has proposed the use of a
metal filter elenment which offers good air flow and
i nproved _efficiency in capture of partjcles of dir
r@e}gltsputterg}gggnptlgﬂg ag, A pre--ﬂtﬁ:r5 premtg,\t)@oscwng of ithe gen woven fabric not
can be cleaped and re-uysed again and again.
SUbG e AR SRI TR ST AR HEN e e BsPlop, ect of ¢ e
invention to have an air filter assenbly for an air
box connected to an internal combustion engine t he
consi.st | of a.frane
Therf&easnwcs BoPRERR e & sw@ﬁ? Y Fghi Sl fa.nﬁn%t]fé% fame time
to tr{%ﬁ cg ;\5/\315t\l/ceelnsr a]nclg lotirgtgocgrl |ce8S egréet [h%%ne ];}engak 3% Gthe ﬁn%me has
per| )%Iaerﬂgstoﬁnve%@/ %@%%B lo? gs 5]'0 os%'d E% Q' reacrtnegp’f [ter element
Rer thie

I ncreasing t the “sur ace

whlgﬁéffeljs'g W 5‘?ﬂ§\be§ﬁq firﬁﬁro e t%ﬂg |rp%5 fupé : R&ftlclgé rJf’let, dust,

Pon and ol oun surroun
carﬂoﬂk% Iofit Ol'l'ﬁéqem%'réveﬁ' Lit fiter a5 SRER! ycénh ngurgéhnteaearﬁi re-0884 again
for conbustion 20 by the internal ustion engine.
4irs a further object of the |nvent|on that the air
ter assenbly consisting of the frane and the
nmetallic air filter elenment can be renoved fromthe
air box and washed and cl eaned of the particles of
SUMIARY OBSTHE ¢RVERTIGN oi | whi ch have been 25
accunmul ated in the netallic air filter element after
sone time of use, and after <cleaning, the air filter
assenbly can re-fitted into the air box for further
It isuaeobjdct of the invention to have an air filter assembly for an air box connected

and| éq

to an internal combustion engine, the air filter assembly consisting of a frame and a
metallic air filter element fitted into the frame, the metallic air filter element made
from fine metallic wires woven into a criss cross pattern and formed into a sheet of
many undulations in a single direction, thereby increasing the surface area of the fine
metallic wire sheet for capture of particles of dirt, dust, carbon and oil found in the
surrounding air taken into the air filter assembly through the air box for combustion

by the intemal combustion engine.

It is a further object of the invention that the air filter assembly consisting of the
frame and the metallic air filter element can be removed from the air box and
washed and cleaned of the particles of dirt, dust, carbon and oil which have been
accumulated in the metallic air filter element after some time of use, and after

cleaning, the air filter assembly can re-fitted into the air box for further use.
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Preferably, the air filter assenbly consisting of a

second filter elenent, the second filter elenment nade

of chemically treated substance to renove carbon

particles. Alternatively, the air filter assenbly

consi sting of a second filter, elenment, the second 5

filter el ement made of catalyst to further renove dust

particles. Preferably, the undul ations in the sheet of
netallic air filter elenent is in a late

Preé?r?tétst thsr?'rf'iter %SF'@beatW@t"gﬂ °f e Sefraad fat@r &l%nqnh thResecond filter
el enent is

elePfic s Palchamioalbt Iaied suBTiaRe G, omdve EPELPaices

pattern of the fine wires are woven in a Dutch weave
pattern. 15 Alternatively, the criss cross pattern of

he. f
bbb Ui B SRS 4 Bl B, g o
ﬁltef’l Stemet tymgc%r otarl:air’el)"s b%( fur%% ??rﬁg\?echﬁgeﬁr?gﬁlc es, | nt er nal

i on engi ne, Yy "consi sting
of a frane; a metalllc air filter elenent fitted into
the frame wherein the nmetallic air filter elenent is

Pre @Qﬁ){ ftrh@m fdd&%nHﬁ‘é "f’r{ lthep sﬁglﬂgefs e{mlcnel? e g%‘nﬁenhoge% a lateral

he passage of air eet having
dirdéfigiul ations in a single direction, thereby |ncrea3|ng
the surface area of the fine netallic sheet for
capture of particles of dirt, dust, carbon 25 and oi
found in the surrounding air taken into the air filter

Altepseiioap| Ythehr @H@latlone mi the RAXet! f m@aMRISdil GledXiehidt is in a
i nternal conbustion engine. 5 Preferably the

longitadivbiatirspaen.i n the fine metallic sheet is in a lateral
di rection.

