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1 CCNPCSITE VEB FORM NG APPARATUS AND METHOD Fi el d of the I nvengiggr Eb@%y
present invention relates to a conposite web handling apparatus and net hod;
and nore particularly to a systemand nethod for handling a glass fiber web
used in the manufacture of snoking articles simlar to conventional
cigarettes. Background of the Invention Snoking articles are known which
have a fuel element is attached to one end thereof to provide heat
generation for operation of the snoking article. The fuel elenment conprises
a_carbonaceous f ughoARSLUFAPRASE FHRVINGS APPAIELTYRARAMBAGIHaPPed i th a
paper w apper or prug W ap. SucCir SHOKINg articles are arsctosed, for
exanple, in U S. Patent Nos. 4,714,082; 4,756,318; and 5, 065, 776 assi gned
to the assigﬁﬁgsﬁimigﬂmﬂﬁgﬁe“t invention, t he di scl osures of which are
i ncorporated herein by reference. In one nethod of nmaking the fuel elenent
of such snoki ng dihei pteesnt iavemtion aklatesctonstdompoeite tveebabandlipg pppaiatusdamposed
between two idenfical webs of ass fiber I.al for osite
b whi ch§ eEiieh i e dentiuiany o dvrem A mg hk i rabingh Blane EBGTESY o)
rod and ove co paper,
as descri begﬁ\?‘ﬁﬂﬁ‘ﬁ?ﬁggﬁ%ﬁgﬁ?fm ?F@x;chs‘ggh:m 6%%1216’4428n£ u% {&g%e
Sept enber 29, 1993. In order to econonically produce such snoking articles,
it is necessary to formthe various conponents of the snoking article in a
conti nuous pRaskgroungd ofithe Inyentioncti on rates. Conventi onal ci garette nmaking

machi nery typi Ca'§t olIRE RAUCES o 5@1{&9% W a%g%g@%fg&&néxﬁtl?amr&@&?&gb@{eﬁ&' by

the present inven
filters, anMe@ﬁt@ﬁKﬂEdé hédt lenérakied fo ridorE 6P kiy §Hokifg aRcleTaTHeAgIeUr e of
fuel elenents for the snDklng articles described in the aforesaid patents.
However, t h@lmrmm@n&@ps& rceammowéuﬁ{mdf wrapnedf By asglpssl §ibey Webe and

corrponents of the f enent subs antlall di ff.eren rom sed to
make conventl'8HArPRS g‘ﬁ‘r“é?é’apef rPRReE OF B2 WPBs & HE SOk F‘%‘ﬁ{ef" §red‘15‘F§8?e d to
that appar atfgsegishle, il UP8" PateitINs, 417241082, 4856,94S; A FOE3CTH6%sSEndd R the
apparatus for formng the aforesaid conposite web fromrolls

assignee of the present invention, the disclosures of which are incorporated herein by

reference.

In one method of making the fuel element of such smoking articles, a web of
reconstituted tobacco paper is disposed between two identical webs of a glass fiber
material to form a composite web which is then wrapped about a continuously extruded
carbonaceous fuel rod and overwrapped with a paper wrapper which may also be
tobacco paper, as described in European Patent Application No. 562,474, published
September 29, 1993. In order to economically produce such smoking articles, it is
necessary to form the various components of the smoking article in a continuous process
at high production rates.

Conventional cigarette making machinery typically operates at the high
production rates contemplated by the present invention. One conventional apparatus for
making cigarette filters, known as a KDF filter maker, may be employed in the
manufacture of fuel elements for the smoking articles described in the aforesaid patents.
However, the apparatus upstream of the KDF filter for supplying the components of the
fuel element is substantially different from that used to make conventional cigarette
filters. The present invention is directed to that apparatus and, in particular, to the

various components of the apparatus for forming the aforesaid composite web from rolis



~2- of glass fiber material and tobacco paper and supplying the conposite
web to the KDF filter maker for making the fuel elenent of the snoking
article. Summary and Qbjectives of the Invention The present invention is
directed to a systemand nethod for handling the different web materials
used to forma continuous conposite web for manufacturing the fuel elenents
for the above-described snoking articles. In particular, the fuel elenent
constructed with the apparatus and met ho& of the invention may be that
di sclosed in the aforenentioned U S. Patent No. 5,065,776 to Lawson et al.
The conponerof glass fib¢remateral ap(l éohaedo papepandswpplyingche ¢amgogter wehtecde kdF od, a
gl ass fi ber b I ch. _may.be . c osed of ns-Corni.ng C glass mat havi ng
an uncomreéﬁ%&%&%ﬁé@ IQﬁmﬁan%teeP}@? rﬁﬁ“‘:’f%%‘f‘ﬁgof about 38 mm a web
of reconstituted tobacco paper having a thickness of about 0.13 mmand a
wi dth of about 19 mm and a web of paper simlar to a plug wap having a

' Aithe biiventidn about 26.5 nm The car bonaceous

rod may have onpoiti de,cri be in_the aforesai

. d U S, Patent. No
5,065, 776 and i s KSnPiesRRbJBYSAUGR i difsered 1tg A sYsiaR aRd (pgrhod, for heféflmgﬁé}e

delivered vi %9&% r | m%ﬁ It
I s wrapped v‘xﬁf %ﬁlégyn%g{gﬁ?lé\ésm forn%&g#{rg{g%&fﬁdgné?g%gedggn e?léﬁlﬁqéi@gand
t obacco papeuelvgidisentd foe thecabevsvdesoribell sshéling beiclapdn partizplar Tihe faglpdemdns of
the invention conprises a web unw nder that supports two bobhi ns of wound

C- gl ass mat Seastecied with the apparatugapd method of e inyention 3y ke thatidisclgspd 8xthgat el v

the tvio bobiAEERRoRR 30 2alsls NEa S s SR el G dler Vo or ovide & O
conti nuous suppl yTif compaaentyVBPthe fitg elient BOMPERY an HEHRMEE cABEnRebd R, a

transversely so that the webs being unwound are aligned with the web feed
pat h t hr ougtglassefibgppretawhich oo be demipescdoof Ovensr€ofmrg Crglassomab havihgabi n

that bobbin i | with a ful | bobbi i i_ndi f th
e, ot har . bBEPREERSS Skt B Rt o0 e itor a0 38 Bin. e Hetiar,
W thout st OPREGRLRYRNoPMES B%}e‘?% a&ﬁi&}cﬁéﬁ?%@ﬁﬁoutﬁhﬁ WRPEndd widthbrABGR! NS

are threaded about rollers“and a control dancer for
19 mm and a web of paper similar to a plug wrap having a thickness of about 0.13 mm

and a width of about 26.5 mm. The carbonaceous rod may have a composition
described in the aforesaid U.S. Patent No. 5,065,776 and is continuously extruded from
a screw-type extruder and delivered via an elongated V-shaped trough to a KDF filter
maker where it is wrapped with a composite web formed from the above-described giass
and tobacco paper webs, then overwrapped with the paper wrap.

The apparatus of the invention comprises a web unwinder that supports two
bobbins of wound C-glass mat material slit into web widths of about 38 mm with
approximately ten individual webs per bobbin. The glass webs are drawn alternately
from the two bobbins and are automatically spliced together to provide a continuous
supply of glass web. The web unwinder indexes the bobbins transversely so that the
webs being unwound are aligned with the web feed path through the apparatus. Upon
depletion of the last web on one bobbin that bobbin is replaced with a full bobbin during
unwinding of the web on the other bobbin so that operation of the overall proceeds
continuously without stoppage even during bobbin replacement.

