1 AIRFILTER 2 3 FIELD OF THE INVENTION 4 5 [0001] This invention pertains
to air filters, and nore particularly to conpact air filters 6 suitable for
use in enclosed spaces such as aut onobil es and houses. 7 8 BACKGROUND OF
THE I NVENTION 9 10 [0002] Known air filters are used to renoved undesirable
el ements such as snoke, dust 11 and undesirable odours fromthe air. In
many instances, it is desirable to renove such 12 undesirable elenents as
rapidly as possible. Also, in sonme relatively small and 13 encl osed spaces,
an alr filter cannot be too | arge #MRBLEFRas it may inhibit proper use of
14 the space. It would be desirable to provide an air filter of el egant
construction which 15 quickly reduces odours in an encl osed space. 16 17
SUMVARY OF THE I NVENTION 18 19 [0003] An air filter having an inlet for air
and fan outlet for air conpri fgeLp OPTHEAWENTEON20 central channel, a first
side with a first area, a second side having a second area, and a 21 mddle
havi hg a m ddl e area, positioned between the first side and the second side.
22 The mddle area is less than the first area and | ess than the second

area

A[(JO'Or‘IfJi'hifs?r?vén%on pertains to air filters, and more particularly to compact air filters

5

6 suitable for use in enclosed spaces such as automobiles and houses.
7

8 BACKGROUND OF THE INVENTION

9

10 [0002] Known air filters are used to removed undesirable elements such as smoke, dust
11  and undesirable odours from the air. In many instances, it is desirable to remove such
12  undesirable elements as rapidly as possible. Also, in some relatively small and

13 enclosed spaces, an air filter cannot be too large or noisy as it may inhibit proper use of
14  the space. It would be desirable to provide an air filter of elegant construction which

15  quickly reduces odours in an enclosed space.

16

17 SUMMARY OF THE INVENTION

18

19 [0003] An air filter having an inlet for air and an outlet for air comprises a body having a
20  central channel, a first side with a first area, a second side having a second area, and a
21  middle having a middle area, positioned between the first side and the second side.

22 The middle area is less than the first area and less than the second area. A first fan is

23 positioned in the body near the first side, and a second fan positioned in the body near



23 positioned in the body near the first side, and a second fan positioned
in the body near 1 1 the second side, and each fan blows air in the sane
direction. Afilter cartridge is 2 positioned in the central channel at the
m ddl e, wherein during operation air flows from 3 the inlet to the filter
cartridge to the outlet. 4 5 [0004] Fromthe foregoing disclosure and the
follow ng nore detail ed description of 6 various enbodinents it wll be

appar sé&nhgggén% andl ddchdah Bid gﬁgﬁ i theBimd Bﬁ?&[o‘asw.n&ddweg% ion prow des a

S|gn| cant a ce in the te ogy of air ters. Particdlarly 8

or Bl g bfohe cM?] theq%a r??@‘ad"ngf?mgeﬁ??%”wﬁh'ﬁ SBrhO XERIRR & ARUERAC: ang

advant agef | ous eab ? nts be 10 better understood in view of
thé déf&ineddo Tﬁfﬁﬁﬁﬂ 9% Q) Iow 11 12 BRI EF DESCRI PTION OF THE
DRAWNGS 13 14 [0005] Fig. 1 is an isonmetric, assenbled view of an air
fifter in accordance with one - 15 enbodinent. 16 17 [0006] Fig. 2 is an
expl oded view of the air filter of Fig. 1 18 19 [0007] Fig. 3 is an

i s6Me{0004] Frawthd faragoiagdisdlosuee and thie fpllowinghmaiendetailedidesdériphiandit t ern. 20

6 various embodiments it will be apparent to those skilled in the art that the present
7 invention provides a significant advance in the technology of air filters. Particularly
8 significant in this regard is the potential the invention affords for providing a high quality,
9 low cost air filter. Additional features and advantages of various embodiments will be
10 better understood in view of the detailed description provided below.
11

12 BRIEF DESCRIPTION OF THE DRAWINGS

13

14  [0005] Fig. 1 is an isometric, assembled view of an air filter in accordance with one
15 embodiment.