Preferably, the criss cross pattern of the fine wires are woven in a Dutch weave

pattern.

Alternatively, the criss cross pattern of the fine wires are woven a Square Mesh

pattern.

A third object of the invention is to have an air filter assembly for an air box
connected to an internal combustion engine, the air filter assembly consisting of a
frame; a metallic air filter element fitted into the frame wherein the metallic air filter
element is made from fine metallic sheet with microscopic holes for the passage of
air, the sheet having many undulations in a single direction, thereby increasing the
surface area of the fine metallic sheet for capture of particles of dirt, dust, carbon
and oil found in the surrounding air taken into the air filter assembly through the air

box for combustion by the internal combustion engine.
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Al'ternatively, the undulations in the fine netallic

sheet is in a longitudinal direction. 5

Advant ageously, the air filter assenbly consisting of

a frame, a netallic air filter element and a second

filter elenment are individua#ly renovabl e and

repl aceabl e. BRI EF DESCRI PTTON OF THE DRAW NGS 10

Furt her features and advantages of the invention wll

now be described, by way of exanple only, and with
Prefegati &hecandations iacberfnenyRatglicishestniss, in ¢ laiprat Hirection.

Figure 1 is a cross section view of the filter

assenbly using filter elenent of the 15 prior art.

Figure 2 is an enl arged perspective view of the filter
A'teé'Tag?‘@Yrt dhe t vadylations™ aint  theglipe metallic gsheebsis siBc @i orengitudinal
. view of the preferred enbodi nent of an air filter
diregialonh y 20 according to the present invention, as

installed in an air box of a notor vehicle. Figure 4

Is a enlarged side view of the sane enbodi nent of the

t he i nvention, 25

. f | | f H . » -
AdBiganausly” 168 SE e aftarml VeeBREGI et s diATeoB oRelals, o fter
the air f] Ly of f. i dhels

cleriing G &'segbid iRl BRIREE, e b0l FeERERe Ao pORble

air filter assenbly of the present 5 invention.
Figure 7A and 7B are two graphs show ng the

BRIEFHERCHIBAbN OF rREBIARTNGEOer by

Further features and advantages of the invention will now be described, by way of example

only, and with reference to the accompanying drawings, in which:

Figure 1 is a cross section view of the filter assembly using filter element of the

prior art.

Figure 2 is an enlarged perspective view of the filter element of the prior art

Figure 3 is a cross section view of the preferred embodiment of an air filter assembly

according to the present invention, as installed in an air box of a motor vehicle.

Figure 4 isa enlarged side view of the same embodiment of the air filter assembly of

the present invention.
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the nmetallic filter element of this invention over a
stock filter. 10 DESCRI PTI ON OF PREFERRED EMBODI MENT
The foll ow ng description of the preferred enbodi nent
is merely exenplary in nature and is in no way
intended to limt the invention or its application or
uses. 15 Figure 1 shows a typical arrangenent of an
air filter assenbly 10 (prior art) as installed in
the_engine conpartnment of a nmotor vehicle (not shomn%
FiguReS igia peispedive quiswieh|the sgmejesnbegimané of \the Haindiltarasgembly  of the
box 20 which has one or nore air inlets 21 for intake
pregant {iventionr om t he surrounding. The air box al so has air
ducts 22 which leads to the throttle chanber and
eventually to the internal combustion engine (not

air _from20 the surroundin s sucked into
FiORed 15 "BRhviots of Hi< e CBOTIENT A1 dics 3B 01T ARgeraay  piahe present
kr goes through the air filter elenment 12 of the air
invertion-or assenbly 10, particles of dust, dirt, carbon
and oil are trapped within the air fllter el ement 12,
and thus prevented from passing through and goi ng

