WD 03/076791 PCT/1B02/ 03574 1 Description KNOCKED-DOM AR FILTER FOR

| NTERNAL COVBUSTION ENG NE 5 Field of The Invention This invention rel ates
to an ai rwbidstoes79f or an autonotive engine. 10 Background poft/iBbxzossment i on
Vehicles play an inportant role in econony especially as the neans of
transportation for goods and personnel. O {them trucks and buses are of
the nost inportance in connection with 15 this invention. These vehicles
adopt internal combustion engine forDQQS%Qﬁ&BQn The choice of autonotive
vehicles as a transportation neans entalls a specified strategy in order
to mnimze the operational and maintenance cost. 20 Industries such as

m ni ng, plantation, and&NPEKEZPPWN ARGILTER el INERANAD ICOBBBITION BYENE | n whi ch
this invention is applied. The nost frequently used vehicles in the those
fields are dunp trucks, excavators, forklifts and multipl e-wheel ed trucks.
There arg stidjlo1yy 19t 9f ipdustrigdl machines and 25 electrical generators
that use internal conbustion engine for their operation. One of the

i nternal conbustion engine conponents that needs mai ntenance and peri odic
repl acenent is airrtid tekentfhbs ralacéili@radmust belperi Dot cat laudetnotive
replaced in order to make 30 the fresh air needed for the efficient
combust i on i IF¥He* '‘engi ne keep existing there. The use of this knocked-down
air filter in an internal conbustion engine will save a | ot of noney

because jid s Eg;gk%éyﬂdﬁ thatmshay A Re periodically replaced for an
efficient 3 ustl i € engli ne. WD 03/076791 PCT/1B02/ 03574 2

Vehicles play an important role in economy especially as

the means of transportation for goods and personnel. Of them,
trucks and buses are of the most importance in connection with

15 this invention. These vehicles adopt internal combustion
engine for operation.

The choice of automotive vehicles as a transportation
means entails a specified strategy in order to minimize the
operational and maintenance cost.

20 Industries such as mining, plantation, and forestry are
other examples of fields in which this invention is applied.
The most frequently used vehicles in the those fields are dump
trucks, excavators, forklifts and multiple-wheeled trucks.

There are still a lot of industrial machines and

25 electrical generators that use internal combustion engine for
their operation.

One of the internal combustion engine components that
needs maintenance and periodic replacement is air filter. This
air filter must be periodically be replaced in order to make

30 the fresh air needed for the efficient combustion in the
engine keep existing there.

The use of this knocked-down air filter in an internal
combustion engine will save a lot of money because its part
only that should be periodically replaced for an efficient

35 combustion in the engine.



Brief Description of The Invention Object of this invention is an air
filter which can be 5 knocked-down for the reduction of maintenance and
repl acenewo 03oo®b1 i n an i nternal conbustion engine. Air fiPcraBoaf3sour rent
use (Figure 1) generally conprises |ower housing plate (1) portion,
filtering medium (7), perforated plates ($), and inner nesh (6) assenbled
as a unit 10 by | ower rubber (5) and upper rubber (8) acting, too, as a

bi nder. For this kind of air filter, all of its conponents should be

repl aced when we replace the air fllter The preferred enbodi nent of this
i nvention (F's- & Pescrgmidione 93 Theudnveagdiony (1) as a base, perforated
plate (3) 15 hooked to a holding ring (2) at the | ower part thereof and
bound to an upper reinforci .at the up per e h
perforated plate (P&t & sre]igfh\é%? citY Jrﬁea?f% fBr f’ﬁ'l&eﬁl v n be
construcﬁionkmn@k&@.akmetibm1ngeneadectmon & f Inaernthenmiay (1Y) nmphdm@n&pper
part of the %;rtfHk}%_ ;19 20 qeke fhe ai, %h'ﬁﬁr nore conpact in

const ructi on, prOV|§Ed on its |nter parts a reinforcing pile
(4) whose upper é@#ﬁ ﬁhitGGUQé evrrastupper (Yeywfork rapnaings W TOMesHdEes

lower part igheundHRsibe Igweﬁerel forlgwiglcshng ﬁﬁﬂtefiﬂgernné&aﬁedlumﬁ)
is generally folded |ongitudin mhl|§ i nner

ly 2
engaged wi t h RS I RhE! %aﬁd GBB F‘gPEBb@?S}(‘8 °) ﬁ%s?l?ﬁrf?clgeﬁsr c?nulrh]tto a
single uoit Q&-I&weflfmbbeﬂg Bedaudl@bpeanduﬂhfanEw m@@hnéﬁ)tmbthabha

