2078089 FILTERS .FOR Cl GARETTES This invention concerns inprovenents
relating to:filters for cigarettes and other: snoking articles. For the
¢ ehoval -of par.ti_cul"eite phase constituents fromtobacco snoke |2Q§8§§T§n N
to proviide a cigarette with a filter conprising a generally cyki J i
‘plug of filtra- tion material, cellulesé¢ acetate or paper for exanple. ~
Another type of filter which has been proposed for the renoval of @
particul ate phase tobacco snoke constituents conprises an el ongate hol
menber of smoke filtration 1¢F7L7T¥RSat&fRal C\Kﬁ%ﬁk‘f{bﬁ‘u sposed within a-
snoke i npervi.ous casi-ng. There is provision in such latter type of filter
to ensure that, at Thisorngivendiioal cbocarneninproheméonts ove haethieg ,tsnoke is
- prevented from passing between the nenber and the surroundi ng casing, and
further provi diidiens gﬂ%c&tiigéﬁaélteﬁhénﬁopfibwrrré%‘éi“@ orR¥iekR%al |y spaced
fromthe afore- said | ocation for the pur of obturating the interior of

the hol | ow nenber. Fof EsﬁﬁwéV§ésefngangg$ AterBpaBR LR TR S first
t the intgeri f the hall nb dth fl ' ] | 1.
Fadi b direct i iem helesi macks” e TR CpnRps FOTREbVENE 4, b A pikn
fr the filt A .het ( | A Sl ,
i1 the Filter 3 Siiker BonRATS RG BUEBAE AE1DD) s AEERSLL L M fepr it ©f

through the valilorpinathheiRal,| QW1TBIEEE. ackBabt BEr paase. Fdbce it N
passi ng through the wall of the hol | ow menber is subjected to a filtration
action to rencethar typeulbdt €iphaseunbAt hasebésn oprofessdoker #Hd ters of

this latter type, which may be terned _ :
) removal of particulate phase tobacco smoke cénstituents

'comprises an-elongaté'hollcu member of smoke FilfratiOn

10 material which is'dispdéed'uitﬁin a smoke impervious casing.
There is provision in such latter type'of filter to ensurs
that, at a iongitudinal locatioh of thé hollow member, smoke
is prevented ffom passing betuéen the mamber and the
surroundihg caéing, and Furthef pfavision.at-a locatian

of the hdllbu member longitudinally sbaﬁed from the'éfore-
said location for the purpose qF.obturating the interior
of the hollou membé:;. Thus smoke passing from thelﬁobacco.
rod éither first enters the interior of the hollou member
and then flows in a generally radial direction through the

20 wall of the hollow member.énd axifs from. the filter via
tﬁe'sﬁace befueen the hollow mémber and the casing, or,

Cif the Filtef is reversed, the shoke'Fldus in the opposite
direction through the wall of the hallow member. Im either
case, the smoke in passing through the wall of the hollow
member is subjeﬁfed.tb'a filtration action to removs part-
iculate phase constitﬁents of the smoke. .

Filters of this latter type, which may be termed



"tubul ar cross-flow filters", are useful in that for a given pressure drop
expeci enced by -the tobacco snDke passing through the filter, the filtration
fcimncy of the filter is higher than that gbtai nable wi'th the first

\h®d form of particul ate phase filter. Tubul ar cross-flow filters are
N\ 0% in, for exanple, United Ki.ngdpm Patent Specification Nos.
1, 3N, 8 and 1,360, 612 and United States Patent Specifications Nos.
6 ande &, §lPa R %lroddfloy Filters") ea\i‘amt'.t%le}f'uqr QRoted £t ghwl ar

'cross flom1fllters present a variety of problems which make their

manuf acture %i&éﬁ%ie%@rdmté%erﬂhd@a e6i thle te®aRceS@RbkeNvention i's
to provide a Tubular cross-flow filter which is sinple and economcal to
manuf acture. J&@m?swougwe_uﬂe fLiteayy dfwe & ildracdensefifdciontyr of
conprising a snoke-filtration diaphragm of tubular formensheathed in a
smoke- per vi oushs ajEkted is brighendthan dihatofobieictebleyerith thanfigste cross
section has been rendered |nperV|ous to the passage of tobacco snoke, the

20 t uburentinngmhrtarR B MpRY iR taarhe e Faliter s pdebylrang-

dtudinally f t d | Th t
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filt wh ti filgt fed t

elnsh:;tshl nge:g %30?9;8? n%%ee?laﬁcatfq‘rpgﬁﬁs‘l s}dr tglé(r%s%ﬁn%t %r Sbﬁg;nse °

wher eby at ‘exiaf L0 G € SASNAADINA A A it N%@shea%ggdaha a
sal r

snoke- perV|ous ayer ous naterla e ens eathed fubé’i's cut
into dlscreteaﬁgngtmgg zzgumiln each of said Iengths across section of the
| ayer of

10 Prevzously proposed tubular cross-flou fllters presant

-

a variety of problems Uhlch make their manufacture difficult
and/or costly. An object of tha presant 1nvant10n is to
proyidé a.tUbular cross-flow filter uh;ch is simple and
ecﬁnomical to manufactufe. _ - | “

The present invention proﬁides a tobacco-smoke filter
comprising a smoke-filtration diaphraém of tubular form
ensheathed in a smokagpéfvious'layer of Fibroué matérial,
af which layer a tranévérse croés section thepsef has been
fendered imperwious toc the passége of tbbacco smoke, the

20 f tubular diaphragm being cloSed, at a location spaced long-
itudinally from said cross section.pf said layer.