Flgdrgtﬁ\ tg}% l7§t§ enfavo %Fpgséhbv\gla,g etﬁgllr%?ﬁrq %r%ent in ﬁ%lg a%d p%wer by

an enlarge er spe ve vie er e
t | t |Iter el ement
te il ﬁﬂéfsé"ﬁi:eg“r of 1iE R RrpBTEe! dftock et i bor ne
particles as the air is sucked through the filter
el ement 12. Over tine, the filter element 12 will be
DESCROFRIN Wb hpREEERREDSEMBODIMEGE and dust particl es,
~ affecting 1ts performance. 1T the 5 filter element 12
is made of paper, sone dirt can shaken off by tapping
the filter elenment 12 but such attenpts are usually
TheT8llowitiyf ®Ebiptidn athepRefeiréd erBodithtialis iheRMNERFhpIARY inddture and is in
and soot particles, and thereby continue to remain
no wayShtdeddde lifitltheihvettionenits dpplicdtioniofusdsnevi t abl e t hat
the filter elenment 12 has to be discarded after sone
time as it loses its

Figure 1 shows a typical arrangement of an air filter assembly 10 (prior art) as installed
in the engine compartment of a motor vehicle (not shown). The air filter assembly 10
is mounted within an air box 20 which has one or more air inlets 21 for intake of air
from the surrounding. The air box also has air ducts 22 which leads to the throttle
chamber and eventually to the internal combustion engine (not shown). The air from
the surrounding is sucked into the airbox 20 through the air inlets 21, and as the air
goes through the air filter element 12 of the air filter assembly 10, particles of dust,
dirt, carbon and oil are trapped within the air filter element 12, and thus prevented from

passing through and going into the internal combustion engine.
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efficacy in capturing particles of dirt, dust, carbon
and oil and also inpedes air flow 10 into the
i nternal conbustion engine. Figure 3 is a cross
section view of the preferred enbodi ment of an air
filter assenbly according tg the present invention,
as installed in the sane air box of a notor vehicle.
The air filter assenbly 30 consists of a frame 31
~which holds the air filter elenment 32. 15 The air
Figgre, ?@fa’hs%‘@ﬂﬁdy reysRestiyRoYigy Of awfiteni elemard 8hjhe Biigr apfpyt can be
20 whi ch has one nore air inlets 21 for .intake of ,
seefithats HHErEeRa, S st FﬁPé”af o ghest Wil P, 3€ i partiles
ucts 2 a 0 the t hanber
as tgeaﬁt'aaﬁwcm oy i B BT s P IMEngRTEh igment 12
shown) . | r t he rroun ucked i.n
e ERESH mithog Bye  fevfies, e Pargﬂ?%t %f?efﬁng 1 petiSifipge. 11 the
filteg:erlergé)rr“?sﬁh Ol to'?%gg'r f' grte &Jgr% oi‘beyt hEpplng the filter

ter asse

elerﬁ‘?r{é ﬂq bﬁgdsu% h J@[’rﬁbsts ra?eogs%% r1—:‘?fgct[vgeasa'tl§e dIFt' %Mguallﬁ bonded to

ment preve rom passing t

oil a%e%ogto 'pgﬂ b@ta(ﬁdt mgre'b?'ifﬁtn'@le toqgﬁggsﬁﬁs% Itﬁ?eleﬁ'egtl"[lg It is
alr

a Si e vi ew of the sane enbodi ment o

inevitablb QF\ataﬁéQiﬁer ¥leRfent N© ha%S}ooé@%%%rdé@\é?t@F s8R tﬁh‘@ AlidRses its

view woul d show the air filter el enent whi ¢

effdé'@)d% %ptﬁhrﬁ‘f paRicRk ¥ LR dasdcdBsareshdi it Qn@rlalso Im%edes air flow
undul ating sheet (in cross section). The surface of

intot e iAtefnal |cbr‘hBust|6hQam§me 32 is therefore uniformy
undul ati ng or wavy. ‘Since the effectiveness of the
air filter elenent depends on the surface area, the
undul ating surface of the air filter elenent would

Figur@Gr kas erdsbesedtitri afiv af €heO brdfdtfedaiembbdimmieat ofednedife fitter assembly
wi thout making the air filter elenent too large. 5

accérdipgte the presemt peestpac tasviestaliegwirof thelsameaate berbafdiamestor vehicle.

of the air filter assenbly of the
The air filter assembly 30 consists of a frame 31 which holds the air filter element 32.