Louer  rubber, (o) and,the, ypper. bher (8) forma cylinder il choaee

separ at ed |né) fal | hi'sair ter
unit formed @bdﬂﬁﬁfbdtnﬁphﬁyaﬁumh@nQﬂ%lﬁmdaﬂﬁethﬁnﬁeﬁ #édlief6) that shoul d

only be replaced, #pt ekéf@eféé einboabﬁeatr i |ttkﬁr Qe {3RUGER hre 2)
pur pose, | ower hou5|ng (1), perforated ate , reinforcing. pi

upper rei nf or€I"RY iS5y 2 §5M§6TPPHﬁlﬂﬁléﬁ?céﬁ %eb%%%neQF?%ﬁrﬁqﬁ9|9%ﬁﬁ?|
the filteri nhdMOB/OF649hcPETAEBR2HA3524 at the lower part thereof and

bound to an upper reinforcing ring (10) at the upper part
thereof. The perforated plate (3) acts as a reinforcing means
for the air filter construction and as a retaining means for
filter housing (9) on the upper part of the air filter. To
20 make the air filter more compact in construction, there is
provided on its internal parts a reinforcing pile (4) whose
upper part is bound to the upper reinforcing rings (10) and
lower part is bound to the lower reinforcing ring (2).
Filtering medium (7) is generally folded longitudinally
25 upward whilst inner mesh. (6) is engaged with lower rubber (5)
and upper rubber (8). The unification into a single unit of
the filtering medium (7) and the inner mesh (6) with the lower
rubber (5) and the upper rubber- (8) form a cylinder which can
be separated individually from this air filter (Figure 3). It
30 is the single unit formed by the filtering medium (7) and the
inner mesh (6) that should only be replaced, not all parts of
the air filter.
For arrangement purpose, lower housing (1), perforated
plate (3), reinforcing pile (4), upper reinforcing ring

35 portion which can be opened for the insertion of the filtering



3 nmedium (7), and upper housing plate, are unified with manually opened
and cl osed | ocker (11). To avoid | eakage, a seal (12) can be provided on
this air Wols®re7engi ne when the air filter 1is attached omcrhBoxmsbusti on
engi ne. Because the part that 5 should be replaced is nerely the filtering
medi um (7) which has been integrally boungl with the inner nesh (6) by the
| ower rubber (5) and the upper rubber (8), the use of this invention wll

save a | ot of gy (710 ﬁﬁ&ﬂipﬁ&s(}{dxﬂiﬂrﬁnp%tghea%%Pﬁlé;agwten %a‘n%aa_dy
traversed cross- sectlon of the _half of h air filter currently used

Figure 2 is &PERgfersdd cdiosss dactiedn &fl thdoharP ik Lereaors Br &rérr éd-2)
enbodi ment ofcatnh®eapt-ofiibkar opr erept hyri mm1eobngﬁu@umeer3 dife & il darsad
cross-section of_.the. ha f of _the filter ure 4 | tra er e
cross-secti o oﬁtﬁécql f© oft?%e O%?%%%& ﬁE %vente Khog eghﬁo e
filter i detshohéd 20 wondidgddnis Figueky Sth% fhéteraver Eledlumosisﬂsedm@n
of the half ﬁafas é@hegnkggkiaﬁ!gyn@%d Vﬁtqwt%e ih$ie@ hEaKer et QRS 13/t on

of the half o resent i nvent ed knock ed-domm air filter wth varied
| ocking 25 rﬁb@@leruéghgaﬁéo‘k SyRAE MEREY £§) k%E?lb??o‘?}f dfh Fhd RGO N
The subj ect @fiitihissivienwentdronfi snoayai r filter which can 30 be
knocked-down in order to reduce mai ntenance and replacenent costs in an

i nternal conmbustion engine. Air filter of current use (Figure 1) generally
conprisel® | @uer fhowsiord ppliate ofl TheoMreenndgf il tering medium (7) which can
be upwardly fol ded, perforated plates (3), and inner nesh 35 (6) formed as

a cylinder and bound into an individual unit by WO 03/076791 PCT/|B02/ 03574
4 Figure 1 is a traversed cross-section of the half of the

air filter currently used.
Figure 2 is a traversed cross-section of the half of the
15 preferred embodiment of the air filter presently invented.
Figure 3 is a traversed cross-section of the half of the
filter medium.
Figure 4 is a traversed cross-section of the half of the
presently-invented knocked-down air filter in detached
20 condition.
Figure 5 is the traversed cross-section of the half of
varied locking model.
Figure 6 is a traversed cross-section of the half of the
presently-invented knocked-down air filter with varied locking

25 model using hook system.