The present invention further provides a_mefhpd of,
and apparafus for, prﬁducing tobacco-smdke Filters,.uhereih
a ccntlnuous tube of smoke-filtration material 1s fed to
ensheathlng means, fibrous materlal is Fed to said ensheathlng
means uhereby at exit from said ensheathing means said tube
is ensheathed in a smoké-pervioué 1ayér of said fibrous

‘material, the ensheathed tube is cut into discrete lengths

”



& . )
material is rendered inpervious to the passage of tobacco snoke, and the

tube of said Iength is closed at a [ocation spaced | ongi tudinall'y fror ‘pv
,Cross 'section of said ensheathing material. The tube is preferably fo

“of a fibrous material. of a thernoplasgis character, in which case the&.

.Gl osure thereof can be effected by heat aﬁd,g&essure preferably after, but
- possi bly befoaed theetgheofssabdhkabbehls d(cross sect10n1&ﬂathﬁxiauamtnf
f OF ned wholly or substantially wholly of a synthetic material such as
cel | ul ose acematerdmlpdbypeogpredeimperyigeactat the crasasgnafl Tirbacco
ensheat hing material is al'so advantageously a fibrous material of
t her mopl ast i c s@ekpaceed %he ngPeﬂﬂeﬁéHd horathols elrsesdt %s%ab’é’%ﬁmn
- tobacco snoke at tge trani ig éossectl n t hereof by the %P ctcatlon of
heat whi ch mapPBEeSsIPRaD ydl o R RRR By FEOSHATEERID P o b ur o
The ensheat hin t thls purpose be subjected to a heat
noul di ng proceggﬂ% gﬁ §9 gﬁ%£+ groove i s produced, which

groove i's deep enoygh EBPSXEE“HFQ%%J:E@J?& b0rhos OHUE e IR eladiin)

underlying tube. The surfaces e groove may If required be seal ed by

~the applicatief ahererRoplagtar Ehetadbés| i fh. uhiclHrsede tHd disdrwention
may be clearly understood and readily carried into effect, reference wll

now be made, &mewayfoﬁaaxaapberebbeﬂheyaneoﬂpamdlm@pshumﬁ;uﬁunﬂarahmym ngs,
in which:- Figure 1 shows in axial section a portion of a filter rod;
Figure 2 showsfﬁnrbrhnsvepseiblmeeﬁeceiohha.tummnta ensheathed.
10 ' | The tuhe may be formed wholly or substantlally wholly
of a synthatlc material such as cellulcse acetate or
.polyprcpylene, or regenerated cellulose.

The ansheathlng material is alsso advantagaously a
'szrous materlal of thermoplastic character and is rendered
1mperv1ous to the passage of tobacco smoke at the trans-
verse crosssection thereof by the application of heat
wvhich may-be, suitably, accompanied by ths application of
pressufe. The ensheathing material may for this purpose
be sUbjected to a heat moulding process whaereby an annular

20 groove is produced, uﬁich groove is deep enough to extend
at least to thé'outer surface of the underlying tube. The
surfaces of the groovs may if reguired be sealed by ths
applicéﬁicn thereto of a barrier material.

In order that the invention‘may be clearly understood
and readily carried intﬁ eFFact,'reFerehﬁe will now be
made, by way of example, to ths acdompanying diagrammatic.
drawings, in Uhlch’ _ _

Flgure 1 shous in axial sectlon a portion of a filter

rod;



di aphragm for use in a filter rod as shown in Figure 1;'Fi gure 3 shows

apparatus for use in the rnmmufacture of filter rod; Figure 4 shows further
apl’%E%LB for use in association with the apparatus shown in Figure 3; and -
F_ig 5 shows parts of a filter roqlas per figure 1 and parts of the

apparatus of Figure 4. The filter Tod shown in Fi gure 1 conprises a tubul ar,

smoke-filtratione &ggw €§HJ%J<§A“¥}AH3 e&%ul sa%%%QE? a%dtﬁ Eig%opglene-r

fibres. At space ocat1 on y one of shown

closed by r@ssish@igd omalds ey erflqrteﬂﬂ%msbe%uhuaﬁdraggegh The

region of fusing is denoted by reference nuneral 2 of causi ng

the fusing of theiduie 3l doutesppdiateelrony uEbethQﬂelmhﬁrSB%bﬁétBPd in a
| ayer 3 of cellulose acetate tow which in turn is wapped in a

subst ant i al filtamkeed mpervi ous plugwap 4 of a thernoplastic character. The |
pl ugwrap 4 may, for exanple, be conposed of a mixture of-cellul ose acetate
and pol ypropyl erfelgyas és. shpws fhuntée @@plasaf&lu@vfdeduwet hnaassabiatbbn -

~annul ar gr oo onl one of "whi ch, denoted i's shown, which grooves are
di sposed |H‘E’eei'hefd'laat tusyishiowm ig Figiues t3heaf'dbe 1 has been cl osed.