The air filter assembly 30 is mounted within the same air box 20 which has one or
more air inlets 21 for intake of air from the surrounding. The air box 20 also has air
ducts 22 which leads to the throttle chamber and eventually to the internal combustion
engine (not shown). The air from the surrounding is sucked into the air box 20
through the air inlets 21, and as the air goes through the air filter element 32 of the
air filter assembly 30, particles of dust, dirt, carbon and oil are trapped within the air
filter element 32, and thus prevented from passing through and going into the internal

combustion engine.

Figure 4 is a side view of the same embodiment of the air filter assembly of the
present invention. The side view would show the air filter element 32 which is made

of fine metal wires and formed into an undulating sheet (in cross section). The surface
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present invention. The fine netallic wires cannot be
seen, only the crests 33 of the undul ations, hence
the lined pattern. 10 Figure 6 is a front view of the
same enbodi nent of the air filter assenbly 10 of the
present invention. Again, the fine netallic wires
cannot be seen, only the crests 33 of the
undul ati ons, hence the lined pattern. In the
enbodi ment shown, the air filter assenbly 30 has a _
of fealr, Wishpelement: SRy it othensfore hunifialye updulating &r rwanyx Since the
in which the air filter assenbly 30 is fitted into. )
effegfivengss of i theeair dliere Aamens odepends | o e seifecauprgp. dke undulating
one _ajr boxes are circular in shape. The air filter
surigpepbie 3 Glshelaest wpuld; RErers 31 irfageAE of d aif diter clement
the filter eleqent of the rior art which is either
without making 5 g dlterpigment dee B€al 1i ¢ wires are weaved
into a 20 criss-cross pattern to forma wi re sheet
and the sheet of criss-cross pattern of netallic wires
. made. undul ated. In Fig. 5 and Figq. 6 fi
il S poreprate cYRms! e BB mbodiment o dfe Ardfier assemply of he
pre§erﬁ?inVqu}$lnat TR Sin heeﬁaﬁr? m%slclza%ﬁgt Bgt éeeernnOnI)-/r ﬂﬁe”ré&? 33 of the
CroSs pattern OF "THe TiMme wites are woven’ in: tfe
uncBREGR! hehd Bid fifbd Baftty. Dutch weaver or © Square Mesh
. € Criss cross pattern can al so be any weaved
pattern. 25 9 The air filter assenbly 30 of the
invention is installed inside the housing of the air
Figlt8%6 s fRnY QftivFbe thel BEmaienbbliniedf ASHENAL HitePBsdenbly 10 of the

adapted to accommpdate the size and packagi ng

predeRBiMVERIBRN Ao, thE &FinRGRGAING witdB! &dhnbS bETIEBhEShIPYhe crests 33 of
suitable nmeans in the engine conpartnent of a notor

the \(RBUIElichs, PeM¥Eethet ledepatiene | s switched on, the engine

woul d take in air fromthe surrounding for
In the embodiment shown, the air filter assembly 30 has a shape, complementary to
the shape of the air box in which the air filter assembly 30 is fitted into. The air filter

assembly 30 can also be circular as some air boxes are circular in shape.