16

17  [0006] Fig. 2 is an exploded view of the air filter of Fig. 1

18

19 [0007] Fig. 3 is an isometric view of the air filter of Fig. 1 showing an air flow pattern.

20

21 [0008] Fig. 4 is an isolated isometric view of a filter cartridge.

22

23 [0009] Fig. 5 shows the air filter mounted on a stand in a horizontal position.



21 [0008] Fig. 4 is an isolated isonetric viewof a filter cartridge. 22 23
[0009] Fig. 5 shows the air filter nounted on a stand in a horizontal
position. 2 2 [0010] Fig. 6 shows the air filter nmounted on a stand in a
vertical position. 3 4 [0011] Fig. 7 is an isolated view of the stand. 5 6
[0012] Figs. 8-9 show one techni que for easy separation of the body hal ves,
permtting 7 access to the filter cartridge. 8 9 [0013] It should be
understood that the appended drawi ngs are not necessarily to scale, 10
preslenti ng a somewhat sinplified representation of various features

il lustrative of the 11 basic principles of the invention. The specific
design [0030LFigs6 shows ehenair fifted meunted oh?a diandlinaedriiedl osition) udi ng, for

exanpl e, the specific dimensions of the filter cartridge, will 13 be
deteymned in part by the particular intended application and use
environment. 14 Certain features of the illustrated enbodi nents have been

enl qge@oqqlﬁb fgérﬁgpfagéfwe\ﬁ? ftilié #eé’?t hers to help provide clear

under st ures may be 16 thickened, for
exanpl e, for clarlty of |IIustrat|on references to dlrectlon and
position, 17 unless otherw se |nd|cated, refer to the orientation

illustrated in the drawings. 18 19 DETAI LED DESCRI PTI ON OF CERTAI N
EVBADI MERT2] Figs. 8-9 show one'technique for easy separation of the body halves, permitting

7  access to the filter cartridge.

8

9 [0013] It should be understood that the appended drawings are not necessarily to scale,
10  presenting a somewhat simplified representation of various features illustrative of the
11 basic principles of the invention. The specific design features of the air filter as
12 disclosed here, including, for example, the specific dimensions of the filter cartridge, will
13 be determined in part by the particular intended application and use environment.
14  Certain features of the illustrated embodiments have been enlarged or distorted relative
15  to others to help provide clear understanding. In particular, thin features may be
16  thickened, for example, for clarity of illustration. All references to direction and position,
17  unless otherwise indicated, refer to the orientation illustrated in the drawings.
18

19 DETAILED DESCRIPTION OF CERTAIN EMBODIMENTS

20
21 [0014] It will be apparent to those skilled in the art, that is, to those who have knowledge
22 orexperience in this area of technology, that many uses and design variations are

23 possible for the air filter disclosed here. The following detailed discussion of various



20 21 [0014] It will be apparent to those skilled in the art, that is, to

t hose who have know edge 22 or experience in this area of technol ogy, that
many uses and design variations are 23 possible for the air filter disclosed
here. The follow ng detail ed discussion of various 3 | alternate features

and enbodinments will illustrate the general principles of the invention 2
with reference to an air filter suitable for use in autonobiles and houses.
O her 3 enbodi nents suitable for other applications will be apparent to

t hode sitiernadd featuresearak embadigiantswilhiusirsie tha generahprinaiples obtheripvergiones
[ 0015] Turning nowto the drawings, Fig. 1 shows an air filter 10 in

accor dagittereférehce fean airditeo suitabk fdraserg aatonedlsigardnderduses oOtheend attractive
hour - gl ass appearance. As 8 shown in Fig. 1, air enters the air filter from

the 3l efém@édlﬁﬂ'ehw wlﬁbléﬁr%ﬂ%r%bhéat%st\nhﬁbé I2@Bhredlt to &o%brskﬂl’ébhﬁih@&h I'n

accordance W|t a highly advantageous feature, the air filter 10 has a 10

f|r t : a second side 33 having a second area, and
2 fde 4 11 te'f\thHs' éi&clggl]‘ﬁg S| \ .