EZSE‘r."Leé“Se?Lé’ﬁ”la%ﬁ %h%{w%‘?d e o3 P QO4eF 0P S8cRPRAT 1947 Y Ul t her
5 *Wher by 1 thesle S0 b, R g Scetat e fow 1 5 rendered
inpervious to thhePFII2eT Hod APRGFHC iHMPEGure 1- cémprlses a tubular
smoke-Flltratlon dlaphragm 1 Formed of cellulose acetate
and polypropylene fibres. At spaced locatlons (only one

of which is shown) the tube l is closed by means of the
ualls therefore hauzng been Fused together. The region of
fusing is denoted by reference numeral 2. Thermthod of
causing the fusing of the tube 1 is descrlbed belou. fhe
.tube 1 is ensheathed in a layer 3 oF cellulose acetate

tow which in turn'is.urapped in a substantlally smoke .
impervious plugurap 4 of a thermoplastic character. The
plugwrap 4 may, for exemple, be caomposed of a mixture of
cellulose acetate and polypropylene fibres. The filter

rod is provided ulth'a number af annular'grooves, only ane
of which, denoted_S, is shown, which grooves are disposed
intermediate the regions 2 at which the tube 1 has been
closed. Each of the grooves 5 is Formed by a spin-moulding
technique, further described belou, and.the layer'3 of
cellulose tou is sealed, as Further descrihed belou, at
cross sections 6, forming side surfaces of the groove 5,

wuhereby at these cross sections the cellulose acetate tou

is rendered impervious to the passage af tobacca smoke.



The filter rod of Figure 1 is after-manufacture cut into discrete
el ements. Thus the rod may be cut at planes, such as planes A and
dlsposed central ly-of the fused regions and the grooves 5 respecti
"Each f+lter element thus obtained may be attached to a cigarette tobacco
rod*by the use of tipping in the usuat Fanner. If the filter element is so
aftached to the tobacco rod that the closed end of the tube 1 is further
fPOm the tobacco rd@e fhdkesnsRE af alharFent t he 2oERRRRRWIRGEYTS fGYtst

h f th d
ensheat hi ng | 4 @'1%%%%’532,f@@@%sﬁaiwee%g Sgiﬁﬁ?%et@%éfé%ﬁ%xrh L{}f@gs h
t 6 t ut t 3.1 t
dounst ream ond 181 Sene o=t BHETER & ERY, Sor ?a%ﬁearr*f%% B rom
passing, axtal leaa clysbig BHBCtho, g@?gvﬁgl@ t@%é&@i«%pﬁe TG kel o

~generally radially throu e tube 1 Into

whi ch -the snplgq ghighd! |t)ﬁu§XbE%afLHQH‘ ha§ bkl A€tacheaerd atcig”@:éxf]@eeadwkcco
downst ream annul ar end surface, designhated 7, of the |ayer 3. 20

The tube 1 carrobiebfyomﬁeduuetbfvaippuﬁgcmssheeaémans:nar@mposﬁﬁ ke
~alternative to a sinple circular cross section is shown in Figure 2. The
"tube 8 there délitetredliemeot pbeavedttachvdwho cbhéatobédecadvehtthyet dfhe
presenting to the snoke a-larger tube wall area. Reference will now be nade

to Figures 3 @d@sadmﬁnéha§héhﬁassaeaiussbyurrtlaﬁs promhtheh ¥9haeno xf,such
as above descri bed can be produyced A web of thernop]as
filtration nattenasmeke SFaHEIFEPBSEhQCE?S?%°3n3°$oW§4ﬁ éﬁﬁ%ﬁu?éiarf§he

10 - interior of the tubs 1, passage directly into the ensheathing

layer 3 being prevented by ﬁhe sealing thsereof ét the
cross section 6'constituting the upstream snd of the layer
3. The closure of the douwnstream end of the tube 1l prevents
-any, or substantially any, smoke from passing axially out
of the tube 1, and thus the smoke is induced to flow generally
radially th:udgh the.uail of the tube 1 intu:the layer
3, from which the smake finally exits from the fPilter
element at the unsealed.dounstreaﬁ annular end surface,
designated 7, of the layer 3.
20 _ The tube 1 can he formed with various cross sections,
Dﬁe_possible alternafive to a simple circular cross section
- is shoun in Figure 2. The tube 8 there dépicted is of
pleated form, which has the advantage of presenting to the
smoks a larger tube wall area.
Reference will now be made to Figures 3 and 4 which shou
apparatus by means of which filter rod such as above
described can be produced. A web af thefmqplastib smoke-

filtraton material 10, of cellulaose acetate and polypropylens



fibres,for-exanple, whi ch may be of a thickness of O5mmto I namfor
exanpl.es- is fed froma bobbin 11 around a pulley 12 to a pre-heater 13 .
i faJserves to preheat the web 10 before the web 1.0 enters a formng
J4. In its passage through the form ng means 14, which rieans