Detailed Degscription of The Invention

The subject of this invention is an air filter which can

30 be knocked-down in order to reduce maintenance and replacement
costs in an internal combustion engine.

Air filter of current use (Figure 1) generally comprises

lower housing plate (1) portion, filtering medium (7) which

can be upwardly folded, perforated plates (3), and inner mesh

35 (6) formed as a cylinder and bound into an individual unit by



the | ower rubber (5) and upper rubber (8) which acts too as a binder. Wth
such a configuration, it is nmerely the filtering nmediumitself that should
be repl acwo,0300479t he whol e parts of the air filter. 5 ParCTaBozssai r
filter that should be replaced is actually the filtering mediumonly. This
medi um when cl ogged, causes the fresh aig unable to enter the conmbustion
chanber of an internal conbustion engine. Based on this consideration, it

i s devel oped taR eeRRATHELLEY kBoCckad- dQﬁ@rai}ubﬁaéft% ) Wl &n ol iItSo as a

fllterlngrre 7) _.and in that should b i adi cal |
oot scen” Momsritee) it el TR GO AL IaE. o C ok TSy e e

the fil ter| mgdiedi Umsies fnaihatraished1Bybenneplaesd, (6t Wivehvlisle defigwed by
upwar dl y ext %Iill%l r;qu q__.rlg_l tl{dl nal folds. 15 The preferred enbodi nent of this
invention (Figure2) “conprises a | ower housing (V\é as a base, perforated
plate (3) hooked Rertacobdi agrrihgqR)-hat shouléwer paplaand bowwd uad lan

upper reinf Ort(l\'fen@1rl't@9:1(r£50)mé§1dn¥ SrHRPETHIGY tmed:)errﬂc oralsf cIRIRfR ( Dauses

function as a_reinforcing nmean or the air filter 20 constructlon and as a
retaining means ffd%effm%r Haag’ﬂﬁgteg)ent@ﬁ tHEE uppBPUpar P of RERRE PT an
filter. To make drielaidorfdudteion raared neonpact i n constructl on, there is

provided on its interpal rts a rei.nfo C|n ( ose rt. 1s
bound to the uppeanrern orclgl%ngS rcloﬁssdffﬁ and ower é@v O%e 2%9 Coongbmlc
the | owell r eikmfoarkeichgiawmp {R) £1 R ¢t evhege nedivmi £ 3) filﬁt@en@galrﬂqdlﬁm ded

| ongi t udi nal |y, 4 eg%@w ggh' %&%'m JBRN o B bér?@&@@QﬂlW L1 oves VMQQ%I

(5 and upper e unlflcatlon into a single unit of th
filtering mediagh () mwzn%ed mferd MY OF M tHa IsheSEhaRsh &t (@)e

and the UDperfﬂtt@bcqrngi Bhe & 00N ascyﬁalrﬁt%rm@a Chy cannebe rggpar atpdwhich is
byt he- 11 erASig HREHTm (A=Y (R ST iG JRESH 5 PHat S0l d only be
repl aced,5 not all Tartsrefertdé amboﬁnineﬁt of this invention (Figure 2)
comprises a lower housing (1) as a base, perforated plate (3)
hooked to a holding ring (2) at its lower part and bound to an
upper reinforcing ring (10) at its upper part. Perforated
plate (3) function as a reinforcing means for the air filter
20 construction and as a retaining means for filter housing (9)
on the upper part of the air filter. To make the air filter
more compact in construction, there 1is provided on its
internal parts a reinforcing pile (4) whose upper part is
bound to the upper reinforcing rings (10) and lower part 1is
25 bound to the lower reinforcing ring (2).
Filtering medium (7) is generally folded longitudinally
upward whilst inner mesh (6) is engaged with lower rubber (5)
and upper rubber (8). The unification into a single unit of
the filtering medium (7) and the inner mesh (6) with the lower
30 rubber (5) and the upper rubber (8) form a cylinder which can
be separated individually from this air filter (Figure 3). It
is the single unit formed by the filtering medium (7) and the
inner mesh (6) that should only be replaced, not all parts of
the air filter.

