1 - ' 2194127 | MPROVEMENTS RELATI NG TO Cl GARETTE FILTERS The
‘i nvention the subj ect.of this application | ates to filters for
cigarettes. In ope aspect the invention prasldes afilter with nove
ventibating air means. In another respect the 5 invention pro? ﬁ 7
filter for a cigarette having flow directing grooves forned therein for
directing ventilating air to the nouth end of the filter under certain

smoki ng condi t ons, - delryyaoyaaEys Hidibirathd 140 S5 RsBIKe #YpEH ¢ he
filter to the nouth en snoki ng
conditions, for directing at |east some ventilating air passes fromthe
flow directing grooves and into the filter to co-mngle with and further
dilute the snoke flowheginRenftdon IHhey Syt ids rapchaspphcda®ibm end of
the filter. 15 It is well known in the art to add filters to

ci garettes whereehatks ftol faltearse fprovigatredtidsyentilation air neans to
bring anbient air into the filter to dilute the snoke passing therethrough.
The dilution of the dnmobeer adpeed tthe duerdntiomfprowmides®(r piilter| et tls as
wel | as the gas phase conponents which are delivered to the snoker's nouth.
A nunber of neanovedv¥ebdddapingoddd medns.< UlN lanathdnrrespeatiutheg
ventilating air into the cigarette. For exanple, the wapper for the
tobacco of aSci §aventdosaprioyidede & idhta dqmrowsigrnettal haning Elowws

for introduction of air along the entire length of the cigarette where it
nm xes directing grooves formed therein for directing ventilating

air to the mouth end of the filter under certain smoking
conditions, delivering air diluted filtered smoke
through the filter to the mouth end of the filter and

10 under other certain smoking conditions, for directing
at least some ventilating air passes from the flow
directing grooves and into the filter to co-mingle with
and further dilute the smoke flowing in the filter
before it reaches the mouth end of the filter.

15 It is well known in the art to add filters to
cigarettes wherein the filters are provided with

N ?entilation air means to bring ambient air into the

filter to dilute the smoke passing therethrough. The
dilution of the smoke reduces the quantity of smoke

20 particulates as well as the gas phase components which
are delivered to the smoker's mouth. A number of means
have been proposed and are utilized for introducing
ventilating air into the cigarette. For example, the
wrapper for the tobacco of a cigarette can be made from

25 a porous material which allows for introduction of air

along the entire length of the cigarette where it mixes



-2- with the snoke stream passing therethrough thereby.diluting the snoke
in the stream Al so the cigarette wapper may be perforated at sel ect'ed .
| ocations along the Iength of the cigarette which provides ports in the-
cigarette through which ventilating air enters. Even further, it is known™
to perforate the wapper of the filter of a filtered cigarette to allow —
ventilating air to enter the filter and dilute the snoke stream passing
through the filter. There have al so beer2a nunber of 10 suggestions for

i ncorporating grooves within the filter of a filter cigarette to facilitate
t he addition &fitherihe Buoke #Htresmopaseingpkbesetbanugh. shepgbant No.
3,596,663 relates to a tobacco snoke filter provided with a corrugated
porous plug 13Wding rvheRRoke oinjtherstrennt WhBehthe gilgagedde bed by
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to enter the filter and dilute the smoke stream passing
through the filter. There have also been a number of \J
10 suggestions for incorporating grooves within the filter
of a filter cigarette to facilitate the addition of
ventilating air into the smoke stream.
U.8. Patent No. 3,596,663 relates to a tobacco
smoke filter provided with a corrugated porous plug
15 wrap surrounding a filter element which is circumscribed
by tipping paper having flow-through perforations. The
ventilating air enters into the filter element and the
grooves through the perforations in the tipping paper .
and progresses to the smoker's mouth. U.S. Patent No.
20 4,256,122 teaches a filter for a cigarette which includes
grooves extending longitudinally along the outer surface
of a filter rod circumscribed by a non-porous plug
wrap, the rod and wrap being enclosed with ventilating
tipping paper so that in use only ventilating air
25 travels down the grooves and only smoke travels through
the filter. Other patents which relate to cigarette