es a series of rollers provi dedéwat h perlpheral grooves, the web 10
is brought to a tubular formw th the opposed edges of the web 10 in "
butting rel atfibrsds For Exampls,f ahhohemayobeerf pastbéskonhssugh 8.Heamt ed dle'
15 fromwhich it energes 10 - as sel f-sustaining tube stock 16. _The
butt j oi nt cﬁtqr&@mlﬂﬂ;sﬁxﬁmolaaun§ ffiech feagea@ BpBAiByléoAraEndwat Publbzzl e
17 of an adhesive ggpllcator hesi ve,

i s;w ng frkomlt%e % zHree‘f’Plﬁltsarcd'ésc Ahhe getrHéso%BO‘EééhBﬁf‘?%acBEEof thle |
t t 1 ft { { 17
the opposed HRTE TS B el heibetioge RaPiRgaRadly o dF, LRcHPrad88des
resilience ofyd O@%@'é&é\iff‘&ﬁ%ﬂr\t&'%aﬂsoﬁ‘ﬁ 1\%4:'11@?1f maﬁﬁgnﬁﬁm I';:ﬂ?é@' ald

designates a c ice Ith serves en hot esive i s used,
to pronote ffﬁﬁrfﬁgtdﬁukdﬁlers prodﬂHaHhﬁl%ﬁhﬁéb!PherélCEﬁbaﬂés,CBhé|@dh
water for exanple, is circulated through the cool er y circul ator neans
(not shown). Ifhiis retdughtoftd Weaubwlmmt iferm wigtnehal bppssatl adgee that
described in United Kingdom Patent Specific- ation No. 1,311, 437.

Cont i nuous flﬁhamuabubﬂtanuutﬂungﬂathatunMShuboseTaeetabefopllypbob?lene or
other tow naterial passes, froma bale 21 thereof, through an air bandi ng

"~ jet device 2Mexd (ﬂﬁﬂ:ﬁ%ﬁu’d@%h & yepted gdieg 1§ lﬁl“@@nﬁhgcbeﬂ‘céméﬁﬁﬁﬁl si ng

first and second pairs of raollers. 25 and 2 S n
10 : as self-sustaining tube stock ?6.- Th %ﬁtt Jogn oP Eﬁe

tube stock 16 is then eased open by contact uith'a nozzle
i7 of an adhesive applicator 18. Adhesive, which may be
- hot melt adhesive, issuing from the nozzle 17 is coated

onto the opposed butt faces of the tube stock 16. After
travelling a short distance onuards from the nozzle 17
the opposed butt faces are bfought together again by virtue
of the resilisnce of the wall of the tube stock 16. Ref-
srence numeral 19 designates a cooling device which serves,
when hot melt adhesive is used, to promote fast setting

20 of the adhesive. A coolant, chilled water for example,
is circulated through the cooler 19 by circulator heans
(not shown). This method of tube Formatién is generally
similar to that described in United Kingdom Patent Specific-
ation No. 1,311,437,

Continuous filamentary touw 20 Fofﬁed of cellulose acetats,
polypropylene or other tou material passes,'From'a bale 21
thereof, through an air banding jet device 22, around guide
rollers 23,.24 to a bloaming device camprising first and

second pairs of rollers 25 and 26. As is uelllknoun in the



gart, I n such-blponind devices the first encountered rollers (25) ar

iven
at a rotary.speed which is |less than that of the second encountered ers
,(26).- .After being blooned, the tow 20 is passed through a cabi net n.’

whi ch-the tow 20 is sprayed with a suitable plasticiser for the tow “From -
t he*tabi net 27 the tow is trained about79udi de rollers 28, 29 and then
passes into a conical guide 30, of a guide nmeans 31. The guide neans 31
al8o conpri seart,giindeuchbéld2mibg deviceaxthe! fivstpenceuntersd rohiars

gui de 30, through which guide tube is fed the tube stock 16 energing from
the cool i ng -dd@Se ar®; drings, akhanrpkaryuseesdoeiial baskess othanfthae

d tr d of th ide tube 32, it bec I din ty 0 '

ot of the doffatthenseaRadoFNERENEBRPERFOLLPAE GER) TR TRk R 1A Bt
the t 20 t h t t.h fed,th h_a Ni t 3.th h i ¢h :
pagsegwan éﬁtrjﬁ"@ seizg’ét'r %?]tedlﬁg{_’?ﬁggdﬁ %FER%?%%B&%%HT h"@"ou nﬁ'qﬁj?tem‘éS is
t rai ned about ~pulsl 36,:apd.38,,; ' t '
1o e ahout RIS ehe o3RRS BUbL Yo et 2oL 48! A0k Y e

supplied fromimeb@apiine4022ndnbr dbljedsabedinddPEbbeY fidd e @dsY ture 33
‘is provided with a seam adhesive applicator 41 which 1s operative to apply

adhesive at ar28gd@9 mmdgitheef pabeepl igtvap wvwehidsl gdiwe J30 nidure 33 and
the garniture tape 34 are operative in the usual manner so that w apped
filter rod 42 guigsigemeansmdilhe garniture. As an alternative to plugw ap
being supplied to the garniture 33 for the production of wapped rod, the
garniture 33 may bdhei guddewmerng 3iecakepi pemasisermanteide nkrhe (32 a