The webs of both bobbins are threaded about rollers and a control dancer for

feeding to a splicer apparatus located downstream of the unwinder. Just prior to the
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f'eeding to a splicer apparatus |ocated downstream of the unwi nder. Just

prior to the -3- splicing operation, the depletion state of the web
bei ng unwound froma first bobbin is sensed and the web unwi nd speed is
increased to fill a web reservoir downstream of the splicer with sufficient

web material to permt web unwinding to stop so that the splicing operation
can proceed. Wien the trailing end of a web being unwound fromthe first
bobbi n passes into the splicer, unw ndi n%r is tenporarily stopped and the
trailing end of the just-unwound web is automatically spliced to the

| eadi ng” endSR}CIRG,OPTANAN, B¢ deRjetipn siagat e Meb beingdinsiound dromb s Hirst. bobhin

splicer app ' . i b ters fo
squaring t hgsr%h%? %@%ﬁg@%ﬁ% 0 ée&)féﬁF %%8&%@gr"y%nfgsﬁqg&é%@%éeam o
appl i cat or stliensglicer sithi sutficiePAtRindteral o pERHleded YinHihddEI O sivkhiad tRhOr t
sections of splicing tape and when the ends of the leading and trailing

webs ar e i nSplsing preatian egatnrgcesda MW hem thertrailingiensi efpoweb being unwound from

aut omat i cal l.ied.tq the. r and | ower .surfaces of. the webs to effect
the spl | oo kPR IRERL Bassef iSRS sfies, B Singb s JERRoit S6rPSe Bad do,

rol | er downghilRgrendhof iéSusifinweRhd Weehs Ritbinatitdl§ spRbdLCOANNMRAIRQUUE dhde
splicer and the web is payed out fromthe second bobbin. The Operator then
| oads t he | eextiwep tnkk wiweund fnem ttheredsofid bobliihe first bobbin and the

splicing tape segtions. into the splicer appagatus,in preparatjon for_ the
next splice. Dur ﬁﬁ’& Stﬂﬁ@ersiﬂﬂa@%“gb&eétcil )S 05 10 B%uﬁ’i)ﬂ QF%I%‘* SURETHABT i n
the web res e the eh@<6fth : i | y
runs at a h?‘g‘%ﬂé{f’o léjgtlon sgg"eeégéégﬁge%%g' %e\%\gha?({swte oal ?P%‘?gls&&l%ed
for splici ngplider aippatacusvarb loatied ibycdn opdrhter gridsshoredectionss eftsplioing tape hhdr

where it is slit I%gigi tudinally into two equal, widths of about 19 mm each.
The two web¥hsREbs ¢ncls of thedeafling and trajling webs anednPpyition slightly spaced aparhand

hs. A ; ' ' ' d
bt 5 bobbs dptoBRFER £ 3R5matin) KT de thidk hndlo et Ulracel P BeBETY
two gl ass websffect it lies amd the ipet dppREatdB AR lnpsiiré rettacted! rRRBEPRASRIKr

of fset from one another, but are guided bi{ the roller systeminto alignnent
one over andpwastreame of thersplipgrahen pelicthegplieed web through the splicer and the web

is payed out from the second bobbin. The operator then loads the leading end of the
next web from the first bobbin and the splicing tape sections into the splicer apparatus
in preparation for the next splice.

During the splicing operation, the accumulated glass web in the web reseﬁok
is taken up so that the KDF filter maker continuously runs at a high production speed
even when the web is temporarily stopped for splicing. From the web reservoir, the
glass web is fed to a slitter where it is slit longitudinally into two equal widths of about
19 mm each. The two webs are then guided by a roller system into vertically spaced
paths. A web of tobacco paper also having a width of about 19 mm is payed off a
bobbin and guided by the roller system to a position intermediate the two glass webs.
The axes of the three webs are initially transversely offset from one another, but are
guided by the roller system into alignment one over another and then into contact with
one another with the tobacco web sandwiched between the two glass webs to form a
composite, three-layer web. The composite web is then guided into the KDF filter

maker where it is wrapped about the extruded carbonaceous fuel rod, overwrapped with



one another with the tobacco web sandw ched between the two gl ass webs to
forma conposite, three-layer web. The conposite web is then guided into
the KDF filter nmaker where it is wapped about the extruded carbonaceous
fuel rod, overwapped with 4- the paper wap and glued along a

| ongi tudi nal seamin a manner simlar to wapping and gluing a plug wap
about a conventional cigarette filter. According to the nethod aspects of
the invention, the nethod of making t he~tar bonaceous fuel elenent is a
continuous process including the steps of continuously extruding a

car bonaceous RAPEE Figp ahelued alopg 3 engimudinad seam i & manperdsiwdaptmerapping a KDF

filter make GRAE 1 l.yi .al ass web .and a tobacco paper web,
slitting thén%f’%gﬁsg %E‘ﬁs‘lﬁ‘%ﬁ?% %%%%F%?ﬁlbﬁéﬁg,ﬁﬁﬁi di ng the tobacco paper
web between the Woodlims® e SethaBipeS f ke tvendd, e WRBRAITARINES gt form
a conposite web, wapping the conposite web about the carbonaceous rod

conmponent t GAIEeRASEeHS fuelelemant is acantinuewpprogess hecleding threastépsrofwontimeushper
web and sealj.ng.. overw apped paper web |longitudinally to formthe

car bonaceou éktp'gjé‘{'é] g f:%r\églmc_em% rPgFB png{gpgqg}tmggué% &eﬁwﬁﬁa IQfk CQIAROTERY BNt i on
i ncl udes t he JEDFOMedri Halep) bad ' f
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filter makesligiag the ghass web intel twp tdgualt width ewehspiguiding the bamespaped wqdl i ce
it.will be apparent that a primary
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maki ng a ca n ' |{C | ont L, AUouUs
rocess at heonrrnys (u EomEsREeh b0t e SN RRRR 1o codieft (i Rgbi
producti on seesens, oferwedpping theotvnbihdtivnavitica et Web ahd sdaBihs tRVeRiAppet t €S.
It is another object of the present invention to provide a production
process andPaRssayek \onginuhinallyitp dorm thesapbanacenys Sudl glament o defirtheo aspectabki ng

oo o O BBl bR eSSl ORI G ALSERRT i
art processéonaag@afdobbids in a dual bobbin unwinder so that the production speed of the

KDF filter maker can be maintained without interrupting the process to splice the glass

webs.

From the foregoing it will be apparent that a primary objective of the invention
is to provide a method of and an apparatus for making a carbonaceous fuel element for
a smoking article in a continuous process at high production speeds comparable with
the present high production speeds of making conventional cigarette filters and
cigarettes.

It is another object of the present invention to provide a production process and
apparatus for making a carbonaceous fuel element for a smoking article which are
reliable and not subject to problems of frequent breakage of the fuel element
components which has characterized some of the prior art processes and apparatus.

A further object of the invention is to provide a substantially automatic process
and apparatus for securely splicing the ends of two glass webs in such a way as to
insure reliability of the splice.