filters having grooves circumscribing the filter element



-3- for"the introduction-of ventilating air into the cigarette filter
incl'ude U S. Patent No. 3,577,995; U.S. Patent No. 3,752,347; U S. Patent
No. 37490,461, U S Patent No. 3,788;330; U S. Patent No. 3,773,053; 5 U.S.
Pat ent ‘No. 3, 752, 165; U.S. Patent. No. 3,638,661, U S. Patent No. 3,608, 561,
U S. Patent No. 3,910,288; and U S. Patent No. 4,256,122. It is an object
of the present invention to provide a straightforward arrangenent of a
filter for a cigarette 10 which achieves essenfially normal cigarette
pressure drop with low to noderate efficiency filters. It is a further

obj ect of the pres€or itheetihitebdue tRoayicde vendidarside i tHitd Ofhe OWeri ng
tar predomnantly by ventilation while also providing filtration of air 15

diluted cigarette eipheettbefpleeent nicludet QS .LIEACHRS N JrPoVeH gogarette
filter with air flow outlets at the mouth end wherein under certaln

condi tions air-fIoUhﬁeaﬂstEnmothe3ﬁﬂ5ﬂam4aneumsmﬂpkmbdﬁ1Ndmagw&é@g@élghe
grooves and at selected 20 areas of the peripheral surface of the filter
out si de the groovelsSThBapeateNo.i B4y&88i,830g 3o Sur Paitdast NdJ 13 773 W53,
cigarette, said filter conprising a porous filter rod of generally
cylindrical con®iglr8eiBateat H¥pr BnEé2nd&5;e B wWRatpert &Nd L8188, 661 ;
longitudinally along said filter rod fromone end thereof to the other end
and ci rcunscri bi ngUs8r dPRbanEelQing , 085G 0ligiS .ofadead dwis Hf9 1k, 288 ;
filter and U.S. Patent No. 4,256,122.
It is an object of the present invention to provide
a straightforward arrangement of a filter for a cigarette
10 which achieves essentially normal cigarette pressure
drop with low to moderate efficiency filters. It is
a further object of the present invention to provide a
cigarette filter for lowering tar predominantly by
ventilation while also providing filtration of air
15 diluted cigarette smoke,
The present invention provides a grooved cigarette
filter with air flow outlets at the mouth end wherein
- under certain conditions air-flow means into the filter
are provided in the walls of the grooves and at selected
20 areas of the peripheral surface of the filter outside
the grooves.
The present invention also provides a filter for a
cigarette, said filter comprising a porous filter rod
of generally cylindrical configuration; an air impermeable
25 wrapper extending longitudinally along said filter rod

ffom one end thereof to the other end and circumscribing

said rod leaving flow-through opposed ends of.said filter



-4- rod; said wapper being formed wwth a plurality of grooves enbedded
into said filter rod, each of said grooves being open at one end of said
filter rod and extending therefromin a generally |ongitudinal 5 directi;on
of said filter rod for a distance |ess than the length of said filter i3 i
ti pping material extending longitudinally of and circunscribing the wapped
filter rod; first flowthrough perforations forned through the tipping
material, said first 10 perforations bei nggopen to and in comruni cation

wi th said grooves providing for air flowinto said grooves, said first
perforations beody Saidd wrapper bHébmgt hereedtwitvhgh phdradtidyt & gr ooves
at a first preselected pressure drop; second air flow perforations forned
15 t hr ough t hesgtropyiesg emitesided mto wsappefil bhen pod, sakbcoddsarida out si de
sai d grooves providing for air flowinto the body of said porous filter

rod, sai d secosdog¥esohsiinghsopen nyt sonedendrofi saitofiditereriodoagd at a
second presel ected pressure drop greater than 20 said first presel ected
pressure drop; ext@ndimg tharefrem poerdoganedatlyolanaitnddngd t he w apper
in each of said _grooves providing for air flow fromthe grogves into the
body of sai @ p8idgstiion &f (said skiyten; Fadpéproralilghanesi Agss @ or air
flom/therethroggg at 25 a third presel ected pressure drog greater than said
second presel e dlﬁﬂﬁiﬁuQ;cﬁ 1 filter rod; tipping material

extending longitudinally of and circumscribing the
ﬁrapped filter rod; first flow-through perforations
formed through the tipping material, said first \J
10 perforations being open to and in communication with
said grooves providing for air flow into said grooves,
said first perforations being sized for air flow there-
through and into the grooves at a first preselected
pressure drop; second air flow perforations formed
15 through the tipping material and wrapper in a pre-
selected area outside said grooves providing for air
flow into the body of said porous filter rod, said
second perforations being sized for air flow therethrough\;)
at a second preselected pressure drop greater than
20 said first preselected pressure drop; and, third air
flow perforations formed through.the wrapper in each
of said grooves providing for air flow from the grooves
into the body of said porous filter rod, said third
perforations being sized for air flow therethrough at
25 a third preselected pressure drop greater than said
second preselected pressure drop.