10 ‘axially disposed af the conical guide 30, through uhidh
.guidé tube is feéd the tube stock 16 emefging from the cooling
.davicé 19. :Thus, when ﬁhe-tube stock 16 passes out of the
dounstream end of the guide tubs 32, it becomes enveloped
in tow 20 passing out of-tha.douﬁstream end of the conical
gquide 30. The tube stoék_IG and the tow 20 are then together
fed tﬁrﬁugh a garnitufa 33 through which pésses an endless
garniture tape 34 uhich aexteriorly aof the ga#niture 33 is
.trained about'puileys 35;-36'and'38. Pulley 35 is rotatablse
by drive means (not shown). Fed onto the garniture tape

20 34 is plugurap web 39 suppliéd'Froh a bobbin 40 and trained
‘about a pulley 37. The garniture 33 is proﬁidsd with a
éeam-adhesiva appiicator 41 yhich is operative to apply
adhesive at an edge margin of the plugurap uéb 39. The
garniture 33 and the Qafniture_tape 34'aré'oparativa in the
déual.manner so that'urapped filtéf rﬁd 42 issued from the
garniﬁufé. |

| As an .altegﬁative_tc ﬁlugufap beiné supplied to the

.garniture 33 for the prﬁducﬁion of Q:apped_rod, the garniture.

33 may be fitted with a steam pipe 43 communicating with a



source of -steam 44, the arrangenent being such that steam supplied to the
ure 33 via the pipe 43 passes through the garniture tape 34 (which
)ﬂ.ly nust be of a material able to withstand the effects of stean
|nto‘”6m120 By use of such a nodifi &l garniture and of an appropriate

tow pl asticiser conbjnation, the tow 20 may b% rendered sel f sustai ni ng. The

- filter rod 32‘-"'-":7\?%1@%03%3%&4’- sthg érr?aﬁg?e“ﬁe@ cn':?telf"ﬁt SUBPSEPéFeStEﬁﬁt hs 45!

h | : h | h of, .10
ot g Moy Susnfl te%ﬁ}%ép%%wet%% W heatheapide ko' Passreathrauply”

| engt hs 45 aﬂquge 4?9%% pe:ﬂﬁdﬁnb%%pb%%iongﬁgsﬁﬁ Erg ngd gbout rollers

49-52 - see t he ba exten s over a flat-

metal supporda sl Sabh1d wrme&hé?cf ] Apeale?rheat bl gthanyeiaLgs are
di sposed abov% tﬁe upper run of thé!band 48 aﬁd extend in ?ﬁe direction of

travel of theopagnl, 48y T tokesdH LmMonidieandarhe tandl apg bandn48 are
driven by drive neans (not shown). Travel of the upper run of the 20

band 48 caus&mptdmrrakhItnuﬂﬂtasﬁunuamr tcombd nadlibeqd ithectntya2d mayh t he
heated formers 54. This results in the formati on of annul ar sealing
grooves in the rendersdmaliffidurtdinigiopove 5 of Figure 1, and in the
production of fused regions of the tube stock 16 _as per the region 2 of
Figure 1.. If thel %bfelg?s’%?ckrodlé%’s W%%@Fwﬁﬁﬂ&sﬁ!—’étéhaﬁ-a&eiﬁ EHE

i f d
he valt Jof ThEe (et St Sac o puEteld Py AlgulEnsthrStRa:
theygr oove 5, exf s #ﬁtoeswmt 1by Lh%u*z%%%ddger B 3624 WhkgleagTve to

deformthe
take-of f drum 47 serves to rec91ue-the rod lengths 45 and

to deposit.them on an'endless band 48 trained about rollers
49-52 - seé'Figure 4.
The'uppér run of the band 48 extends aver a flat metal

support plate 53. A number of elongafe, heatabls formers
54 are disposed above thé upper run dF ﬁhe band 48 and
extend in the dlrectlon of travel of the band 48, The
take- oFF drum 47 and the endloss band 48 are driven by
drive means (not shoun). Travel of the upper run cf the

20 Eand 48 causes the rod lenagths fharéon to te rolled in
contact with the heéted formers S4. This resuits in the
formation qF annular sealing grdoves in the tou; gaxemplified
by gfoove § of Figure 1, and in the producticn of Fused
regions of the tube'stoék 16 as.per the region 2 of ?igure
1. 1If the tube stack 16 is of a thermoplasﬁic character,
the sealing grooﬁes'may be of such debth.as to extend into,
but not through, the wall of the tube stock 18, This is
illustrated in ?iguie 1 in that the groove S extands into the

