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EFlICE I'N ADVANCI NG WEB OF PAPER Background of the Inventtion Th re
invention relates to a web splicing apparatus and nethod for formng a

splice between the trailing end of an advancing web of paper or

material and the |eading end of a new well of material. In the pr gmw lulmmlmmlmlm
spirally wound conposite containers and other simlar product

Lube v ndl ng. machi ne. T8 g@ﬁfﬁ%dﬁs @%caﬂ%ﬁl%ﬁﬁﬁiﬁsﬁhﬁ%‘%fs?ﬁﬁ' Faad

wi ndi ng machi ne upon the e &F BARER eadi ng end of a
web froma new supply roll nust be secured to the trailing end of the
expiring web. To facilitate thls operation, a splicing machi ne has been
previ ousl y preffoseiipferei-Lihel B 6Rhnces t hrough the splicing machine,

and then through a festrmﬁl@ﬁ@éﬁﬁﬁxdﬂﬁéﬁﬁiwn Relf Lt €s proceegeing to the tube
wi ndi ng machi n The | eadi ng,_end o qguvg les fed into, the machi ne by

hand, and heI%PeJrh "~ 2 AR ll“?l%rh o}V %Tjerl’ﬁ[ AntPHE°T he suppl y
roll is enptilketwedre thaitragl ong edd tdfe axmpdvancied web gef ppadeand hel d
stationary byof necsphl fANG- IRENLAE. Dok d i Gath e RGO @opedswed |9
noved into alignment. wth the trailing end of t expiring me and j oi ned
thereto by a.Tﬁ%ﬁ%#%ﬂ; adhesive tape to forma butt splice. The advance of
the joined web is then I@SﬁWétﬁibdéﬁti$ﬁﬂoﬁfﬁpiﬁa&Mﬁbwéﬁn@d&@ﬁpﬁgltérOUgh
t he festoon H%ge accunula1§ agd t o, t (ﬁ%q% nmac ?lne The festoon
type accumul et T 2 he o §9Tﬁa%§nﬁﬁ?1 flﬁy %uﬁ% ?%HV?%ythe t ube
wi ndi ng nBChlmEIIhWIW@bthﬁ s@beci hy Operat ilwigh sspeddt frde & ubeppd pdi ng
operation can, pf peegdy WLHoUrs hLe: Tbhi Al | Thes 300, despL bed splicing
machi ne is not conpletely satistactory however, nce the nmanual 10 FEg
200 -2 pl acenePit Bruehe PRARR PR ML ofhe h@%wmm Taeh e hRe pr esent s
a safety hazagige @H@psynﬁ@mnb@mglr@ﬁ@tfédgrﬁwtwédm@ éeadbngaendpwi th
the trailing Pnd iS not assu # ot her t%ggs of EUtéréﬁklglng
machi nes haver beBn? pPoPot™F 1Hr I T%S e%%c?%ﬁ? w?htPtbe* &t hdfPAg
machi nes of témdtygbeths eestribhedvealbovelo Thechuitasel tbes dpscthbsed.in U S

Patent No. 4,763,098;h§ &x%ﬁfﬁénﬁé‘é'E!@ex?fp{'&'@?@ué’ﬂzof)répblséér§he§€qn't
conprises a new web preparation assenbly Wwh IS Uused prepare the

| eadi ng edge %@eaW%%mPQE%nC%Sn%hFQ%%ha t%%%lﬁbmﬂlﬁ@cﬁé§§nb99du§éﬁnto hol d
a portion of m@o@@w aveﬁegﬂaoﬁ @-_hbé pa@éuraﬁlh@e@ye beﬁerenppbeeeaahgon for
splicing, a ag gbgé use fﬁ% L g nd .a uttlng and
adheri ng asse I9 i ot éﬂ%oﬂg? %ﬁts ?Pﬁg bognﬁ Causes the
trailing end néwthebexpi fedgined tbebwmaadheeedytbahle beddhrddedge aof the
new web. VM"PeéB? §89§£§&Hsbge§065989m'ngbemregﬁaeaee@hea%a Fl&s no doubt

satisfactory fo hy production processes, is believed

appar at us mou?ﬂlﬁofsb%mEBF%dtotP%IFéﬁF&lEGte%ﬁdogpFP@eeéPdéﬁﬁgeHehmw nkl ed,

or creased papergweppelit ah8 Retardtaghiynapyobyeeheobpliieipgesanthinw.ention

to provide an nHrgved sglaglngngpggratus mhigh LS %QE% e rellably cut and
splice webs of papéer —as g &8 F'6VE% dbs mnndlng machi ne

ey are sequenP §|Wy
or the like, ahdgwheoh waghbehsatebyloper anddofl thies eaidaimy olsiecindf the

present inventiLonahorREQULAEHYN Bﬁé%e@fb%l%e%@kﬂec't%%eawr@xl&ﬁ 2nd net hod
which results’in the_formation of plice having adequate strength to pass

through the rBREFndBL16F- thghﬁaﬁGVééFﬁrPﬁgtBFoé€§§e§nHQQ)HﬁHQR%Hn its
integrity in thetkrpal,peeddtht the new web is advanced through the

festoon type accumulator and to the tube winding
machine. The festoon type accumulator permits the web
to be continuously supplied to the tube winding machine
during the splicing operation, so that the tube winding
operation can proceed without interruption.