A better understanding of the invention will be



A better understanding of the invention will be -5- had with reference,
by way of exanple, to.the follow ng description in conjunction wth the
acconpepying drawrngy in which like-nunerals refer to |ike parts throughout
the several views and<wherein:- 5 Figure 1 is a perspective view of a
cigarette filter; Figure 2 is a perspective view of the filter of Figure 1
attached to a tobacco rod but show ng tipping nmaterial partially unwound to
nore clearly show details; and, 10 Figure 3 is a cross-sectional view
of the filter as seen in the direction of arrows 3-3 in Figure 1. Figures

1, 2 and 3 ill unadatyd th G @inc [ vy ohay d8NeERAmy1EeneseehastbieoRuner al
10, incorporating the features of the present invention. The cigarette

filter 15 10 i s defs@wi pad o?OM icon e G @l ty €vé i A6 omphhyinBanedwinkt er
rod 12 and an air inperneable circunscribing wapper 14. The w apper 14
ext ends | ongi t udinnainiychalldrke trhendrd Xerredelr 100 f I Dike oper e8dtAfoaghbhie

filter rod to the other end 18 thereof so that the filter rod 20 ends 16
and 18 are in mihealseviegwl wiewgh amd athexrsinp- The filter rod 12 is
fabricated of a porous material such as, for exanple, fibrous or foaned
cel lul ose acét ate, oFigwreotlhdrs matrerspectivabiievorffi|cigangttegiiidter;
snoke. 25 The cigarette filter 10 further conprises a
_ Figure 2 is a perspective view of the filter of
Figufe 1 attached to a tobacco rod but showing tipping
material partially unwound to more clearly show details;
and,
10 Figure 3 is a cross-sectional view of the filter
as seen in the direction of arrows 3-3 in Figure 1.
Figures 1, 2 and 3 illustrate a cigarette filter,
generally denoted as the numeral 10, incorporating the
features of the present invention. The cigarette filter
15 10 is shown as comprising a generally cylindrically
shaped filter rod 12 and an air impermeable circumscfibing
wrapper 14. The wrapper 14 extends longitudinally
Y along the filter rod 12 from one end 16 of the filter
rod to the other end 18 thereof so that the filter rod
20 ends 16 and 18 are in mutual flow through relationship.
The filter rod 12 is fabricated of & porous material
such as, for example, fibrous or foamed cellulose
acetate, or any other material suitable for filtering
cigarette smoke.
25 The cigarette filter - 10 further comprises a

plurality of grooves 20 formed in the wrapper 14 and

embedded into the filter rod 12. Each of the grooves



plurality of grooves 20 fornmed in the wapper 14 and enbedded into the "
filter rod 12. Each of the grooves -6- 20 is open as.designated by the -
nunmeral 22 at the nouth end 16 of the filter rod 12, and-ext'ends thereft.om
in a generally longitudinal direction of the filter rod‘12 for a distéﬁ§§>

| ess than the length of the filter rod. 5 Figures 1, 2 and 3 illustrate
four such grooves 20 equally spaced from each other about the circunference
of the filter rod 12. In the manufacture «8-the cigarette 10, the w apper
14 can be integrally formed with the filter rod 12 or 10 be a separate
conponent . The20r agpepehi jasedesigmeted dry esherppuwpecah 22 ptatkd moudhnoul d
or other treating neans for depressing the wapper 14 at selected | ocations
t her eby enbeddend fBeodr &pgef iltemined Hi2 { idandrextends tierédraonngnt he
grooves 20. One such nethod is commonly 15 referred to in the cigarette
manuf act uri ng BRBETEL}Yadoasidadinal ¢ ireetiomi oficthastthbepesodbé2seen in
Figure 2, the filter rod 12 is attached to a tobacco_colum 24 with tipping
material 26 whiPE & AdgtedcepdeahEhamphs tenaeteefitherfibleporeds to

forma filtered,cigarette 28. . First. air f]ow through nmeans such as first
air fIOM/pe?fogéngﬁ§ 0 & & Shdd TR t#ﬁp¥i%$$mggﬁ%?%?§aP°26 in a