Another object of the invention is to provide a splice structure and method for

splicing two glass webs together with tape in such a way to permit the splice to be



A further object of the invention is to provide a substantially autonmatic
process and apparatus for securely splicing the ends of two glass webs in
such a way as to insure reliability of the splice. Another object of the
invention is to provide a splice structure and nethod for splicing two

gl ass webs together with tape in such a way to permt the splice to be

-5- passed about relatively snmall dianeter rollers and otherw se tensioned
and stressed w thout separating or weakéning the splice. Wth the foregoing

become her cvisr Spod AP Sthafl aingRl 103s Bha SRR Y lichy pd et
clearly undwtrﬂbm@épﬁ’ﬁtiﬁgeblew,emmrtgqhé Bgliceo! | owi ng detail ed description of

the invention, the appended clains and to the several views illustrated in
the drawi ngs. Br Wdth the feregqing amd othen ohiedts, adivargageslati featirss af therinyentibhv e
view of the,a tus qf the invention for Lng a carbonaceous fuel

el ement; FI gapgﬁf CCRME; Ee"@?gﬁéﬁﬂ%wtﬁgﬁa@fe%e gﬂﬁ?“%‘é‘ﬁ}' ﬁemﬁ&’éﬂy
apparat us ofindei@obd b9 tefepétice ftb Ghe Follcivifg HeBRed dBYRPHOR of | BV iffenfi | 1 ¢i ng
apparatus of the invgntion;ceFI GS? 4-7 1g%e scﬁerra%/‘?%) 1vflileovvstﬁél!vl Sggllr;lg’t'?lﬁg t he
sequenti al appepded dainsedndrig the sqykrat @iends illusiragddainsthevdtaswings.t he spli ci ng
apparatus of FIG 3; FIG 8 is a fragnentary top plan view of a splice nmade
according to the invention in the splicing apparatus of FIG 3; FIG 9 is a

fragment ar ygsief® | hed Splice made according to the invention
in the splicing apparatus o , FIG 10A is a side elevation view of
the web reservoi FIGE 1tise perspentiverniewrdfGhe bpParatus ®f ahe ifvenier fanaikingd vi ew

of the web reservoir of the invention taken along line A-A of FIG 10A;
FIG 11 is ¢areopasequsdyelslerenti ew of the apparatus of the invention for

maki ng FIG. 2 is a side elevation view of the dual bobbin unwinder apparatus of the

invention;

FIG. 3 is a side elevation view of the splicing apparatus of the invention;

FIGS. 4-7 are schematic views illustrating the sequential steps for making a
splice of two glass webs in the splicing apparatus of FIG. 3;

FIG. 8 is a fragmentary top plan view of a splice made according to the
invention in the splicing apparatus of FIG. 3;

FIG. 9 is a fragmentary side elevation view of a splice made according to the
invention in the splicing apparatus of FIG. 3;

FIG. 10A is a side elevation view of the web reservoir of the invention;

FIG. 10B is a cross-sectional end view of the web reservoir of the invention
taken along line A-A of FIG. 10A;

FIG. 11 is a side elevation view of the apparatus of the invention for making
the composite glass/paper web;

FIG. 12 is a perspective view showing the manner in which the apparatus of
FIG.11 forms the composite web structure; and

FIG. 13 is a cross-sectional view of the composite web taken along line 13-13
of FIG. 11.
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the conposite gl ass/ paper web; FIG 12 is a perspective view showi ng the
manner in which the apparatus of FIG 11 fornms the conposite web structure;
and FIG 13 is a cross-sectional view of the conposite web taken along |ine
13-13 of FIG 11. Detai |l ed Description of the Invention Referring now in
detail to the drawings, FIG 1 illustrates an overall perspective view of
the apparatus of the invention for naki ng. a car bonaceous fuel elenent for a
snoking article which apparatus is desi gnat ed generally by reference
nuneral 10. AR DeScriftidiCoithe 15 ,um nmej or conponents: an extruder 12 for
extrudi ng a carbonaceous fuel rod, dual bobbin unwi nder 14 for unw ndi ng
slit webs of gl aRefeirbey nowt imaletili ai thed d3Pyingsr FIGpar alludralel h®roverall

sem - aut omatj cal lté chwggleal ternate webs of gl ass mat unwound fromthe

dual bobbi n BYRRCHYE: V€Y raPRRRalS; of the imventior fornmeling rigcarbenagerusniyet he

splicing op . . filter, maker 22
nodi fi ed to‘%::‘i%ﬂltrlénr’f2 ;foggr gonafe%%lgleﬁﬁlcmﬁ{m ? ‘@%ﬁ&@%?&‘&?at“i’zbyp%ﬁﬁe& an
extruded camnorzalebls Apphrads A0 ¢onprzey Siehajo? cdmbonbiRpesh exaaN& {1 %:
shown) of a conveyor 24 that is di sposed above the other conponents of the

appar at us t G¥HTHEINREcarhqngesousfitebrod2 2 dualdrobbintunvgndes édl fommfvumhmg Iskit webs
car bonaceous,f eyl The, dual,. bobbi nger Fl G conpprises a
frane 26 f o?)fs‘ﬂg!psor t’l ng # MAs la};(n%l selicer ﬁapﬁﬁwﬁ% GEW% a mag 3’ splicing

respectivel wlefaateoRey ofolal nlab8hivodnd ﬁ&ﬁﬁﬁg &g b@bﬁlﬁ%ﬁ%ﬂ{dei’ & Q'gpl?éﬁér\%[ue rr ]

B[err] wound V\nthaglassflber web, such as an Cor ni’'ng
whi ch has bd@&rfos r¢oumuating tveab Cbmngmheespheingsmenapen \A[mnﬂosmdeb/\[mkéd 2eaeh

o & eapeciSRP S SIeT 22 TG o ol atronamcamms B! rlmep smonder 12
respective fﬁé&ke@&@eﬂﬁﬁﬁ&@a&%ﬂde%d%cﬁ’% éHﬁV@}%hEin Bag! |§l[1é3d3g érﬁcg‘}erkgot

i ndependently of one another and transverse y W t'h respec out

di recti on ofshown) efeheorngwor24, thatfie disposed hibovaeths otk ecdrh %on%t%rdf]m&i al%?ﬁﬁ"
al i gned W|th of the web throu t he apparatus 10.

g ath of travel
Wen one of ¢ ﬁ%ﬁ @?@]ﬁﬁv@ﬁef &2 Whess itis pspd g fean g@tcarque&ug ifued glement.
The dual bobbin unwinder 14 (FIG. 2) comprises a frame 26 for supporting first

and second bobbin chucks 28, 30, respectively. On each chuck there is supported a
respective bobbin B,, B, wound with a glass fiber web, such as an Owen-Corning C-
glass mat, which has been slit into ten or more web strips W, and W, each having a
width of about 38 mm. Each bobbin chuck 28, 30 is rotated by means of a respective
servo drive motor (not shown) which is mounted on respective first and second
carriages 32, 34 movable back and forth independently of one another and transversely
with respect to the payout direction of the webs W,, W,.