The air filter element 32 consists of fine metallic wires, unlike the filter element of the
prior art which is either paper or sponge. The fine metallic wires are weaved into a
criss-cross pattern to form a wire sheet and the sheet of criss-cross pattern of metallic
wires made undulated. In Fig. 5 and Fig. 6, the fine metallic wires cannot be seen,
only the crests 33 of the undulations, hence the lined pattern. The criss cross
pattern of the fine wires are woven in the pattern referred to as “ Dutch weave “ or

* Square Mesh “. The criss cross pattern can also be any weaved pattern.
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conmbustion. The air fromthe surroundi ng woul d pass
through the air filter assenbly 30. In the process,
the particles of dirt, dust, unburnt carbon and oi
found in the surrounding air would be sucked in
through the air inlet 21. Thg air will flow 10 through
the air filter assenbly 30. e to the undul ati ng
surface of the fine wire netallic filter 32, nore
dust gartlcles and unburnt carbon particles mould

The Alidier as5eTh¥ 3G At &b GRRMIRY 1S Metallps dnsitier e, hasingr & the air box
1 th ilte I t 32

of o VENElgged ;A T 5SBRDGA S pe EPB b CsRBMEGE: b size and

roerd bt b b el Wy 24 s nESI R e 1

eno theaar ?{1 Sorvﬁdtheflne wre netallic filter

97F RAURET SN Ph 0% ﬁd\?/ater to renmove the dirt and
dust particles which have been conbined with the oi
and carbon particles After washing the netallic air

Whgﬁ ! I|f1ee énﬁllngﬁﬁngWI %lf]ethgl énrg; 4 l (N%[Jldatscl & HPL]%( fgagn the Slgroundlng for

i C al ilter erren

corﬁéﬁsﬁd’}?t'ﬂ{el &0 fr‘oﬁt .othte Qﬁrr@-{grfdllr%o)évoap he s gfllugﬂ"\en g‘z@}er assembly

nce t metal lic air ter lsma
30. nﬁt Fhe ploB&ssBthalphtfeledi bf fdujttd’?.irst @nﬁ&ﬁf‘&arbgﬁz &@%lpefdéﬁgdm the

time and again wthout replacement. This woul d mean

surtoldify | &ir NQoulieede f Qlickad rl@lﬂ'\r@&ﬁfmﬂé af ihle ZmEtﬁH A€ will flow
air filter elenent 32, unless it is damaged during

throuie thé @aNiillee asieMBRE3D. DUk awi the, undbIefigy barfdte oharsifitdWirdmetallic
repl acenent of the second filter elenment, unless the

fitecd2,al piode Bast badtle uddd/uneadl birben piammed«odwr ibBGadght by the
the cleaning process. This would also apply to the

inteflécking. fildherefwires. t ftee BbnE @il rthe frnéthiie =S Sikeribiam& 32 would
consisting of the franme, the netallic air filter

be elbgyeniitB?2 divhcintl hdusi Particles ocwintinddt avithc @il el carbon. . particles. The
i ndividually renmoved and any one conponent can al so be

air filtedi assembly| B0riegldiog dhe metaliecaisfiter \32 EargbedakeA cahadf ke air box
are two graphs showi ng the inprovenent in torque and

20 padvthre Fige wire metallic filter 32 washed with soap and water to remove the dirt

and dust particles which have been combined with the oil and carbon particles. After

washing the metallic air filter element 32, the air filter assembly 30 including the

metallic air filter element 32 can be re-installed into the air box 20 for use again.

Since the metallic air filter element 32 is made of metal, the metallic air filter element
32 can be used time and again without replacement. This would mean there is no
need for a replacement of the metallic air filter element 32, unless it is damaged
during the cleaning process. Likewise, there is no need for a replacement of the
second filter element, unless the catalyst has been fully used up or damaged during
the cleaning process. This would also apply tothe frame. Therefore the entire air

filter assembly 30 consisting of the frame, the metallic air fiter element 32 and the
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5 the netallic air filter elenment 32 of this invention
over a stock filter. The subject invention has been
tested on a notor vehicle by an i ndependent testing
authority and the performance arising fromuse of the
subj ect invention and a stock,in the sane vehicle
filter conpared. A marked inprovenent in torque and
power can be observed fromuse of the nmetallic air
filter element 32 of the subject invention. 10 Since
Seq0ﬂ@ flﬁf—‘rr qanowg AnNAAHHY ¢ FRNaYEH e3d oPMEAND cEURRANSPH AN also be
W res, is possible for the netallic air
'"d?’idF?'Qr ree?laé%n'f Ng9e$%8Ybe made from a sheet of netal
with fine mcroscopic holes of approximately simlar
~wdth as the height and wwdth of the holes forned
Figyet i ednd HE fien Q/vigfaé’és ofoping thevigtrevsmeniin | tague and power by
netal | i ¢ sheet Ccrosco 15 hol es wo )
the rr}??q"m's/fc"gqn Baart Desit gy, F\‘ﬁ”&ﬂ@hmﬁ"ﬁdaéP hglteéa The subject
trag aEart cles of arb n_.and