(st cLrount <Lt BpRBk G0 4l ORI aRSTEcuRl Likclakbebate? 12
of the filter rod 12.
In the manufacture of the cigarette 10, the wrapper
14 can be integrally formed with the filter rod 12 or ) o/
10 be a separate component. The wrapped filter rod 12,
for example, can be placed in a mould or other treating
means for depressing the wrapper 14 at selected locations
thereby embedding the wrapper 14 into the filter rod 12
and forming the grooves 20. One such method is commonly
15 referred to in the cigarette manufacturing industry as
a heat moulding technique.
As can best be seen in Figure 2, the filter rod 12
is attached to a tobacco column 24 with tipping material &)
26 which circumscribes the wrapper covered filter rod
20 12 to form a filtered cigarette 28. First air flow-
through means such as first air flow perforations 30
are formed through the tipping material 26 in a first
circumferential array around the circumference of the
filter rod 12. The first air flow perforations 30 are
256 1located closer to the closed ends of thé grooves 20
than to the open ends of the grooves 20. Preferably,

the first perforations 30 are located just downstream



25 located closer to the-closed ends of the grooves 20 than to the open
ends of the grooves 20. Preferably, the first perforations 30 are | ocated
just dgunstream ,'-7= of the closed-ends of the grooves 20, i.e., that end
of eaclr groove opposite its open-.end 22 at the nouth end 16 of the filter
rod 12. Preferably, the first small flowthrough ventilating air
perforations 30 are open 5 to and conmmuni cate with the grooves 20 near the
cl osed end of the grooves providing for the.flow of air into the grooves
20. The first air flowthrough perforations are sized for air flow

therethrough at aff ithet cliogedS ¥ndE ¥F RIRS BFSHWOR0 ,ﬁg; ., f'f%%]v@ dhEPRE"

14 is formed with second air fl ow nmeans such as seco

perforation 32 taetglrodeel ioppioad tetad Fpead Hif ﬂa@pefq%ﬁnvéﬁﬁ shgst

presel ected area outside of the grooves providing for air er et hr ough

into the body of 16hefpaheus ifitetrerrolb 1rnd Ire fYRBBEONEh& £ £40Wsma11
perforations 32 are illustrated as being in a circunferential array around

the circunf er encélof-theought entdd akl ngpstieaBfortd i SO s £F6lSopént he
grooves 20. The second perforations 32 are sized for air flow therethrough
at a second 28 ptesehdcrenmpndssiee wirthp treeatrarodmred heed reie né BsSé@Ct ed
pressure drop. The wapper 14 has third air perneable flow neans in a
presel ect ed area®hl Pletheogreoves providdngndidr the flow of air into

the grooves 20. The first air flow-through perforations
are sized for air flow therethrough at a first pre-
selected pressure drop.

10 The wrapper 14 is formed with second air flow-
means such as second air flow perforation 32 through
the tipping material 26 and wrapper 14 in a first
preselected area outside of the grooves providing for
air flow therethrough into the body of the porous filter

15 rod 12. The second air flow perforations 32 are
illustrated as being in a circumferential array around
the circumference of the filter rod 12 upstream of the

O | closed ends of the grooves 20. The second perforations

32 are sized for air flow therethrough at a second

20 preselected pressure drop greater than the first
preselected pressure drop.

The wrapper 14 has third air permeable flow means
in a preselected area in the grooves 20 such as small
air flow-through perforations 34 formed through the

25 thickness of the wrapper 14 in each of the grooves 20
. providing for air fiow from the grooves into the body

of the porous filter rod 12. The third perforations 34



air flowthrough perforations 34 formed through the 25 thickness of ,the

wr apper 14 in each of the grooves 20 providing for air flow fromthe
grooves into the body of the porous filter rod 12. The third perforatjagns
34 -8- are located closer to the open ends of the grooves 20 than te.¥he
cl osed ends of the grooves 20. Preferably, the third perforations 34 are

| ocated near the open end 22 of the grooves 20. The third perforations 34
are 5 sized for air flow therethrough a+8=a third presel ected pressure drop
greater than the second presel ected pressure drop. For conventionally sized
cigarette filarer doostiash algsenit9 Hgconeni andeecPiothgpEroRvest @0y 8 mm ,
It has 10 been determned that a first perforation 30 having a diameter of
about 1/2 mmﬁhﬂﬂfiﬂxﬁhf[ﬁ%Q§ﬁQu?%ﬁ§3?fhg@?ngra°HF§n§Per gretpsagdy and a
third perforation 34 having a djaneter of 3 to _provi de the