The webs W, W, are both aligned with a given path of travel of the web
through the apparatus 10. When one of the webs W, or W, is payed out from a given
bobbin B, or B,, the carriage 32, 34 supporting that bobbin is indexed transversely by
conventional means (not shown) one web width (38 mm) so as to bring a next adjacent
web W, or W, into alignment with the given web path. The bobbin chucks 28, 30 are
positively driven or rotated by the servo drive motors at a speed controlled by a capstan
roller 17 (FIG. 1) located on the web path between the splicer apparatus 16 and the
web reservoir 18. The capstan roller 17 is, in turn, synchronized to the speed of the

KDF filter maker 22. As the web W, or W, is payed out, the bobbin chuck 28 or 30



Bobbin B[err] or Blerr], the carriage 32, 34 supporting that bobbin is

i ndexed transversely by conventional neans (not shown) one web width (38
nm so as to bring a next adjacent web Werr] or Werr] into alignnent with
t he given web path. The bobbin chucks 28, 30 are positively driven or
rotated by the servo drive notors at a ageed controlled by a capstan roller
17 (FIG 1) |located on the web path between the splicer apparatus 16 and
the web reservoir 18. The capstan roller 17 is, in turn, synchronized to
the speed ofmesideppjatedat ap increariag speed tagnaipiain gepnpiaBt WEL 87 QRetherd £9u8ay ed

out, the bObfﬁit"g? §§P§9a§olﬁ>§$§§ﬁe§£ -7- nmust be rotated at an increasing

speed to mai ( Vieb pay out speed equal to the capstan roller
speed. Bobbin speggbyis speed iy éntrdledody fRaRSofFrstfand Skcond Gofiesloditicers 36, 3B
dancers 36, 38 which engage a respective web Werr] or Werr] passin

bet ween gui dehichlkehgagepaespsci® weldWs 2r W pagsing between guideirolieh pais #6 amd %2 2) .

Control dancers 36, 38, ¢ i se.d er. arns. 44. whi ¢ r u ti
web Werr] ooy ahe folss VASHREn i FICSP)-ghoREBAANErS oo i eoHS BrEst B 1 od
to the pi votm&ﬁﬁh‘b@apé cdnereRBGR! wats T of 4v, WSREANST af ighvedundiBlotiwie V2
I's supplied to the KDFF%IHEI’ maker 22 ‘at a constant speéed by the capstan
rol ler 17, itorsio hpplieduodes pivoakes Hatof siee daneenarins\Aer Ajsuoring\ther wgb ¥h orhe
obbi n, t he Wanteipariains KIBEBfe akeszg at ot et by gtk cHPattolss Lo,
The angul ar [ SRS Ybi C tical
sensor or an@ﬂ%(;lf1 %m@g{s%%@&ééggeoﬁsﬂy&ﬂé%m put bgfﬁfﬂinégnﬁ%&%asfbgsgga

to control tieivepaethtiohall speed 6f the bdbbing thiendapcer 4rar wilhbeginhoipivot leiocksis28, 30
so as to maintain a constant web speed equal to the capstan roller speed
during payoutbayt pivetaxie a6 \\lae apgular mpysment of Rk At iyi8emsehbY ASCRIPr i48; siFh

operation which wll . .be de ' reinafier. i -\ t he
web bei ng pa?e%n 8%?%} ?%S%ggwﬁﬁg%ﬁlﬁltgé@ggﬁ%ﬁh@n @%@ﬁ&gﬁggg}g sggiog 1%’]"{#\%\%%(1
or depl eted {Dcahtel] (RN spted TBHRY seBfo 8Ai0e BRI for B BRLbIRAShUCKES3D sd &s to
reached, a pair of the sensors 50 interact along axis D (FIG 2) and

transnmit a smginiaintaocanspat web spiedequalztotthe eanstsa rotlen spepdh duidng payh of fced
which, in tu‘rNréb W, or W, except during the splicing operation which will be described
hereinafter.

Sensors 50 aligned with the web being payed out from each bobbin detect when

the web has been unwound or depleted to a given diameter of the bobbin. When that
diameter is reached, a pair of the sensors S0 interact along axis D (FIG. 2) and
transmit a signal to capstan roller 17 to cause it to increase web speed which, in turn,
will cause the dancer arm 44 to pivot clockwise thus sending a signal from sensor 48
to cause the servo drive motor to increase rotational speed of the bobbin associated
therewith. This increased web speed is above the speed of the KDF filter maker so that
the web will now accumulate in the web reservoir 18 in preparation for the web
splicing operation to be described hereafter.

Rotation and payout of the glass webs dislodge glass fibers and glass dust from
the preliminary slitting operation into the atmosphere surrounding the bobbins. Such
fibers and dust are drawn into a plenum 52 disposed above the bobbins. The plenum
52 is connected via pipes 54, 56 to an exhaust blower (not shown) which draws off the

glass fibers and dust for collection and disposal.



Wi Il cause the dancer arm 44 to pivot clockw se thus sending a signal from
sensor 48 to cause the servo drive notor to increase rotational speed of

t he bobbin associated therewith. This increased web speed is above the
speed of the KDF filter nmaker so that the web will now accunulate in the
web reservoir 18 in preparation for the web splicing operation to be

descri bed hereafter. Rotation and payoutgof the glass webs di sl odge gl ass
fibers and glass dust fromthe prelimnary slitting operation into the

o) B 20 i SposddCanay e e e biatart P8 HERPRS telienthe et ot pes
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and dust for collection and di sposal. - G 3 illustrates the splicer
appar at us 16arfl S8deedicappares 10 ielocatpd atthe splidee ppphTatan b since ar sperator ie

uide rollers 40, .42 of the dual bobbin unw nder 14. A control panel 58 for
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the webs Wer and err] through the splicer 16 and downstreamt hereof.
The operatiﬁﬁégf’wf‘ﬁée theEsof. apparat us generates a certain amount of gl ass
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17. A transparent plastic front panel or access door i nge o the

front of theust and fibers in the apparatus 10 and connected to a pipe leading to the exhaust

blower.

Referring now to FIGS. 10A and 10B the web reservoir 18 comprises a narrow
rectangular compartment 60 located just downstream of the capstan rollers 17. A
transparent plastic front panel or access door 62 is hinged to the front of the
compartment by hinges 64. Should any kinks, twists or tangles occur in the glass web
in the web reservoir, they can be visually detected by the operator, easily accessed
through the door 62 and corrected or eliminated manually. The compartment 60
comprises a rear metal plate 66, side walls 68 and a bottom wall 70. A curved metal
guide 72 is mounted to the walls of the compartment 60 and is shaped to prevent to the
greatest extent possible disturbances such as kinks, twists and tangles from occurring
in the web as it accumulates in the reservoir. A guide arm 74 is mounted to the rear
wall 66 and the web W, or W, is guided from the capstan rollers 17 over the arm 74.

The operation of the splicer apparatus 16 will now be described with reference
to FIGS. 2-7, particularly FIGS. 4-7. Splicer apparatus 16 comprises inlet web guides
76, 77 and outlet web guides 78, 79 arranged on the upstream and downstream sides
respectively of a splicing region. A fixed web spacer 80 is located between guides 76,

77 to form a pair of inlet web guides. Upper and lower web clamps 81, 82 are



conpartnent by hinges 64. Should any kinks, twi sts or tangles occur in the
glass web in the web reservoir, they can be visually detected by the
operator, easily accessed through the door 62 and corrected or elimnated
manual | y. The conpartnent 60 conprises a rear netal plate 66, side walls 68
and a bottomwall 70. A curved nmetal guide 72 is nounted to the walls of
the conpartnent 60 and is shaped to preﬁﬁnt to the greatest extent possible
di st urbances such as kinks, tw sts and tangles fromoccurring in the web as

it accunul at i he reservoi A.Quide arm 74 is. nmounted tq the rear wall
66 and 1 he OB CP fart B o i et e EBpeer wdh mies B over
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with reference to FIGS. 2-7, particularly FIGS. 4-7. Splicer apparatus 16
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bobbin. A tape base 86 supports a lower strip of splicing tape T[err] which

i s held in phexablenipward ard awaofiomdghe saperbase 8Govinjetiaptablecknifig 8 Banoveblse
clanp 87 su n strip ot,splici.ng tape.T[err] .al so. by aifr
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base 86 and clanp 87 to cut the web ends square for splicing. Wb sehsors

89, 90 are pespectivalywhen agespsetiviehwctperssie positiofied foe splecdngi.ng end of webs
Werr], Werr], rgspectively when a res tive web e | s positjioned for
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(not shown) away from the path of travel of the web to facilitate placement of the splicing

tape strips T,, T, on the base and clamp by the operator. For example, the tape base
86 may be moved transversely with respect to the web path P (out of the paper as
viewed in FIG. 4) so that tape strips T, may be easily placed adhesive side out on the
upper surface 91 of the base 86. Tape clamp 87 may be pivoted about an axis parallel
to web path P so that the lower surface 92 thereof is vertical and faces the operator for
tape placement. Other ways of positioning the base 86 and clamp 87 for ease of
splicing tape placement will be apparent to those skilled in the art.