m dd avi ng area, positioned between the first side 32
and t he second si de 33 12 Areas are understood here to nean cross sectional
ar eds generally perpendicular to a 13 flow of the air. The mddle area is
| ess than the first area and | ess_than the second 14 area. Thus, alr fl ow

i ncrfeadB912 TurABgdOMsta therdrawings, Fige 1 8hawsan al&%“%e%l@@fépr@"ge wWithsaas  an
expl oded view of the air filter. The air filter 10 conprises an inlet 17
cap 712, embodimenbbaying @ancilegarit exterior and @dtractiye hear-giass appearanceg Asan out | et
P 813 sh?)r\:vdn in Fig. 1, air enters the air filter from the left at air inlet 28 and exits on the right at
9  airoutlet 30. In accordance with a highly advantageous feature, the air filter 10 has a

10 first side 32 with a first area, a second side 33 having a second area, and a middle 34

11 having a middle area, positioned between the first side 32 and the second side 33.

12 Areas are understood here to mean cross sectional areas generally perpendicular to a

13 flow of the air. The middle area is less than the first area and less than the second

14 area. Thus, air flow increases at the constriction at the middle.

15

16 [0016] Fig. 2 shows an exploded view of the air filter. The air filter 10 comprises an inlet

17  cap 12, a main body 16 comprised of a pair of halves, 21 and 19, an outiet cap 13, and

18 a pair of fans 14, 15. Caps 12 and 13 have openings 17 to allow air to flow into the

19 body 16. Each cap may be attached to the body in any of a number of ways, such as

20 by snap fit connection, or screwed into a socket. The first fan 14 is positioned in the

21 body 16, preferably near the first half 21. The second fan 15 is positioned in the body

22 near the second half 19. Each half 19, 21 can be provided with a series of holes 23 to

23  allow air to enter (inlet holes on 21) or exit (outlet holes on 19) into a central channel 26



18 a pair of fans 14, 15. Caps 12 and 13 have openings 17 to allow air to
flowinto the 19 body 16. Each cap nay be attached to the body in any of a
nunber of ways, such as 20 by snap fit connection, or screwed into a
socket. The first fan 14 is positioned in the 21 body 16, preferably near
the first half 21. The second fan 15 is positioned in the body 22 near the
second half 19. Each half 19, 21 can be provided with a series of holes 23
to 23 allowair to enter (inlet holes on 21) or exit (outlet holes on 19)

i ntd a afd¢hé nadin bhdynnél Pite indethodds 2 endrttieotitted holed. 23rextend cicumidrentially and
the outlet holes 23 extend circunferentially 2 around the body 16.

Advant agreQné the b&RCcTs f Advantausowly, dathtfae biowEaifl i thetdadie Hinedtioa id tieeent r al
channel 26 fromthe inlet and toward the outlet. The body 16 may be forned

as A tubbNShel 96 o ﬂgéewt%})ﬁgg?stme%et.aﬁhé BQM\@fIG%ayaﬁe forRied 43 ece or

unitary 5 construction. An on/off button 75 is ‘provided on an

Fanet " osalvetet O onshaily sthestd S8k, &5 FERP ricke o BIBRET Con b

acconplish?d .n one of nunerous ways readily apparent to those 10 skilled in
t he “ar t “YISYHAIQhe benefit of this disclosure. For exanple, electrical
contacts on 11 each half 19, 21 along with appropriate wiring can
eledtrically connect together fans 14, 12 15 so that they operate together.
Al so, a dc socket 72 nmay be soldered onto a dc 13 power circuit board, and a
t act7 swi0Dd ) ArBomoffrbuted 7Haig frevided derancexderiar ofthedhpdy.f Tha onkiff luttan ioard. 15

8 electrically connected to the fans, and turns the fans on and off. Such electrical

9 connection can be accomplished in one of numerous ways readily apparent to those
10  skilled in the art given the benefit of this disclosure. For example, electrical contacts on
11 each half 19, 21 along with appropriate wiring can electrically connect together fans 14,
12 15 so that they operate together. Also, a dc socket 72 may be soldered onto a dc
13 power circuit board, and a tact switch 73 with LED may be soldered onto an On/Off
14 circuit board.
15
16  [0018] A filter cartridge 18 is provided near the middle of the air filter. Air flow is from
17 theinlet cap 12, past the filter cartridge 18 and through the outlet cap 13. The filter
18 cartridge acts to filter the air as it flows over and through it. Filter cartridge 18 is
19 advantageously provided with a perforated housing 20 provided with a series of
20  perforations 24 which run around the housing in a direction generally perpendicular to
21  the flow of air. The perforated housing may comprise, for example, a two-piece
22 assembly which can be connected together ultrasonically. Filter material 22 may be