48 mm .wor ks [ 1
negesEaré diﬁ?@%ﬁﬂ#%ﬂ Rf tiong 3¢ atnesipetlied neAE gEFsPPePSeggkond
t hi i 30, 32 34 ti ly. | h f ' b
det er i ned £ [?%rrqaﬁt & rdores s aThe §£§§5?V§8¥&8£%t&§§rso§%§?eel y 2 mm
t i t h hird
0 approxifmigled! A8 {0108 Ehgﬁsféhsaggpya; § hiPucpreterdedddie thir

perforatidns et'ween appr oxi nma approxi mately 4

mm fromthe f o] 20w LS t (M5 eration, as
q"%fé}u‘f"[epe‘,?&’ﬁ O%fr‘&?tgf' £}En20nbS sad¥aat pPeeedectiedP

best shown i
pressure drop.

For conventionally sized cigarette filters, which _
typically have a diameter of approximately 8 mm., it has k)
10 been determined that a first perforation 30 having a
diameter of about 1/2 mm., a second perfdration 32 having
a diameter of 1/2 mm. and a third perforation 34 haviﬁg
a diameter of 3/8 mm. works well.to provide the necessary
differential pressure drop values between the first,
15 second and third perforations 30, 32 and 34 respectively.
It has further been determined thaf first perforations
30 located between approximately 2 mm. to approximately
4 mm. from the closed end of the grooves 20, and the \/
third perforations 34 located between approximately 2 mm.
20 to approximately 4 mm. from the open end 22 of the
groove 20 is advantageous.
In operation, as best shown in Figure 3, under
certain smoking conditions wherein the grooves 20 are
unobstructed, a majority of the ventilating air will
25 flow through the first perforations 30 and into the
grooves 20, along the grooves 20 and into the smokér's

mouth from the open ends 22 of the grooves 20. Very



cértaimn snoking conditions wherein the grooves 20 are unobstructed, a

majority of the ventilating air will 25 flow through the first perforations
30 ang into the grooves 20, along the grooves 20 and into the snoker's
nmoutk_trom the open ends 22 of t-he grooves 20. Very little, if any,

ventilation air will flow through the second perforations 32 and third
perforations 34 because the pressure drop across these perforatirons 32 and
34 is substantially greater than the pressure_gltop through 5 the first
perforations 30 and al ong the grooves 20 to the open ends 22 of the grooves
20. As the grooves 13 tiimy, hick ey pbsdnticletiof osiexaipleflaw theoapantaeds
22 of the grooves 20 creating an increasing pressure drop along the grooves
20, then increasi nFemandhtpenfortians idatamd thirdi péréoretiohs Badbeohuse
the filter rod 12 through the second perforations 32 and also w Il pass
fromthe grooves 20henrRRFESuUNR RIF GrerosmstBasenperfarabbdpsoB2t hadf Bat er
rod 12. The foregoing detailed description is given 15 primarily for

cl earness of under stSarfMRFad ald Wrgeestenr Yhan nthet PERSSUFe €50pe through
under st ood therefrom for. nDdifiéfgions wi || becone_ obvious to those skilled

in the art upon® eddishditfis RELIITALI MO nagd el pRBethe B5APVEEpAP: tRY

from the inventionéﬂgjg%gﬁx%égstggag? Eﬁgﬁggggvgéaﬁgﬁ' As the grooves 20
may become obstructed, for example, at the open ends 22
of the grooves 20 creating an increasing pressure drop
along the grooves 20, then increasing amounts of

10 ventilation air will enter the body of the filter rod
12 through the second perforations 32 and also will
pass from the grooves 20 through the perforations 34
into the body of the filter rod 12.

The foregoing detailed dgscription is given

15 primarily for clearness of understanding and no
unnecessary limitations are to be understood therefrom
for modifications will become obvious to those skilled

o in the art upon reading this disclosure and may be made

without departing from the invention and scope of the

20 appended claims.