inveryiah s (bgEn s%tsm'\yagaowaﬂe@fﬂsobx 20! ipfidbenday B buthority and
t ti f th d fi

the (rerdoRthafcearTog TR uRt sﬂ? i ﬁ&%%ts%?%ﬂme L PESROET the same

vehpci?er Ht&r gosfﬁapaA%é er/(l% Pﬁ l'anEOV i}twstgrqgg annglo%vSF gany be ?bserved

e a Ca a renov
I t f
o 65 B P g 4 L glnnt e

air box. The second filter element can be installed

Sln%ﬁftl%rg tfﬁ%«sc al IhI l‘l:l aﬂJIes fdr%ggrbegggéﬁiﬁe fﬁmg Wires? |tI ff P%ssmle for
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ic air f| ter elenent 3 e an

mmﬁﬂ@&ﬁé TBRE & afdtéximBERNEAS RRNE J2efR RSGRT AR didtH lof the holes

shoul d be apparent, however, that various

formiBd béthveah 1tRE Sine Wiras ro?"iﬂ@'ﬁ}éhﬁ’on Sl#b%ﬁé ththIRN Sheet with microscopic- -
alterations and adaptations to those
holes would similarly allow air to flow through and at the same time, trap particles of

dirt, dust, carbon and oil.

The filter assembly 30 can also include a second filter element consisting of the second
filter made of chemically treated substance to remove carbon particles. Alternatively,
the second filter element can be a catalyst to further remove finer dust particles,
thereby increasing the level of capture of particles of dirt and dust in the air taken
into the air box. The second filter element can be installed before the metallic air
filter element 32 or after the metallic air filter element 32. Alternatively, the second filter

element can be incorporated into the metallic air filter element 32.
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enbodi nents may occur to persons skilled in the art

with the attai nnent of sonme or all of the advantages

of the present invention. Accordingly, it should be

clearly understood that the 5 present invention is not
intended to be limted by thg particular features and
structures hereinbefore descri bed and depicted in the
acconpanying drawings. It is therefore intended to

ver all_ such nodifications, alterations
Wh&earbtemhoew?nm H‘Sd’ﬂveﬂwh*ﬁ"er@e\" Agsrripae '?@BHQ be@ﬁaar ent, however,

resent invention a
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the %gve%léellstieg g{r}ewéesaen mverftllop o écgfdgnﬁ%ﬁ s‘ﬁ?ﬁﬁ "I¥I ud a%ood] that the
pre%e ¢ n?v hﬁcap?s gteﬂh n8£ "’[lo b%pl|| g )étthe u%&]ﬁgr {‘eaguré d%ﬁd structures

eanlng
herélnééf eno%%tgrgdeg %H*c&ﬁb@ﬁea?&%%#éﬁ% gf@rﬁﬁ@ﬁgslt ?sf thsrefore intended

to cb&b?taﬂlslugﬁ moBificong, rélt@*dﬁ@hs @ag%atfo Rodt %E?inrﬁlgd from the scope

conbusti on engi ne connecte e or
and%lpﬁlm)f fRE ptdded |rﬁ\i'éﬁf|<9{ é(s &rf‘ nkd b?tf@ﬁpk)gnd&-cla%gs.-rhe arr
[ter assenbly, netallic air er elenment and
second filter elenent can be nmanufactured at a | ow
cost and is thus cost effective. Finally, the inproved
AD\MNT/(GE@BS EFFECTBIOF TRRMBENTIONT a netal lic air
ter el ement offers inprovenment in torque and
povver. 25 12 CLAIM5S 1. An air filter assenmbly for an
An airi fifienassemibly bhaving aan ain filtert elemaht ob izttt icould ebgi used indefinitely
the air filter assenbly consisting of:
since the metallic air filter element can be used time and again by washing the air

filter element. This would mean there is no need for a replacement, unless it is
damaged during the cleaning process. The improved air filter assembly would thus
reduce the costs of maintenance of said internal combustion engine, be it installed in
an original air box for an internal combustion engine connected to a vehicle or in a

plant or in a factory or in a building.