23 accessed through the perforations and can comprise, for example, an air permeable



16 [0018] A filter cartridge 18 is provided near the mddle of the air
filter. Air flowis from 17 the inlet cap 12, past the filter cartridge 18
and through the outlet cap 13. The filter 18 cartridge acts to filter the
air as it flows over and through it. Filter cartridge 18 is 19

advant ageously provided with a perforated housing 20 provided with a series
of 20 perforations 24 which run around the housing in a direction generally
perpendicular to 21 the flow of air. The perforated housing may conpri se,

f or lexapqloh, contdimng @Eneagend 2orditedny lupdesiratie elemdrds aod ndousdoutardheair
ultrasonically. Filter material 22 may be 23 accessed through the

per for aduchngs FdtidafA DO dHagcodl Cétc ©A’ghon iAFigd. 12-Ded pligi3candsdckeodz h
contai ning an agent for fllterlng undesi rabl e el ements and odours out of the

air SM%gk%%s%gttb\é%ﬁé’ct‘%ﬁé BRdbkefd ¥ @AAkith HeCrittePLaftfig 1B”T'ﬁb%?ug 43% a pl ug

43 and so be used to connect the brackets 31, 41 with t

filter r socket s
42 afe @gﬁ%}sgﬂﬁe@ ﬁad%&l ?'gér H%allq%rk P% %'% %ﬁﬂe%p nggn%e ree(l%ie?@d alg)g@rent to
t hose skill in the ar n, the benefit of thi cl 6 the
pl ug antf )éta Ral "Bg) &Wgrsgglﬁdé" c’{"it,aQ'quh@]e ?t er@'sf‘ﬁﬁﬁgﬁu SnR\aﬁwe filter
7 cartridge and the sockets are fornmed on the brackets Optional ly, the
filther ®grRivg apd secketanaybe ryesearbsugh thaktte rlvghare foagegwevtheﬂﬂert he Figs. 9
10 [0019] A first bracket 31 and a second bracket 41 may al so be provided.
Each brcarkilge anti the sodkets mee darmes on therbrackeist Riptiooally dhofitkraprtridge 18, 15 to
the filter cartridge 18. First 12 fan 14 may be attached to first bracket

1 by fmaydeajeherdiy egtkshaped, asshowhmgthekigkan to 13 within the central

cavity. The fan 14 nmay be covered by the inlet cap 12. In a simlar

9
10 [0019] A first bracket 31 and a second bracket 41 may also be provided. Each bracket
11 31, 41 operatively connects the corresponding fan 14, 15 to the filter cartridge 18. First
12 fan 14 may be attached to first bracket 31 by fasteners, for example, securing the fan to
13 within the central cavity. The fan 14 may be covered by the inlet cap 12. In a similar
14  manner, second fan 15 be attached to the second bracket 41, also securing the fan 15
15 within the central cavity. Fan 15 may be covered by the outlet cap 14.

16

17 {0020] Fig. 3 shows air flow through the filter, designated by large arrows. The fan 14
18 creates a swirling effect, advantageously forcing air to all parts of the air filter,

19  increasing air contact with the filter. Fig. 4 shows how the air travels over and through
20 the filter cartridge 18. Air can travel through the perforations 24 and into the filter

21  material 22, where the dirty air is cleaned. Optionally a small gap is maintained

22 between the thickest portion of the filter cartridge and the body. This allows for