35 In arranging the air filter, lower housing (1),



35 In arranging the air filter, lower housing (1), WO 03/076791
PCT/ 1 B02/ 03574 5 perforated plate (3), reinforcing pile (4), upper

r ei nf or ciwgQ 03n0741g1 porti on whi ch can be opened for the insectiiBoe/ss74 he
filtering medium (7), and upper housing plate, are unified wth manually
opened and cl osed | ocker (11) . To avoid I akage, 5 a seal (12) is provided
on this air filter engine when the air ter is attached on the

conbust i on eg;@um ra@%%algistfeh%gar Eeahearébﬂe?;lglpg (Op] aggl i S-JBRIRI N 4 rtgﬁ

filtering nedi een integr al %boun with the inner
(6) by the | W9 rm@or( sYhaRE R Jﬁﬁoe@p?% efoT13N®) Nt ice 6f tHiss

:cn?/entl on w Iﬂn&@%&@ |t d afm NNy . aB@rktLﬁop@rdtmﬁispll’rﬁﬁeplé&e! nyest deFlajll’ed
ilter : air an_be knoc own, n be seen. i.n ur

o For' peopi &8 PPRUTAY: RECHPE hq SIEaa R eeal Fohe B ST dhariada
enbodi nent aree sakllowed) asslpzmgvmedrrﬁy tdosnetir f5ldepastginemhde S raJtr of
the invention; (l(g%)ef qh %]Qg%%hr%dl S G % S G Ry gF%pL%eof the | ocker (11)
: o

Thi s | ocker und on per orate on | ower

housing (1) , or &eamser HsuParr (hat shoedd b@l §@p%écéﬁa#ﬁe@e§t¢1dnethe

parts of the @ﬂtefmlrfgelfneua@head otm&@hbﬁaggb@@ﬂnﬂl@gfalIflkgsur@j 8)ith the
Anot her characteri Stﬁ}?g“ t .can dified is hg arr.an errent of t
i

partial bindi§ot o&%dt%v\ko‘ﬁ%?t@gliaefhéfs pOf It &r "BESure’ e’ et
shows a 10modi fd)ed dreckisrg ofodelisofi nveavtiomewildusiang @l)lcandft heneyper

housing (9) Parq:e K:hlésga fs%rntlrr;}/' S_anpeq{t aa]t Or}l(i‘;ﬁ%rbe id e 25 ad_qrel_aldlé)ér

h
screw. The shape ofooét)he r or Ci prle S0 ‘subj ect to fication,
in which it (rematbe:ae[s ke dpiocked I@@Mffbraitaédh}ﬂ Fegn (;taln Mdgurepldaced by

reinforcing spiralgor Ridfe 'émque@slm (Be £aAN bR R dediar Nati o tde
filtering nmedium Wen provided, 30 it can be separately nmade or re Iaced

by spiral or 9 @reionad RINRIITIHYs2 ¥ hatt %%V‘?rﬁlaaﬁ F‘PEEI A§ rEGYURTEPE

al so be |5 depart from the spirit of the invention.

One of these modifications is the shape of the locker
(11) . This locker (11) should be bound on perforated plate
(3), on lower housing (1), or on upper housing (9). It can
also be clamped on one parts of the air filter instead of
20 being bound on it (Figure 5). Another characteristic that can
be modified is the arrangement of the partial binding of the
knocked down parts of the air filter. Figure 6 shows a
modified locking model of the lower housing (1) and the upper
housing (9). The hook used for this modification can be a

25 thread of a screw.
The shape of the reinforcing pile is also subject to
modification, in which it can be as a spiral. Perforated plate
can be replaced by reinforcing spiral or pile. Inner mesh (6)
can be provided or not on the filtering medium. When provided,
30 it can be separately made or replaced by spiral or pile.
Longitudinal folds that form a filtering medium can also be
made from polymeric material. A filtering medium medium

without folds is also possible.



made from polyneric material. A filtering nmediumnmedium wthout folds is
al so possible. 35 WO 03/076791 PCT/1B02/03574 6 Cainms 1. Knocked-down
air filtewofoen7d7at er nal conbustion engine characterized IpgTAB@A3ES of a
filtering medium (7) and inner nesh (6) engaged by | ower rubber (5) and
upper rubber (8) acting as a binder so thgt filtering nmedium (7) and inner
mesh (6) engaged integrally; detachable | ower housing (1), perforated
plate (3), X04i&inforcing pile (4) and upper housing (9) which can be
assenbl ed, where parts of a filtering nedium (7) and inner nmesh (6) which
have been engaged can be integrally forned into an air filter when
conbined with | OVMnodlmdBid'cthr( Bir petiosat edrpiaterfd), cogicfserionngiyire
(4), 15 and upper_, ! }%&%r%{) nmeans of |ocker (11). 2. Knocked-down air
filter for internal ustlon erigine defined in claiml in which the

bi ndi ng Bet ween | ower Heotrsi mf (al)E @ nipige madsusi ng )( 9nd sirafefrectash by Ja