Assume that bobbin B, has just commenced unwinding web W, which passes
through the splicer 16, capstan rollers 17, web reservoir 18 to the composite web
maker 20. The operator will move the tape base 86 and tape clamp 87 to their tape
loading positions and place the tape strips T, and T, on surfaces 91 and 92 respectively
where the strips are held by air suction. The leading end of web W, will be passed
under roller 93 and into the space between web guide 76 and web spacer 80 and moved

downstream until its presence is sensed by web end sensor 89. Sensor 89 activates



shown) away fromthe path of travel of the web to facilitate placenent of
the splicing tape strips T[err], T[err] on the base and clanp by the
operator. For exanple, the tape base 86 nmay be noved transversely with
respect to the web path P (out of the paper as viewed in FIG 4) so that
tape strips T[err] may be easily placed adhesive side out on the upper
surface 91 of the base 86. Tape clanp 840aay be pivoted about an axis
parallel to web path P so that the | ower surface 92 thereof is vertical and
faces the omppatweb élompt&ipe hpldithe teading dAdhefrweteWs impogiiai forapiicidg ! MxiPase
86 and cl amp 8h7 for. ease of splicing tﬁ%ﬁﬁfl acenent will be apparent to

t hose skil | éithePaskionglithe splicerghawmin ‘n Blerr] has just commenced

i ndi b W2 whi the splicer.16, t || 17,
Wb resecvorr 16 WHbF B SRS S0 GSUE D e Rt St B i Be vt e
tape base 8Grédeterindied didraeter, & Sightl it RehsmiliaP® thoedhsaf rofss 17 amcRask wipce

the tape strips T[err] and T[err] on surfaces 91 and 92 respectively where
the strips aPecchefd cppstan rollerscl’ mareasthspebdatlie dgncendrrofd4vie pivfast clpckwike be
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the web end remant of web Werr] fromthe splicer 16 ( :
the trailing end of web W, and the leading end of web W, to form the splice (FIG. 7).

After the splice is formed, the tape clamp 87 and web clamps 81, 83 retract and
capstan rollers 17 begin pulling the spliced glass web through the splicer. During the
splicing operation, the KDF filter maker 22 and composite web maker 20 were supplied
with web from the web reservoir 18 and thus used up most of the accumulated web W,
in the reservoir. Bobbin carriage 34 is next indexed the width of a web to align the
next adjacent web on bobbin B, with the web path P. The operator then loads the
splicer with new tape strips T,, T, and threads the leading end of the next web W, into
web guide 77, 80 up to sensor 90 which activates web clamp 82 to position web W, for
the next splice which proceeds as generally described above in connection with FIGS.
4-7, except that the web being payed out is web W, and the web clamped for splicing
is web W,.

The sensors 89, 90 are located slightly upstream of the cutting plane of knife
88 (FIG. 4) so that when the splicing tape strips T,, T, are applied to the ends of the
webs W,, W,, a gap G of about 1/8 inch to about 3/8 inch is formed between the web

ends. Referring to FIGS. 8 and 9, the preferred splice structure is shown with gap G



Thereafter, tape clanmp 87 is noved downwardly agai nst tape base 86 to press
t he adhesive side of the tape strips T[err], T[err] against the upper and

| ower web surfaces adjacent the trailing end of web Werr} and the |eading
end of web Werr] to formthe splice (FIG 7). After the splice is forned,
the tape clanp 87 and web clanps 81, 83 retract and capstan rollers 17
begin pulling the spliced glass web througihh the splicer. During the
splicing operation, the KDF filter maker 22 and conposite web nmaker 20 were

suppl i ed wi t tbetvedenfthoendshof ineRelissWeANDPW,. lheanithl dFusped TSOTUR phoretabhf |ekd1e
accunul ated web Werr] in the reservoir. Bobbin carriage 34 i's next 1 ndexed
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Werr] and the b@a ed fgar spljcing is web Werr]. The sensors 89, 90
are | ocated flnfl\gﬁef?? SLP;:FFS)‘Y"S’éa he cutting plane of knife 88 (FIG 4) so
that when the splig it 31 i ' .ends
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| f the web erlWigamkEWe ase separged at slitRPO6 aRh iv@ﬁica?"ﬁ)a Y of thavekRI P sout he
joint as shown in_phantomlines in FIG could result in detachnment or
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18. The ful |l vyie KB Aierthakehy EHeaééﬁle_Sstp@é/cf&s GeivDs vo! Wer swag ’W,?ﬁréséég et
slitter 96 where the web is slit longitudinally by cutteer 97 into tw equal
strips W er r Jand\apentrd pluzadity ofconventional oillersof0431166 tand ¢hemwertitbliy upwardly to
a roller 108 positioned intermediate the paths P,, P, where it is transversly aligned and
guided by guide 115 to a roller 110 along a path P, substantially parallel to paths P,
P,. Beginning at the rollers 98, 100, 108 and continuing to rollers 99, 101, 110, the
three webs W,, W,, W, are directed into a transversely aligned, overlapping relation
and are then caused to converge by rollers 112, 113, 114 into a three layer composite
web W, comprising tobacco paper web W, sandwiched between glass webs W, and W,
as shown in FIG. 13.
Web W, passes downstream from composite web maker 20 to the KDF filter
maker 22 where it is wrapped about the carbonaceous fuel rod from the extruder 12 and
overwrapped with paper to form a continuous carbonaceous fuel element for use in a
smoking article.
The apparatus 10 operates generally as follows: A carbonaceous rod is
continuously extruded from extruder 12 and is conveyed via a conveyor 24 directly to

the KDF filter maker 22 where it is combined with a composite glass/tobacco paper

web and a paper overwrap to form a continuous carbonaceous fuel rod which is



Via and Wb are separated at slitter 96 along vertically spaced paths of
travel P [err] P[err] about respective sets of guide rollers 98, 99 and
100, 101. A bobbin B[err] of a tobacco paper web Werr] i's nounted on a
bobbi n chuck 102. The web Werr] is pulled fromthe bobbin B3 by the KDF
filter maker at the sanme speed as the webs Werr], Werr]. Wb Werr]
passes over and about a plurality of cofli®entional rollers 104, 106 and then
vertically upwardly to a roller 108 positioned internedi ate the paths
Plerr], P[esulisequiently cutiniosindivaushzeldigmets fpnase mnmlaldng aenmoking grticlke THS to a
roller 110 al on .a(ﬂqatép P3 substantially parallel to paths Plerr], Plerr].
Begi nni ng aFO‘?‘HgSWe 3sg/iebagep papgpWweh 4. i Also captnuqusty, formed ip pprajlel wih thep |