14 manner, second fan 15 be attached to the second bracket 41, al so securing
the fan 15 15 within the central cavity. Fan 15 may be covered by the
outlet cap 14. 16 17 [0020] Fig. 3 shows air flow through the filter,
designated by |arge arrows. The fan 14 18 creates a swirling effect,

advant ageously forcing air to all parts of the air filter, 19 increasing air
contact with the filter. Fig. 4 shows how the air travels over and through
20 the filter cartridge 18. Air can travel through the perforations 24 and
"t & ¢ Isensisient air Sowanchaisainelps, audib ribbingbeee) the filtercaiirisgramd gy i onal |y a
smal |l gap is maintained 22 between the thickest portion of the filter

car @ri dpdyand the body. This allows for 6 1 consistent air flow and al so
hel ps avoi d rubbing between the filter cartridge and the 2 body. 3 4
[0021] Figs. 5-6 show surfaces 98 and 99 forned on the exterior of the body.
Surfaces 5 98 are a circunferential edge forned at each end of the body,

one 4on [0?@1\};&5@5 ékﬁ'&u%@rfﬁc@spgs %Hetd@%rrﬁéh bRA%h& BR@AEr 5f 1B bddly. %turlfaeeée 99 can

as 's Figs. 5-6, a curved exterior surface, genérally somewhat

said’e S glﬁczm’?fgfé"mlal & %f?rfa@a%é%sgg el hbaf) end i Betlstige 89 a e

reduce area on as previous bove.

A5 ORI RO O TS0 8108 MBS A S GREEL 10
' ec@/I Veext’n:?neorbs(l?ndaccg1 tge%%?all(g/fsotrx\gwﬁeﬁsslatdldI%nsshapeg as shown, positioned near the
8 middle 34 which has an area reduced from the area on either side 32, 33, as previously
9 noted above. Also, an opening 76 may be provided to allow a wire to extend to connect
10 to an external power source.
11
12 [0022] Fig. 7 shows a stand 35 which can receive the body at one of two positions. The
13 two positions may be at right angles to one another, such as a vertical position and a
14 horizontal position. In the vertical position either surface 98 engages a curved ledge 88
15 having a circumference slightly less than the circumference of surface 98. This allows
16 the body to stand in one of two vertical positions (inlet at the stand or outlet at the stand)
17  and somewhat resist dislocation from that vertical position when subjected to lateral
18 forces. However, the body may be readily separated from the stand 35 by pulling the
19  body in a vertical direction —i.e., in a direction generally perpendicular to the
20 circumference of surface 98. Side holes 23 allow air flow, since in the vertical position
21  onthe stand 35, either one of the inlet 28 or outlet 30 is blocked by the stand. At the

22 horizontal position, shown generally perpendicular to the vertical position, curved

23 exterior surface 99 of the body fits with recessed ledge 89, and the body lays across the



13 two positions may be at right angles to one another, such as a vertical
position and a 14 horizontal position. In the vertical position either
surface 98 engages a curved |l edge 88 15 having a circunference slightly

| ess than the circunference of surface 98. This allows 16 the body to stand
in one of two vertical positions (inlet at the stand or outlet at the stand)
17 and sonewhat resist dislocation fromthat vertical position when
subjected to |ateral 18 forces. However, the body may be readily separated
fr orh t retang 3hdLeduen§9 samewhgt resists tislonation |fwnathﬂeh<@rl2@@talcmpsél@ﬂ vaien- in
a direction generally perpendicular to the 20 circunference of surface 98.

Si dé hdubjeckRi tal lateraldorces| dlawesiendbe ibody neayiee teaxhly sppaiatéd fronthestarche
stand 35, either one of the inlet 28 or outlet 30 is blocked by the stand.

At Bhe 3528y p@ilihg et ifddyins Verital dileetsh geeeimbldircedmgankally pergendidutar
vertical position, curved 23 exterior surface 99 of the body fits with

recgsseaf thedipGiriRreriabridiprabodyg | ays across the 7 1 stand 35. Ledge 89

sonewhat resists dislocation fromthe horizontal position when 2 subjected
to l.ateral forces. However, the body may be readily separated fromthe stand
3 3§ by pulling the body in a vertical direction - i.e., in a direction

T onallgRAlRT v ehhe boek ] exanti oEHeH P! 8 1BPORRIaRI GHR  8 Falva® 9ol vod

19, 7 21 may be conbined into one piece in one of many ways, far exanple,
ul t Fas il ®ag breaombipedinte ene pisas ia °§'ﬁ:ﬂ§ mMany \eaymé@rtewpleoultram| e. Figs. 2
and 8-9 show one 9 optional technique for connecting the hal ves together.
One 8of wéldingairveleasable bap dit tonmeation died exampleatFigeasand Bed skaw bhent | y
deformabl e fl ange 77. The ot her of the halves 21,
9 optional technique for connecting the halves together. One of the halves 19, 21 is

10  provided with at least one resiliently deformable flange 77. The other of the halves 21,

11 19 is provided with a pocket or recess 78 which receives the flange in a snap fit

12 connection. As shown in Fig. 8, to unlock the two halves, first apply pressure on the

13 body to overcome the snap fit connection, then turn to unlock and then separate one

14 body half from the other (as shown by the arrows). This allows access to the filter

15 cartridge for cleaning, service or replacement.