The air filter assembly, metallic air filter element and second fiter element can be

manufactured at a low cost and is thus cost effective.

Finally, the improved air filter assembly consisting of a metallic air filter element offers

improvement in torque and power.



10

15

20

25

5 aframe; a netallic air filter elenent fitted into
the frame characterized in that the netallic air
filter elenent is made fromfine netallic wires woven
into a criss cross pattern and forned into a sheet of
many undul ations in a 10 silgle di rection, thereby
i ncreasing the surface area the fine netallic wire
sheet for capture of particles of dirt, dust, carbon
and oil found in the surrounding air taken into the
CLAIMS filter assenbly through the air box for conbustion
by the internal conbustion engine. 15 2. An air
filter assenbly for an air box connected to an

|nternal conbustion engine as claimed in Claim1, the
éf"r afri fiteg rassemhly| {Pr c ASMEINEINGIr §PX a [ BB ribtemnal tGembustion "engine,

second f| Iter elenment made of chemcally
thetar' ﬂ%éasieﬂgg)f SARssting 9fanpve carbon particles. 20 3.
An ajr filter assenbly for an air box connected to an

i ntfelAQF: conbustlon engine as claimed in daimi, the
of,_ a second filter

air filter a 0

el mka‘ll %r 8'8%’8 ?%‘i tﬂg‘as B%at al yst to
further reane dust particles. 4. Anetallic air
filter element for an air filter assenbly as clai ned

chaHl:é%z%'dn?nlthagﬁhWéthh@ E hfﬂte’?'éﬁ&h@qt |5rrﬁg{ié Oﬁ]oan { ne metilgc wires

ations 1 n ateral direc
| for | t
wovgg g@) nbrqs)t?ﬁgés Fqsgl é?e gr@ngq%t\j\)hgrsef%@t z3#‘“:)mfahy L{aﬁulatlons in a
singﬁw Hﬁ&?hbﬁntrféﬁebgnﬂ&le%lhgriﬁe sUrfé&e arPeEt tHeSfid nfdtallic wire sheet for
ongi tudi nal direction 6. fine metallic wre sheet

caplufy dof Narifids bof |direrduss semdny aﬁ§ &l furBd ih th&s@rdlnding  air taken
wherein the criss cross pattern of the fine wires I's a

into DiHeC Rir\Migare aBsEnly Nthroligh Athel B BBX alibl GoMiblgtiohh 8¢t théT internal
the air filter assenbly as clained in Claiml

combustion engine.

2. An air filter assembly for an air box connected to an internal combustion engine
as claimed in Claim 1, the air filter assembly consisting of a second filter element, the
second filter element made of chemically treated substance to remove carbon

particles.

3. An air filter assembly for an air box connected to an internal combustion engine
as claimed in Claim 1, the air filter assembly consisting of a second filter element, the

second filter made of catalyst to further remove dust particles.

4. A metallic air filter element for an air filter assembly as claimed in Claim 1

wherein the single direction of undulations in the sheet is in a lateral direction.
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wherein the criss cross pattern of the fine wires is a
Square Mesh pattern. 10 8. Afine netallic wire sheet
for the air filter assenbly as clained in Claiml
wherein the criss cross pattern of the fine wires is
any criss cross pattern. 9. air filter assenbly for
an air box connected to an internal conbustion engine_
as claimed in Caim1 wherein the air filter assenbly
consisting of the frame and 15 the netallic air