110, the th . . ' t i . r ersel
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112, 113, 1bd4eswrtp. a three | ayer conposite web Werr] conprising tobacco
paper web Werr] sandw ched between gl ass webs W and Wb as shown in FIG
13. Vb Werr] pddesomnosite teb W is eantiobeysts farmeddtly wamiading(dfrem alteenakDFE

filter make %@-jy\ﬁer et 4l . h ron fuel rod from
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operates generally as folTows: A carbonaceous rod i s conti nuousl y extTuded

from ext r udeperafionritie newinder/kdspdedsiup ta acomulyte an 24cess obweh matevial ine WEW
filter maker_22 whese jt. is conbined wt conposite. gl ass/tobagcc per
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a snoking article. The conposite gl ass/tobacco paper web err] is also
cont i nuous| yn#inteined comstadr al | el with the carbonaceous rod and is supplied
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16. Prior t ovithseandgreatemmgnsile forces without breakage or stretching. Moreover, only one
dual bobbin unwinder is needed since the web is slit into two webs downstream of the
splicer. If the webs were supplied at the width of the finished composite web, two
unwinders and four boBbins would be needed to maintain a continuous process.
In the composite web maker 20, the web W, or W, is slit into two equal webs
W,, W, and vertically separated by a roller system. A tobacco paper web W is
interposed between the webs W,, W, and sandwiched between them as the webs are
converged both laterally and vertically by the roller system into a three-layer composite
web W.. Thereafier, the composite web W, is fed to the KDF filter maker 22 where
it is wrapped about the carbonaceous rod and overwrapped with a paper overwrap in
a conventional manner for use in a smoking article. .
Although certain presently preferred embodiments of the present invention have
been specifically described herein, it will be apparent to those skilled in the art to which
the invention pertains that variations and modifications of the various embodiments
shown and described herein may be made without departing from the spirit and scope
of the invention. Accordingly, it is intended that the invention be limited only to the

extent required by the appended claims and the applicable rules of law.



operation, 't he unwinder—-14 speeds up to accunul ate an excess of web

mat erji i 1 rvoir 18 so that when the webs are held stationary
for sumuumfumﬁgﬂﬁﬁ the KDF filter maker is supplied with sufficient web
mat eri‘al csoit hat ction rate is nmaintained constant. The gl ass webs
Werr] and Werr] are twice the wwdth of the finished conposite web. Thus,
fewer slits are necessary on the web bohBins and the webs Werr] and Werr]
can withstand greater tensile forces w thout breakage or stretching.

Mor eover, only one dual bobbin unwi nder is needed since the web is slit
into two webs downstream of the splicer. If the webs were supplied at the
wi dt h of th&laims:shed conposite web, two unwi nders and four bobbins would

be needed to mamintain a continuous process. In the conposite web maker 20,
the web Werr] or Werr] is slit into two equal webs Wa, Wb and vertically
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conver ged betbkingtattielk lcgmprigingertically by the roller systeminto a
three-layer conposite web Werr]. Thereafter, the conposite web Werr] is
fed to the KDF filt ek dyalibobbimunytiades for uhwingdingod gldsaafibert wethbaing h@iwaeous

rod and ove i r,overweap .in conventjonal manner for use
in a snoki n%@ﬁ? %P”e‘“%*ﬁ&?’ﬂ%ﬁgﬁg%&%F?%’PW"BE‘BB%‘?’P% arﬂag’f%tlrtfaé’&i;_enboqi ments of
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apparent to those skilled in the art to ich the invention pertalns that
vari ati ons #ifcbabbinsitp she leasting end offresegand wels teehd uowoemit Somithevothendobstsiacr i bed

herei n may made without departing fromthe spirit and scope of the
invention. Accordingly, it is intended that the invention be limted only

to the extent requi r%nﬁiﬁsﬁé‘ﬁe@ﬁﬁﬁ&%fi¥&Ei@hﬁ3h§@§%hnjgglstﬁ?gﬁl;ilc\:gggx#cﬁ;o%rﬁs of

| aw. -13- Cainms: 1. Apparatus for form or us€in
t he manuf acthe eomaposite syabk icooppeising @l stiten figar slstinythefirdiod sdaokbiwebumy feer f or
unwi ndi ng angll_rass f.i ber web ,h?vi n% a.given
ow webs of substantially equal width, a first roller system for vertically separating

the two narrow webs, a third bobbin upon which a paper web is wound, a second roller

system for guiding the paper web to a position between the two narrow webs, said first

and second roller systems including rollers for guiding said two narrow webs and said

paper web into a three layer composite web with said paper web sandwiched between

said two narrow webs.

2. The apparatus of claim 1, including a web reservoir located downstream
of the splicer, means for sensing the amount of web payout of each of the first and
second webs from its respective first and second bobbin, means responsive to said
sensing means for increasing the payout rate of the web from the first or second bobbin

to accumulate a length of such web in the web reservoir.

3. The apparatus of claim 2, wherein said sensing means comprises means for

sensing the diameter of the remaining web being payed off a respective first or second
bobbin.



width alternately from first and second bobbins along a path of travel; a
spli cegl]‘mumw ' trailing end of a first web unwound from one of

t he bolKA mem# ng end of a second web to be unwound fromthe other
bobbi n; ‘and atcohposi t web nmaker for receiving the web fromthe splicer
and formng the conposite web, conprising a slitter for slitting the first

or second web into two narrow webs of slllz?stantially equal wdth, a first
roller systemfor vertically separating“the two narrow webs, a third bobbin

upon whi ch a paper b is wound, a second rqller system for guiding the
paper web to a pgsiti ﬁpff?é?%%&l?‘ﬂ'{itwrﬂ%?@‘%weﬁﬁbéf INCLEayng yoda€econd
roll er syst ' ' 0, ] ' I sai d
paper web iﬁfrgléaatg k lréggﬁﬁ%se‘lfalpg%%é@{r? nga\lefegn%viﬁ%bgglh\é&ptgﬁg? @év?é\gﬁgz]ﬁg%qc hed
bet ween sai thehnolotared batwezhshe 2apstdnerotippandtaisespdctiod dobbih, fotr piducingana web
reservoir | ocated downstream of the splicer, neans for sensing the anount
of web payoQutPBY fo £eRtrelling e Fotatipnalspeeds eC e desnesdver faPRIN-t s respecti ve
first and second bobbin, means responsive to said sensing nmeans for

i ncreasing the payout rate of the web fromthe first or second bobbin to

accunul ate a | engt h T 2ppaiBrue@b clafin 4l ¥heRAn 588 QanRt meads colifritp Aafaatdts Of
claim 2, wherein said sensing neans conprises neans for sensing the

di armet er of axthAdeadngion thg wabbangdepingtaplgyabgub fpivot raxisp dctensar for sensing theecond
bobbi n. -1§-1 4. T{ge §{) arqat us. of ctl)ai m.a, .V\(/ger ei@ saidd rreac?s 1fog
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rollers and a respective bobbin for producing an output for controlling the
rotational ppeeduwsf the respective bobbin. 5. The apparatus of claim 4,
wherein said dancer neans conprises a dancer arm bearing on the web and

pi vot abl e about a pivot axis, a sensor for sensing the angul ar position of

the dancer arm agouttyRaigaRh 8 cigid §, wikrBh W SHIiRRLomBeR 4 palr OF inlet web
guides and an outlet web guide, a clamp cooperating with each web guide for clamping
a respective web from the first and second bobbins in each web guide, means at each
inlet web guide for ejecting a2 web remnant therefrom, a cutter disposed between the
inlet and outlet web guides for cutting the webs for splicing and means disposed

between the inlet and outlet web guides for applying a splice to the cut webs.