16

17  [0024] From the foregoing disclosure and detailed description of certain preferred

18 embodiments, it will be apparent that various modifications, additions and other

19  alternative embodiments are possible without departing from the true scope and spirit of

20 the invention. The embodiments discussed were chosen and described to provide the

21  bestillustration of the principles of the invention and its practical application to thereby

22 enable one of ordinary skill in the art to use the invention in various embodiments and

23 with various modifications as are suited to the particular use contemplated. All such



11 19 is provided with a pocket or recess 78 which receives the flange in a
snap fit 12 connection. As shown in Fig. 8, to unlock the two halves, first
apply pressure on the 13 body to overcone the snap fit connection, then
turn to unlock and then separate one 14 body half fromthe other (as shown
by the arrows). This allows access to the filter 15 cartridge for cleaning,
service or replacenent. 16 17 [0024] Fromthe foregoing disclosure and
detail ed description of certain preferred 18 enbodinents, it will be

appar erﬁ'ﬂOC{‘i*Feﬁt‘OO%uaﬂétE”ﬁﬁQﬂ%‘ areavithin dhe seaper9fdhe inyeation R&delerminedby g ve
embodi ments are possi ble without departing fromthe true scope and spirit of
20 £he appeaded daimswbenintetiratedtin adcerdanse withdhe begasitle to whithdbey aredbed t o
provide the 21 best illustration of the principles of the invention and its
pragt i daitly dpghlly; ahd @quitably leetitdy. 22 enabl e one of ordinary skill in the art
to use the invention in various enbodi nents and 23 with various

nodi fications as are suited to the particular use contenplated. Al such 8 1
nodi fications and variations are within the scope of the invention as
determ ned by the 2 appended clains when interpreted in accordance with the
breadth to which they are 3 fairly, legally, and equitably entitled. 9 |
CLAIMS 2 Wat is clained is: 3 4 1. An air filter having an inlet for air
and an outlet for air conprising, in conbination:



5 a body having a central channel, a first side with a first area, a second
side 6 having a second area, and a mddle having a mddl e area, positioned
between the first 7 side and the second side, wherein the mddle area is

| ess than the first area and less 8 than the second area; 9 a first fan
positioned in the body near the first side, and a second fan positioned 10
in the body near the second side, wherein each fan blows air in the sane
direction; and 11 a filter cartrid jtioned in the central channel at
the]niddle, wherein during 12 opergﬁﬁgﬁé%ir flows fromthe inlet to the
filter cartridge to the outlet. 13 14 2. The air filter of claim1 wherein
thef4ilﬁ@?t@dﬂgﬁﬁﬂd§3conprises a perforated housing 15 containing a
filtering agent. 16 17 3. The air filter of claim2 wherein the filtering
age is one of activated carbon and 18 charcoal. 19 20 4. The air filter
of claim2 wherein the perforated housing is provided with a plurality 21
of perfbratiAmairdilteohavigg anrinlatioeas and drheutfet faregir cgmpgsng,. in22mbinatioh: The
air filter of claim4 wherein the perforations are aligned in a direction 2

geney al 'y ped pedghauhga dentral Eharedfa firkesiakwith3a first area, a second side

6 having a second area, and a middle having a middle area, positioned between the first
7 side and the second side, wherein the middle area is less than the first area and less

8 than the second area;

9 a first fan positioned in the body near the first side, and a second fan positioned
10 in the body near the second side, wherein each fan blows air in the same direction; and
11 a filter cartridge positioned in the central channel at the middle, wherein during
12 operation air flows from the inlet to the filter cartridge to the outlet.