5 A tBetalir e rifitet Alerpentr oo RERIR flieh assemblyr 3@0)@'35?1‘%15 in Claim 1
washed and c| eaned_of the particles of dirt,

whegelp fbey sifigle girection Pt rindalptionsedn the sherli st Ba2 | r‘P"gttH‘@"a' direction.
metallic air filter elenent after some tinme of use,
and after cleaning, the air filter assenbly re- fitted
ihto the box for furt An air fi

6. a@ﬁ%w?;afsrw'a% hetodR ABF Al AGSERDY s tiiped | ' Ciaim 1

Qnb f
whef @ OHRE SO0 SO By | SXindifhe {wirdsch & TRRdL Weal Bl 09

second filter element, 14 characterized in that both
metallic air filter elenent and second filter are

fA} HeeqFétQI i€ wi eﬁesﬁx%e?m?or tﬂhee EFPtfﬂéheg%é%tﬁ)(fQ tc?arimed in Claim 1

ne net al

wheBiff T €S CRRY &oé%giaﬁérnf Okt tﬁ@?n@eﬁﬁe@gg é)f gﬁhare Mdif SiRf.

aving nany undulations in a I'rection,
t hereby increasing the surface area of t he flne
metallic sheet for 5 capture of particles of dirt,

8. Wite WABROTWRNsRidt UM idk 1S SHEBINUNGIAhEd in Claim 1
taken into the air filter assenbly through the air

wheRX ther chRresstpaREmbYoftite fih@tvitfelalk arfyOsHRY SdrbaNpSitgh.ne
and the second filter elenent chemcally treated to

renove carbon and oil.
9. An air filter assembly for an air box connected to an internal combustion engine..
as claimed in Claim 1 wherein the air filter assembly consisting of the frame and
the metallic air filter element can be removed from the air box and washed and
cleaned of the particles of dirt, dust, carbon and oil which have been accumuiated in
the metallic air filter element after some time of use, and after cleaning, the air filter

assembly re-fitted into the air box for further use.

10. An air filter assembly for an air box connected to an intemal combustion engine,

the air filter assembly consisting of:-

a frame;
a metallic air filter element; and

a second filter element,
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10 11. A netallic air filter element for an air filter
assenbly as clained in Caim1l0 wherein the single
direction of undulations in the sheet is in a |lateral
direction. _12. Anetallic air filter elenent for an
air filter-assenbly as claingd in Claim10 wherein
the single direction of undulations in the sheet is in
a longitudinal direction. 15 13. An air filter
assenbly as clainmed in Claim2 consisting of a fra
chaaa%e't'%ﬁdy in; thaty bothimetallic @irefiiant elamenta age cwrend |ﬂ!t¢re|are fitted into
ment wherein the frame, the netallic air filt
theefré'ﬁﬁntth%na‘eﬁ%’ s diier relempent é’l‘aﬂ‘?enfmﬁ'ref'f‘?]dmﬂaﬂ'ﬁalsh?et with
reanabIe and replaceable. 20 14. An air filter
MICCACSCORISY {olss dPhaitlife #2P509€) ofi A1 fhechre dtaving B‘P“Bé L{'“P'e‘!ﬁ%p“s in a

and a s cond fi

. tallic r filter el enen

singly Qe BPBbY PiESHParbS BHEcRoRER) PL 166 T me&"'c sheet for
capﬁllg?erﬁa T%ansdé%e@EQdﬁréént %g\d onqunt a}rehlegg}rgdn |ng a}[r taken
into the air filter assembly through the air box for combustion by the internal

combustion engine and the second filter element chemically treated to remove carbon

and oil.

11. A metallic air filter element for an air filter assembly as claimed in Claim 10

wherein the single direction of undulations in the sheet is in a lateral direction.

12. A metallic air filter element for an air filter assembly as claimed in Claim 10

wherein the single direction of undulations in the sheet is in a longitudinal direction.

13. An air filter assembly as claimed in Claim 2 consisting of a frame, a metallic air
fiter element and a second filter element wherein the frame, the metallic air filter

element and the second filter element are individually removable and replaceable.

14. An air filter assembly as claimed in Claim 10 consisting of a frame, a metallic
air filter element and a second filter element wherein the frame, the metallic air filter

element and the second filter element are individually removable and replaceable.