tube 1. The heated Formérs.Sd whizh servs to.defcrm the



tube stock 16 in the formation of the fused regi ons thereof; which fOFﬂE{S
may be terned fu3|ng formers", extend nearer to the upper run of the. e
48 then do those df the heated formers 54 which serve to formthe seaj
grooves, whi-ch Tatter may be termed "grooving forners”. Mreover, the
sectional profiie of the fusing farmers 54 is of V form Thus the
lef-ormati on of the tube-stock 16 brought .about in the fornmation of each
f Useed regi on tuber edbcked6l ia theaflioamatian gf obtive fiisad sexdians lihereof;
in the tube stock 16, the side faces of the groove -being extended through -
t he ensheat hi n-gmcbwfg@mma mey beukezmedhifps Lngr Eprmers'Gnesiartd groove i s
shown at the right hand end of the rod _portion of Fiqure 1. There is
di scl osed .in ﬂ"ﬁé’@ﬁe@Pf itBat HBR2&f rBGr"fJnF'f'%db?@‘i’]g%rﬁ air ’Q{Il?sal 07, 765

| fo bl e f f | '
G ooves and tHO% LEBR%PEGT BARSE Fhe 5#*%@%38?%&%@%3%9@" i FHhifise band.
48 onto 2 conyaugnediug 38,01 4#9e3PRkY AL ket PhodPH b 20

‘the periphery~o rum are sna I'ers 57

the axes of Wih¢Bo9e%,P2he! E?Bs&os&éﬁléﬁéf ﬁ’{a?i‘fehré)«* '+§Hh rodﬁffuate

retaining members 58, ’59 are provi ded to ensure at eac I"ength 45 is
hel d in cont agorietrd §4pai obf vt herk ! 1 BhSs S¥he WiEreitvat ftth fd¥d drRNGUbE S
caused to rotate. The applicator unit 56 further conprises a bath 60, a
nunber [err] ampkkcaobrdughs Ghootl ynathenflophatinre ot sadtoviuderd-i gure 4.
The applicator discs 61 are of two forns 61'and 61" are fixedly nounted

al ternately orsgicomtbarenff reealtseinFaguarnd)ar Taro aum\ay df-salhcBs, the

10 - in the tube stock 16, the side faces of ths groove belng
extended through the-ensheathirig tow 20 and, of cuu#se,
-the'plugurap 39. 0One such groove is shown at the right
hand end of the rod portion of Figure 1.

- There is disclosed in thse spacification'of our United
_Kingdbm Patent No. 1,507,765 an "alternative form of apparatus
éuifable for forming the annular ésaling grooves and the |
fused regions. _

The grooved rad lengths pass from the band 48 anta
: a_convayo:-drum 55 of an applicator unit 56. Mauhted around
20 thé periphery of the drum 55 are small diameter driven
suﬁport rollers 57 ﬁhe axés-oF which are para11el to the axis
of the roller 55. . Arcuate rstaining members 58, 59 are
.prov;ded to epsure fhat each rod_lahgth 45 is held in contact -
with a pair of the rollers 57, whereby the rod length is
caused to rotate. The applicator unit 56 further comprises
_a bath 60, a numbertf-appllcator discs 61 only an end of which
is shoun in Flgure 4, The applicator discs 61 are of tuo
ond 6\ _ '
forms 6l'pand are fixedly mounted alternately on a

common shaft 62 (ses Figure 5). The conveyar drum 55, the



- 10._support rollers 57 and the shaft 62 are-driven by drive neans (not
'ﬁm\ As may be observed from Figure 5, rotation of t'he, drum 55 bri ngs
,h!g; ter rod length 45, supported in contact with a pair of the support
| B#$ 57 of the drum55, into a pos 6|on i n which an upper portion of
each-of the applicator discs 61' enters a respective one of the sealing -

~ grooves of thedod | S001ULd%Atha! the kAP ENGHPREE BRILLANLST afaEh of theed

appllcator a-respective one of the”grooves forned
in the rod Iﬁggﬁ Y, using farners 54. As the applicator discs 611,
61" rotate, omé? por€|%ﬁ§ﬁgﬁereof are immersed in nolten barrier materi al
in the bath 60 angs thuy KdcobséFied MPERTFgute Spppstatohnotatheof the .
grooves of the rotating rod lengths-45. The barrier material solidifies to
form annul ardsanl $5 ascings cadel byl bet ched Yemgtsh 685, asdpp8t tedniappl i cat or
unit simlar to unit 56 1's described in United Ki ngdom Patent. Specification.
'No. 2033207.cdkhicacoduitinga hsa 45 @histhé reuppdet drohlsssob7tbf &pelic- 20
ator unit 56 to a fluted transfer drum 64 which serves to transfer the rod
| engths to arwnd®ssimtmoe gsoahtieni intubiskdeabwppepupreyioseofegachhe
drum 64 and the band 65 are drivable by drive means (not shown). Eromthe
band 65 the q%dtn%rﬁ;amglmsohedmgeﬁlfo enterRc? FRERPFHREVS PBP PHCOPB-
oration of individual filter elenents. i areftes. Althou in_the
process descﬁ?%ﬁ&ﬂ%ﬂﬁﬁ&?%ﬁﬁr?gr W%t%??a 9”39 E s??gds%%lgﬁgﬂyaﬁﬂular seal s