13

14 2. The air filter of claim 1 wherein the filter cartridge comprises a perforated housing

15 containing a filtering agent.

16

17 3. The air filter of claim 2 wherein the filtering agent is one of activated carbon and
18 charcoal.

19

20 4. The air filter of claim 2 wherein the perforated housing is provided with a plurality

21  of perforations allowing air access to the filtering agent.

22

10



4 6. The air filter of claiml further conprising an inlet cap at the inlet
and an outlet 5 cap at the outlet cap. 6 7 7. The air filter of claiml
further conprising a first bracket, wherein the first fan is 8 operatively
connected to the filter cartridge by the first bracket. 9 10 8. The air
filter of claim7 wherein one of the first bracket and the filter cartridge
has 11 a plug, and the other of the first bracket and the filter cartridge
has a socket, ang th 2 pJlug and socket connect together, to, secure the
st By s b Toiace! cIHTEA WhgiEh egeertoratonaAns aHgngs i § GTERIGT of 7 furt her
conprising a second bracket, wherein the second fan is 15 operatively
conecgengrally pefpendicylar tocflewiofihe 8. t he second bracket. 16 17 10. The air
filter of claim1l wherein the body conprises two hal ves, operatively 18
corldnected near the mddle. 19 20 11. The air filter of claim1l further
conprising inlet holes and outlet holes forned on 21 the body, allowing air

topase. 2ZXhklaidfillet-of ERmal furthet e@ipASing ladiintel éapvaethei inlet BAd ianlitiehol es and
the outlet holes extend 2 circunferentially around the body.

5 cap at the outlet cap.

6

7 7. The air filter of claim 1 further comprising a first bracket, wherein the first fan is

8 operatively connected to the filter cartridge by the first bracket.

10 8. The air filter of claim 7 wherein one of the first bracket and the filter cartridge has
11 aplug, and the other of the first bracket and the filter cartridge has a socket, and the
12 plug and socket connect together to secure the first bracket to the filter cartridge.

13

14 9. The air filter of 7 further comprising a second bracket, wherein the second fan is
15  operatively connected to the filter cartridge by the second bracket.

16

17 10.  The air filter of claim 1 wherein the body comprises two halves, operatively

18  connected near the middle.

19

20 11.  The air filter of claim 1 further comprising inlet holes and outlet holes formed on
21 the body, allowing air to pass.

22

11



3 4 13. The air filter of claiml further conprising a stand which supports
the body in 5 both a vertical position and a horizontal position

perpendi cular to the vertical position. 6 7 14. The air filter of claim13
wherein stand conprises a curved | edge and a recessed 8 |edge, and the body
has surfaces fornmed on the exterior of the body; 9 wherein the surfaces
conprise a pair of circunferential surfaces one on each 10 side of the

bogy, 4and ?héfé?rrf‘ltﬁkbFHHTn%’W%HéFémstHéﬁrﬁéﬁwcﬂ&BQH@%éB@tlé}WoYéédeit@ﬁ’cge of the i
| stand and thereby supports the body in the vertical position. 12 13 15.

Th aigf aqg,erel n the surfaces conprise a curved exterior
su?f acecudlltftr&?tqﬂk a?%ﬂé{yh%ébs oned near the mddle which engages the
gessed | edge of the stand 15 and thereby supports the body in the
i zontal position. 16 17 16. The air filter of claim10 wherein the body

halves are releasably connected by 18 sna? fit connection. 19 12
4 13. The air filter of claim 1 further compnsmg a stand which supports the body in

(9]

both a vertical position and a horizontal position perpendicular to the vertical position.

7 14.  The air filter of claim 13 wherein stand comprises a curved ledge and a recessed
8 ledge, and the body has surfaces formed on the exterior of the body;
9 wherein the surfaces comprise a pair of circumferential surfaces one on each
10 side of the body, and either circumferential surface engages the curved ledge of the
11 stand and thereby supports the body in the vertical position.
12
13 15, The air filter of claim 14 wherein the surfaces comprise a curved exterior surface
14  of the body pbsitioned near the middle which engages the recessed ledge of the stand
15 and thereby supports the body in the horizontal position.
16
17 16.  The air filter of claim 10 wherein the body halves are releasably connected by
18  snap fit connection.

19

12