20 perforated pl ate:fedle yeRNR 0f BHAOKT) OCKN GBS Soncd: Hj0ckad dpun

air filter for interna nbustion en ef i ned | aim 1 applying a
clip-1ocking systéfi azs?lzn §n stk ddiado 1at|errlffia G (Tt Sehl T EsHb &S on
engi ne defined i Nl aidgaddn iMtedrating ;bi ndi ng between | ower housing (1)

and upper housin 9) i effe ted.b erf.ora neans, of a
t hr ead- | ocki ng sgs'g e?n I}é%'eao%ﬁuﬁilpgf ﬁje ?]6%%?1%%%#%1 see (3,

combust il@n engl ne redefﬁmeﬂnm ¢lidiem(%)wahb appernfionging (eanshich tdwn for m
of a spiral. 6 Knockedsdown i LiLLek of ofe | Ot @4Aal. . GOIDURLE O, €Ngh ey 35

characterized b
inner mesh (6) which have been engaged can be integrally

formed into an air filter when combined with Ilower
housing (1), perforated plate (3), reinforcing pile (4),
15 and upper housing (9) by means of locker (11).

2. Knocked-down air filter for internal combustion engine
defined in claim 1 in which the binding between lower

housing (1) and upper housing (9) is effected by a

20 perforated plate (3) by means of a hook-locking system.

3. Knocked-down air filter for internal combustion engine

defined in claim 1 applying a clip-locking system.

25 4. Knocked-down air filter for internal combustion engine
defined in claim 1 in which the binding between lower
housing (1) and upper housing (9) is effected by a
perforated plate (3) by means of a thread-locking system.

30 5. Knocked-down air filter for internal combustion engine
defined in claim 1 with a reinforcing means in the form

of a spiral.

6. Knocked-down air filter for internal combustion engine

35 characterized by



WO 03/ 076791 PCT/I1B02/ 03574 7 parts of a filtering nedium (7) and inner
mesh (6) equipped with | ower rubber (5) and upper rubber (8) which

functi onswedsmrdonder as well as stabilizer for the filtecrngomsdium (7)
and its consistent shape; 5 detachable |ower hbusing (1), perforated plate
(3), inner nmesh (6) and upper housing (9)7 where parts of a filtering
medium (7), |ower housing (1) perforated plate (3), inner nesh (6) and

upper housing (9) can he-mssembl eh 1 0diran rﬂidldrﬂ | tBr abw nmaaRs- MesH 06

| ocker (11 7. Filterin 7 tituted
upwar dl y e2<t endi ng cfbbli% dglhf T8§‘ﬁ % W]%S?:lﬁg&p? BPPQS gﬁjgﬁb&‘ )an"@?e’s‘:h
wher e rubbers are fatnachet oasu;apeblla@elr 15s onell past ssttdiereioferd nfordethd o

stabilize the shapf_elloe‘erlt nféd um %inéq%(‘tlé%q g \g% a| r filter

for internal conbustion engi ne sclos inclaim6 in whi

engagemer nodel 20 béﬁﬁeﬁhqh&\ﬁerlq’w’@a?sbﬁ’gsell)i ahd. u@%@foﬁ@%@r@l%@ I

effected by a pgrle{rﬁglednég}at(eg ( 3n@nbt |Hy1L%rm;§a )(:6) using hook, clip
and t hread-1 ocki ngﬂ}%rst ens. KnC{Q -down air I t? {) i nt ernal
conmbusti on engi ne ede?falrr?édolfn TR R A3 (8 ) whbSBSF dvRrs Hedsi Ny
(1) and upper hoqsem@x(aejecar;elaamgag:en bynaer emgfhr ¢bNg amEan®pam Hdes Fro5 m
of spiral or pile. Sﬁo can be assembled into an air filter by means of

10 locker (11).

7. Filtering medium (7) constituted by a plurality of
upwardly extending folds made from filtering paper or
other substances where rubbers are attached on upper and

15 lower parts thereof in order to stabilize the shape of

the filtering medium.

8. Knocked-down air filter for internal combustion engine
disclosed in claim 6 in which the engagement model

20 between lower housing (1) and upper housing (9) 1is
effected by a perforated plate (3) and an inner mesh (6)

using hook, clip and thread-locking systems.
9. Knocked-down air filter for internal combustion engine
25 defined in claim 1 and claim 6 whose lower housing (1)

and upper housing (9) are engaged by a reinforcing means

in the form of spiral or pile.

30

35