63" d 63 f d h
procggs resd'fﬁ%alf rquﬂs’cﬁ'%’Jln%f la%?glggg?g ﬁ%?ggﬁé ‘?‘%ﬁg % 915'3%‘\ gkgng?g%g!t Egof

thq%ﬁ annulqg EE%B&%&HM&?%%&&?&V the grooves formed in the rod length
45 by the fusing formers 54. As the applicator discs gL,

61" rotate, lower partions thersof are immersed in molten
barfiar material in the bath 60 and thus the barrier material
is deposited in each ﬁf the groaves of ths rotating rod
lengths 48, The'barriér.material solidifies to form annular
sgals-as indicated by hatched zones 63'-ahd 63". An
appiicafor unit similar to unit 56 is described in
United Kingdom Patent Specification No. 2033207.
. The rod lengths 45 pass from the drum 55 of the applic-
20 ator unit 56 to a fluted tranSFér drum 64 which serves to
transfer the rod lengths to an endless band 65 which is trained
about pulleys_ﬁé,-&?. THe drum 64 and the band 85 are
drivable by drive means (not shoun). From the band 65 the
rod lengths may Ee bassed to further machinery for incorp-
oration of individual Filﬁer elements in cigarettes.
Although in the proceés_déscribed above barrier material
'is deposited to form annular seals 63' and 63" it'may-be

found in somse circumstances that the spin moulding process

results in a sufficient degres of sealing to render one or

both aof these annular ssals unnecessary.

LS



"aLAIME 1. A tobacco ‘smoke filter conprising a snDke filtration di aphragm

~of tubul ar form ensheathed in a snoke- perV|ous-Laye%~6%—+rbrous—nater|@_f

, Of mhlch [err] | ayer a transverse cross-section has been rendered g
|nperv1ous to the passage of tobacco- snnkk th E hragm bej
closed at a | ocation spaced |ongitudinally fronﬂmmm“ﬂ“ ction of
llayer. 2. Afilter according to claim1 wherein thet¢locath ot at whi ch the
tbul ar di aphragmis closed.is at or a { R8T one end of the filter, said
transverse cross-section at which the gayer-ls render ed i npervi ous belng
| ocat ed at or adjacent the opposite end of the filter. 3. Afilter

according tojcl apmydnaLed- vhsk glflli'g@,f- % acco ?@ﬂﬂ?d FiM¥rRI oy 2

fi brous thernoplastic materi al Ing to claim3 wherein
the tubul ar diapheagm be E@E@Eéirvmﬂ‘ Yer$he@itad 05 Aok pat@linieopy| ene
or regenerated cellulose. 5. "Afilter according to any one of clainms | to
4 wherein thgagasheat hi.ugcdmymtohsnpkﬁ psddhouf Ietey isnltranshvapsad of a
thernDpIastlc material. 6. Afilter according to .claimb5 wherein said |ayer
is forned of ccebbubestiancthereef has nkedndraidgradt vdiper vicuecdo dimeke
filters wherein'a continuous tube of snoke filtration material is fed to
ensheat hi ng FB8R30ef PhHr bebape@esneke; sthadtykylan @Wih@gm@eaﬁgsed

wher eby at t f d heat d tub
eredby a ex% iocagggn §Q§c§ fﬁﬁglge Q§aff3 Fréﬁ‘%ald cross~-section

of said layer.

2. A filter according fo claim 1 whersin the lpcatibn

at which tﬁs tubular diaphragm is ﬁlosed is at or adjacsent ;3;
one end of thé filter, said transverse cross-section at |
'uhich the'layer is rgndered impervicusibeing located at or

ad jacent ths opposite end of the filter.

3. A filter according to claim 1 or 2 wherein the tubulaf
diaphrégm is formed of a fibrous thermbplastic material.

4, A filter éccnrding ta claim 3 wherein the tubular

diaphragh is formed uHolly.oF cellulose acetaté,'polypropylane
or-regeherated cslluiosa.

5. A filter according to any one of claims 1 to 4 whersin

the esnsheathing layer of smoke-pervious material is formed

-of a thermoplastic material. |

6. A.Filter according to claim 5 wherein said layer is formed

of cellulose acetate. |

7. Almethod of producing taobacco smoke filters wherein a
contindcus tube of .smoke filtration material'is fad to
ensheathing means, fibrous material is fsd to said ensheathing

means whereby at exit from said ensheathing means said tube



is ensheathed in a |ayer of snoke-pervious |ayer of said fibrous naterlal,
th-~e sheathed tube is cut into discrete |engths, an F .
. , a‘trabsverse cross-section of t e ensheat ‘ﬁmm mﬂm\m r ender ed
‘ous to the passage of tobacco snp and th sal & length is
"cIOS‘. at a |l ocation spaced longitudinally fromsaid cross section of said

heat h A od d 7. uh
< formd of ?4{'@%%& 0 ok Vel © anphke-BeivaPle( REVES: of s sBifect oc