7. The apparatus of claim 6, wherein said splice applying means comprises
a tape base and a tape clamp arranged on the path of travel of the web through the
splicer, suction means in said tape base and tape clamp for releasably holding a

respective strip of splicing tape to said tape base and tape clamp.

8. The apparatus of claim 7, wherein said tape base and tape clamp are
relatively movable toward and away from one another for applying the splicing tape to
upper and lower surfaces of the webs to be spliced, said cutter being positioned in a
cutting plane between the tape base and tape clamp and being retractable therefrom
when the tape base and tape clamp are moved toward one another to apply the splicing

tape to the webs to be spliced.



controlling the rotational speed of the respective bobbin fromwhich the
web is ! 6. The apparatus of claim 1, wherein said splicer
conpr i iﬂmﬂﬂuﬁmﬁmrwu“et web gui des and an outlet web guide, a clanp
cooper alsl Ng Wt hn each *web gui de for clanping a respective web fromthe
first and second bobbins in each web gui.de, neans at each inlet web guide
for ejecting a web remant therefrom aleutter di sposed between the inlet
and outlet web guid for cutting the webs for splicing and neans di sposed
bet ween the inl ep : aﬁﬁ‘eoﬁﬁﬂa&mﬁf\éﬁCbﬂf‘o?eswh@flemaméﬂymﬁgb%ﬁes@di tape tcdamm are ut
webs. 7. Th L | ai LQ..sal i R ans
conpri ses aﬁ%ogg@egggg%%a% ptg apetqﬁvgprr(g{ tgé ggﬁg%ga%ﬁhf ﬁ’ga"g‘ilgﬁt %{fm? ?@Vé‘l‘g of
the web t hr capglontthe tapelbaseind apetiafp. means in said tape base and tape clanp
for releasably holding a respective strip of splicing tape to said tape
base and tape clanp. 8. The apparatus of claim7, wherein said tape base

2bpl vi ng the. St 101 et o BE b intiUHBie e Ao SRPPHA AMESSHE be
spliced, sadewhstichf eldedfREcOMEd: iwedpiliel dhd UpSiatdn) BEHR! RREDRLNERR s&xgk‘?nséeape
base and tape clanp and being retractable therefromwhenthe tape base and
tape clanp Hiccleadingnd efvarespeetiveawich from the farptpng sebendsipitibinisrapdtpapeéuding t he
webs to be lice -15- 9. The aratus of .¢claim8, wherein said tape
base and ta%‘go P4 oraat‘:BV%B\gatB?éhﬁ}Ba@P&eoWﬁ?Wé‘vﬁé‘ﬁﬁ ‘6& ghidéel of the web to
facilitate placenent of the splicing tape on the tape base and tape cl anp.
10. The apparatus of claim®6, including a web end sensor di sposed adj acent
t he downstream eddl. dfheesppardtud ef cludin Guiwhersindaidpseb aamnait éjberinpuideang

pl ane for sensi n% t he. | .eadi nggﬁnd of .a respective web fromthe first and

second bobbFYEPEHE 2BATIECAFY: ILEACH dRlet WeD guide fax RRlyinga jel efrpressyrizeche
respective hpl gt heeRededfant it-anh téﬁﬁaﬁﬂ%&ﬁnolfo ﬁ)lr% ﬁlﬁtsggl?ﬁgﬁxﬁ%n&% web

remant ejecting means conprises an alr jet arrange
gui de for appdtysanpdizedtien oaf opthe dslet wek @uide in which it is located.

12. The apparatus of claim 1, including means for indexing alternate ones of
the first and second bobbins transversely with respect to the path of travel a distance
equal to the width of a glass fiber web after a glass fiber web has been unwound from

one of said first and second bobbins to align the next glass fiber web with the path of

web travel.

13. The apparatus of claim 1, wherein said glass fiber web has a width of about
38 mm, said narrow webs each have a width of about 19 mm, said paper web

comprising tobacco paper having a width of about 19 mm.

14. The apparatus of claim 1, wherein said roller systems of the composite web
maker include rollers for vertically diverging the two narrow webs at the slitter and
rollers for converging the two narrow webs and the paper web vertically and laterally

into said three layer composite web.



air to the web rermant in an upstreamdirection to force the web remant in
an u m\“““LOUt of the inlet web guide in which it is |ocated.
%m& laim1, including neans for indexing alternate ones
of the«Tio st aﬁd Second bobbi ns transversely with respect to the path of
travel a distance equal to the wwdth of a glass fiber web after a gl ass
fi ber web has been unwound from one of sg-d first and second bobbins to
align the next glass fiber web with the path of web travel. 13. The
apparatus of clai (3 1Th¥hsga®ius Sediflmd, atierdih REE w&st}eézeaﬁmacamﬁmsqfna%wt 38
mnm sai d narrow webs eac have a w dth of about 19 mm sai d paper web
conpri si ng tebtngelapdpepattaennadngvadtrinspareab dront p8nehma @yvedlmeta pgadat us
of claiml1, ein said rolle stens of the conposite b i ncl ude
ol [ers T or SERGSEL 3 Faft ares Aol 15 P Emom 0 VDR S BBGS SeomHped Peter and
rollers for converging the two narrow webs and the paper web vertically and
|aterally into said three | ayer conposite web. -16- 15. The apparatus of
claim2, wherein $&i dppefatusefoerspliting @ogipgsi filet wenfornaw in ahd anagufasture of
conpartment having a transpa_r_ent front panel, a curved netal guide di sposed
in said rese$m%‘$1ﬂgﬁ8%°§§r°@9'@ﬁ’ts1“l§g di sturbances in the accunul ated web. 16.

R ngart e oo conadme 88 ARS vebOfliadt Ry affaitdd frst dnd WEcofB MR Sl

snoking articles conprising. a pai¥ gui des gui

and second ghf&sg ﬁpﬂee AndVRIer I@a\faoag JaRPREDSYIng pagea out/frbmciespectité friteng
bei ng payed out Fromrespective first and second bobbins al ong a path of
travel to a sqspn@m@bmé iong; 2 path of traval twetsplgzmgéegm, gui ding the spliced

web fromthe splicin i.Qn | ui de for
clanping a web in thg gﬁﬂ%t%‘b‘fe\/\éﬁgb@ﬁ%&w 9‘1’6 fr%‘}’éﬁ? Vﬁﬁ:l’% thete™
remant from each i n'aeélaﬁf@baéﬂb@lﬂ@d \ﬁ:ﬂ?‘éﬁélﬁ&/%' SHAS 6r BRiNpREN at Web 11! @k web
gui des and the outlet web guide f

associated web guide;

means for ejecting a web remnant from each inlet web guide;

a cutter disposed between the inlet web guides and the outlet web guide for
cutting the web along a cutting plane transverse to the path of travel of the web; and

means disposed between the inlet web guides and the outlet web guide for

applying a splice to the webs in the splicing region.

17. The apparatus of claim 16, wherein said splice applying means comprises

means for applying a tape strip to the upper and lower surfaces of the webs.

| 18. The apparatus of claim 16, wherein said splice applying means comprises
a tape base and a tape clamp, suction means in the tape base and the tape clamp for
holding a respective splicing tape strip to the tape base and the tape clamp, means for
moving said tape base and tape clamp relatively toward one another to apply said tape

strips to the upper and lower surfaces of the webs.