- 10- CLAI MS 1. Afilter for a cigarette, said filter conprising a
porous filter rod of generally cylindrical configuration; an air

| nper meabl e wr apper extending |ongitudinalty along said frlter rod fronv ne
end thereof to the 5 other end and circunscribing said filter rod |eavi'

f1 owt hrough opposed ends of said filter rod; said wapper being forned
with a plurality of grooves enbedded into said filter rod, each of said

grooves being open at one end of said filter rod an I“ml I"ﬂ m‘wmmfrom 10
nce

in a generally longitudinal direction of 105 d filte

| ess than the length of said filter rod; tipping material exten

| ongitudinally of and circunscribin h d d filter rod; first

fl owthrough perforations fornmed thg%3§§L+h2£Efpping material, said 15
first perforations being open to and in comunication with said grooves
providing forgair Al ﬁi‘i’t@ Or3di d Q&EQY-%%’tesa's‘Hd rﬁln‘@ff&gr@éﬁf’é‘ﬁge' ng

sized for air flom/t erethrough and i nto tHe grooves at st presel ected

pressure dropy s&F6#RE ﬁitakowoaebffog@we%ql%o Jﬁrimﬁéup%f{ﬁﬂﬁ’?w

material and wrapper in a preselected area outside said grooves provi |ng
for air flow ant&ifhempesieablsawsappeduexitending Abn st el
perforations being sized for air flow therethrough at a second presel ected

pressure dropabosgtsaidhfnl2brsaod ffirom omeswlde cilrsk e stalrehelr op; and,
third air

5 other end and'circumscribing said filter rod leaving
flow~through opposed ends of said filter rod; said
wrapper being formed with a plurality of grooves embedded
into said filter rod, each of said grooves being open
at one end of said filter rod and extending therefrom

10 in a generally longitudinal direction of said filter
rod for a distance less than the length of said filter
rod; tipping material extending longitudinally of and
circumscribing the wrapped filter rod; first flow-through
perforations formed through the tipping material, said

15 first perforations being open to and in communication
with said grooves providihg for air flow into said ¥J
grooves, said first perforations being sized for air
flow therethrough and into the grooves at a firs£
preselected pressure drop; second air flow perforations

20 formed through the tipping material and wrapper in a
preselected area outside said grooves providing for
air flow into the body of séid porous filter rod, said
second perforations being sized for air flow therethrough
at a second preselected pressure drop greater than

25 said first preselected pressure drop; and, third air



fd{'ow perforations formed through the wapper in each of said grooves
providing for air flow fromthe grooves into the body-ef-said porous filter
rod,.said third perforations being sized for air flow therethrough at 5 a

t hi rd?‘%r esel ected pressure drop-greater than said seco HIH II"’H’"M", _
pressure drop. 2. A filter as claimed in daim1, whenk v i | ow
t hrough perforations are | ocated closer to the closed ends othhé.gfodVes
than to the open ends of the 10 grooves. 3 1 Afilter as claimed in Claim
1 or 2, wherein said third fl ow t hrough pé?Td?ations are located closer to

th d : | 15 4.

A'Ti1Tor s ol atiol PAFZPKRTAPHY) sfhusd (Hmsth RHE epils PR Lo

perforations argegl Qgi‘ﬁegr58§F%e %‘%fid%% ‘i‘oqsigxe’}%b&gxf&ﬁ &{é)o%ﬁéovés A
trally above i be f

cigarette filter substantia S herei escr wth reférence to
the drawi ng heregto 2He body of said porous filter rod, said third

perforations being sized for air flow therethrough at

5§ a third preselected pressure drop greater than said
second preselected pressure drop.
2. A filter as claimed in Claim 1, wherein said first

flow through perforations are located closer to the

~ closed ends of the grooves than to the open ends of the
10 grooves.
3. A filter as claimed in Claim 1 or 2, wherein said
third flow through perforations are located closer to
the open ends of the grooves than to the closed ends of
the grooves.
15 4, A filter as claimed in Claim 1, 2 or 3, wherein
the second flow through perforations are located upstream
of the closed ends of the grooves.
\— 5. A cigarette filter substantially as hereinabove

described with reference to the drawing hereof.

20