oy heat or bYe i@l SHLABIAL She” orfanTRIthAY 2068 I «ﬁlﬁk‘a' By 8cpbepel n

the closure i's er’ t € 1S ensheat

according to Ay BaNo O, r Und |53 r&c?\ toq’ %a%erl%h thee %sef.s pehgat hi ng

material is for
to the passagsr _Oéhé_mtm%e nn%ttetﬂl%lC&QS&a%%&'bGn1hBQ&QQBUBYtEhehe
application of heat, or the application of heat and pressure. 11. A nethod
accordi ng t()nﬁsaagﬂihﬂMﬁuﬁ!dtdlsmdkayemdo&hen&hbatbfnga&ﬂtéangthlss

subj ected to a heat noul di ng process whereby an annul ar groove-is

pr oduced, whi ahlagasbat ias ld:@eqi:mﬁbmqe@i dongidugdineddyt fromt keiduceess
surface of sald t ube.- 12 A met hod according to _claim 11l wherein said

groove is seaextinn iafe s/id inmheathing dedeaiad -barrier material. 13.
aratus for_pr Ci obacco, snoke filter cludin e to forma
Poparat us for,p Oﬁj%%ﬂ%ﬁ AQGATALGn toCALD 7 eﬂﬁgﬁeéf'mgﬁbgngaﬁe Lpecdi ng
neans to fee fibr rial t.o0 said ensheathin n hi n
nmeans ensheat hcf ch‘Pe ﬁjb ﬁrﬁc’é’llaai\j:é'rc B?Qfﬁg‘l? %v %s%%‘aggﬂ al HEQS? | ngg ,'

is effescted by heat or by heat and pressure.

9. A method according to claim 8 wherein the'closdre is
effectad after the tube is @nsheathed.

10. A method according'to any one of cldms 7 to 9 wherein
the laysr of ensheathing material is formed of a thermo-
plastic material and is rendered impervious to the passage

of tcbaceo smoke.at the cross-section_thereof by the
application of heat, or the applicatiaon of heat and pressure.
11. A method according to claim 10 wherein the layer of
ansheathing material is subjescted to a heat moulding process
whereby an annular groove -is produced,which groove is

deep enaugh to extend at least to the outer surface of said
tube.

12. A methad according to claim 11 wherein said groove
~ig sealed by the application there:¥ of a barrier material.
13.  Apparatus for prdducing tabacca smoke Filfers including
means to Fﬁrmna'cohtinuous tube of smoke filtration material,
ensﬁaathing means, feeding means to feed fibrous material
ta,eaid ensheathing meahs, said ensheathing means ensheathing’

the tube in a laysr of smoke pervious material, cutting

t ube Q;

t her no- l'astic mate i al and‘ls ren ered |rrperV| ous

.

F



neans to cut the: ensheat hed tube into discrete | engths, neans to render a
transverse Cross section of the ensheathing |ayer inpervious t passage

'of t obacco;"and means to close the tub at a I d | o udinally
“fromsaid cross'section of the ensheat aH m !ﬁﬁjﬂ atu ordi ng
to ¢l aim 13 wherein the neans to render sald of the layer

|npervrous conprises at |east one heatable fornmer along which said | engths
-roll ed, smeshattd east the faheathed tgbshdpéd ﬁ@stmﬁh&aheaghbbar

seallng groove in said | ayercearslesste | east one further former shaped to

cl ose said tubeans ¥ oranmar s)ansed @sstdony of5tha epshesshinekéayert er

substantially_as described herein with reference to, and as illustrated in

Fi gures 1 andiPPeFvigus & dfifamAsfpad &l tgdaces. ﬂ”ﬁePﬁBBSOF°pF$Bﬁ€|ng a

: b ke, fil b - | | d hed .h h f
b s i 1 ot P e, Ther i?%arb%ryﬁr%%aﬁﬁém%h'@ﬁufﬁ%?i\zpﬁ”ﬁawuégrﬁie”ce He
- produci ng a tg gggo 56 fdgt lﬂ% égf% 2 g S descri bed herein with -
| n

reference to as Illustrate gures 5 of the acconpanyi ng
drawi ngs. The1& extn&;ﬁafiﬁér&&c&ﬁa{d b %1498 LARLAYHCFabYeRAGt B5OPYI NG
. the applicants original typescript. It may contain a few amendments which

are difficultrémdéeaghid Td gy i@dtalort uFe THe rlfaée@ntmbeh:woubeaemaf@adsent S
.may be inspected on the prem ses of the. Patent fice

at least one heatabls former along which said lengths are

rolled, said at leest one former being shaped te form an
annular sealing groove in said laysr and at least one further
former shaped to close said tube is provided spacad-latefally
seletive—tor from 203 ok laodk ona formar. |

15. A tobacco smoke filter substantially as described

herein with reference to, and as illustrated in Figures 1

and 2{_3e—&gem—1—ené-z—as.4m¢med—e-y—;rguwﬂof the
accompanylng draulngs.

16. A method of producing a tobacco smoke Filtef substant-
ially as described herein with reference to and as illustrated
in the accompanying drauinge.

17.‘ Apparatus for producing a tobacco smoke filter sub-
,stantially as described herein with reference to and as

illustrated in Figures 3,4 and S of the accompanying drawings.

The text of the specification has been reproduced by photocopying the applicants original
typesceript, © It may contsin a few amendments which are difficult to read, The original
typesceript containing these amendments may be inspected on the premises of the Patent Office