19. The apparatus of claim 16, wherein said ejecting means comprises an air

jet arranged in each inlet web guide for applying a jet of pressurized air to the web



cutti a cutting plane transverse to the path of travel of
t he mammmﬁgﬁﬂ)@msposed between the inlet web guides and the outlet web
gui de+tor app splice to the webs in the splicing region. 17. The
apparatus of claim 16, wherein said splice applying neans conpri ses neans
for applying a tape strip to the upper and |ower surfaces of the webs. 18.
The apparatus of claim 16, wherein said_gplice applying neans conprises a
tape base and a tape clanp, suction nmeans in the tape base and the tape
clamp for hqobgdihhd i i | Cd édﬂl%afﬁ . d the
tape cl anp, qlf:neans @g{l ﬁﬁrsgf\%lg#gd{gegﬁ%& t"?ﬁ’g& b%%glggg af)gp%'\t%pu%fﬁgﬁig? ?@/@@R
toward one afahdimlettwebapridy irswhithtiaisdocitdd. ps to the upper and | ower
surfaces of the webs. 19. The apparatus of claim 16, wherein said ejecting
means conprises an air jet arranged in each inlet web guide for applying a

jet of pressuriz 4 . L7-. remmant, i.n, an trea irection
![O for cg the mb%é%en%&a%@sngﬁgg ré%’n?’&lluglé]étal %%b 8‘&ﬂ E‘e&sgf %épqsmq]ggj
gui de in whitké dotwnb@edn® @ad & .ead inldthRetR BRide dind SupRfresth Hif thd GurningChlasstl R @

web end sensor disposed adjacent the downstream end of each inlet *web guide
and upst r earseBiing jtee leading epdmfameespeativeemell frgm the finstandhgecond hobbins and

respective web,fromthe figrst and second bobbi.ns and.produci an out put
for Tact i vat gyt a8 gt 57 e Rtnd e Empaor Hiec St P it eatlape
apparatus of claim 18, wherein said tape base and tape clanp are novable

away fromthe path of travel of the web to facilitate placenent of the
splicing tape on 2lheThappparame ofimlpimapd; whemin sad® tapa base fand tape clanip meous| y

conpr 1 1 g CHE B ToRom b ok el o Rerwep o cederoh 2 i en
wi dth from ghd 6‘§H‘M§éf)b§8t?§?%i§?@§-t h of travel; slitting said first web

into two narrow webs equal w dths; separating said two
narrow webs into a spaced rel ation;

22. A method of continuously forming a composite web for use in the

manufacture of a smoking article comprising the steps of:

unwinding a first glass fiber web having a given width from a first bobbin,
along a path of travel;

slitting said first web into two narrow webs of substantially equal widths;

separating said two narrow webs into a spaced relation;

guiding a paper web between said two narrow webs; and

converging said two narrow webs and said paper web together in two
directions to form a three layer composite web with said paper web sandwiched

between said two narrow webs.

23. The method of claim 22, including the steps of:
providing a second glass fiber web of said given width wound on a second
bobbin, said second glass fiber web having a leading end;
positioning the leading end of said second glass fiber web at a splicing
region along the path of travel;

sensing the unwinding speed of the first glass fiber web from the first
bobbin;



nar ﬂa‘“ paper web together in two directions to forma three
Iaygmmm\ with said paper web sandw ched between said two narrow
webS's . Jhe* mét hdd of claim 22, including the steps of: providing a
second gl ass fiber web of said given width wound on a second bobbin, said
second gl ass fiber web having a | eadi ngq 2nd; positioning the | eading end of

said second glass fiber web at a splicing region along the path of travel;

sensi ng the unw ndi fI L | as |:be VER om |k St
bobbi n; -18- at ggﬁi’geg%& g(r?1 ﬁﬁeﬁgglwdﬂc\{hﬁ%# ﬁg’ g‘Bé%‘& &éet opd:;lé\lg’toﬁgﬁ euir#/éndi ng
of the firsglagd filser wéder web; cutting the stopped first glass fiber web
along a cutting plane at the splicing region to forma trailing end of the

first glass fiber webtiagghestopppd fisstrgies fibsr wabealangrasmuttipigpianefat Bersplieibg
splicing the |eadi end.of the.second gl ass fiber web.to the trailing end
of the 11 1 steEIodoRn Bdiihe £ D ARG et mebant Artkogemoan drult Kb from
the second bgbPfiperak@ng said path of travel. 24. The nethod of claim 23,

i ncludi ng the steps of ejecting the web remant of the first glass fiber
web before the spli spligngthejeading emfitof thet decomlglads fipes welpto @6 trailing emdtdfod of

claim 23, includi the step of clanping the first glass fiber web upstream
and domstra’ﬁrﬁl‘]rétféﬁ 1519 8% r egi on when the first glass fiber web is

stopped and during hﬁ%ixﬁdgﬁe%hﬁ%eé&ﬁ 1as¢ Fibed 3R TRIR 08 REorkd B AonyesiEel N

said splicing step incl t he st of applying splicing tape stfips to
t he upper apsathlofwevelurfaces of the first and second

24. The method of claim 23, including the steps of ejecting the web remnant

of the first glass fiber web before the splicing step and after the cutting step.

25. The method of claim 23, including the step of clamping the first glass fiber
web upstream and downstream of the splicing region when the first glass fiber web is

stopped and during the cutting step.

26. The method of claim 23, wherein said splicing step includes the step of
applying splicing tape strips to the upper and lower surfaces of the first and second

glass fiber webs in the splicing region.

27. The method of claim 23, including the step of sensing the amount of
unwound web on the first bobbin, increasing the unwinding speed of the first bobbin
when a predetermined amount of the first web remains on the bobbin and prior to
stopping the unwinding of the first glass fiber web, and accumulating a length of the

first glass fiber web upstream of the splicing region.

28. The method of claim 23, including the step of spacing the leading end of
the second glass fiber web from the trailing end of the first glass fiber web from one

another prior to splicing to form a gap of predetermined dimension therebetween.



?

‘gl ass fiber webs in the splicing region. 27. The nmethod of claim 23,

i ncl ud ensi ng the anount of unwound web on the first
bobbi n}’lﬂm"mimﬁmrﬂmununw ndi ng speed of the first bobbin when a
pr edet erm fedt anburit of the first web remains on the bobbin and prior to

stopping the unwi nding of the first glass fiber web, and accunul ating a

| ength of the first glass fiber web upgtg_eam of the splicing region. 28.
The net hod of claim 23, including the step of spacing the | eading end of
Lhe second 9l assyd.! B meBibdl SIS, Wil Vo Tdadlorliles Sbfchliol@aSad! e
web from one anot prior to spl'icrng rmne

di mensi on th’@l’xﬁﬂﬁtﬂl\ﬂmm 3/8 ineil9- 29. The net hod of cI aim 28 wherein said
predet erm ned di nension is about 1/8 inch to about 3/8 inch. 30. The nethod
of claim 23, includi ng t he steps of aI ter nately paying out a gI ass fi ber

web fromthe fir S s ¢l n t-h i.ber
together in the 2‘% ﬁ?’ @e?ﬁog'?fﬂ &%herﬁﬁ?gsqfﬁ aﬁ?}pp&ylag(%l afl ber
web for forghgdfibélewew HRas tHeefirdeind second bobbins and splicing the glass fiber webs

together in the splicing region so as to continuously supply a glass fiber web for

forming the composite web.