The above described splicing machine is not

completely satisfactory however, since the manual

R
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14 is a further object of the present invention to provide a butt s‘tlﬂ cFﬁ@ 200
appar atus and net hod which maintains precise |ateral alignnent of t

FEB 2003 -3 web segnments to allow their passage through the renmai nder of
(the manufacturing process without degradation. It is another object of the
present invention to provide a butt splicing apparatus .and nethod which is
able to achieve a mnimal spacing betweddr the trailing end of the expiring
web and the | eading end of the new web to wit to pass through the
remai nder of PCREEERGT &t Ghen ge696€85§“\93| P% ?‘edé‘ﬁ?”ad’ 3% &8¢ to naintain
the integrityachinke piriesehtpr adsatfetht hazaadyoaadpaliniceulsar a@imﬁtatteof t he
present invengi prQvi I5C ap whi ch
provides a clrgea%?lmt&?man stq%ar{%ggeghg Eh kb“'gtqf%1 ﬁ %%éﬁlﬁ—%% t he

expi ri ng webnatd asisairiedadi ng end of t he new web and whi ch i nvarl abI y pl aces

the two ends at a consiggheRt)r %ft%%negpleg%tf' RN o yielc%mg GRlcrihddat they
may be prealigned and precisel y\f| ol ne Summary I nvention According

to one aspect’@yr HFEPESBREENFORt UEF th‘i’ela@SPé:lﬁ‘rté\ﬂndé*H-% t4Rsar at us for
:‘M?r m‘hng a prleﬁéb@i[ W@%fhlhlé% bffa:cthlen@y@@d aef g@@ﬁe&werdd@gxmb ofoHmt erial .
ich is adv al,ang of trav t adi n of .a new we
of material, % (,58&6 |ﬁlglsg F’gﬁellnn? 5d G 8" uB%’drt %I 9nBavﬁ fhg a
general ly £l efﬁm}@;s@mtmrlﬁ/@ceff mhegappmlnm@pellwebsof amed erti aI thereon as it
s advanced alaneiEhe RALROlek! BRba,CkATR HRARMHIRHARAGION 4 Asdd ame Lo

sel ectively clanp the advanci r;gé material onto the upper surtace of
the support pPaPEePGrst Shet He @@n@élgtehé’rfe@f ney web s & d¥ghg'seGthi sm

mounted to thkegder anrdsadfmrg Tars%lé&‘lbﬂlysexs@w&l&miol@@%ﬁbﬁtﬁ%rﬂpﬁertlf@rﬁ@ﬁe of
t he support pﬂl te to nsver énsever t he st.o pped magerlal and

thereby forma P& Png Wend, © S eh &P g ?5@%??30% rel’easabl y

supporting aspliding, EaBnZ@DCassIémblle'adlismagi e:mleqiamtg drheofexgp inedmaneb of

materi al theggen, a‘Mdt%tJ‘ r;,]gigraqll rrg#%% e figw web of material
re

including a | eadl ng end Wh ocate ettermned initial
position wit ﬁ%ﬁ@éﬁq%hmé%ém PXPEERY r&ﬁ?ntaiﬂﬁb FFHE G b hol di ng

assenbly on the iflirare efrmr dﬁ)\t@{@@xﬁlﬂl\d\@eﬂve&a nal sRd nsdtddnconaiei n the
| eadi ng end (if the new f material .is in spaced rel ati on above the

trailing end SPrRe St w5 P5id aqowered positi on wherein the new web
rests on the upper surﬁfﬁveleofthteheip@mmus plestay idredl iin |Ghear |y al i gned

Wi th the stopped el a‘{:%r{Ee%!l,SerféPrd te%taltVl%ﬁ/aéEB/fﬁgfcﬁlh%W web

hol di ng asseg}l y bet;tlryi\gle%he rais i équfngﬁif Osﬁét'ﬁ&f@ andﬁu?]a%‘?gl for
tenmporarily ﬁ%ﬁ e 95ERdi g d5 ViRP

pr edet er m nedrc@rlice Haa! i aditdh v sRacGtadley tdig t0ol splisk neadsnaged he frame
of the apparat us .f.ar, rel easa%é%egs&?aoortl ng the tool at a predeterm ned

| ocati on V\hereljﬁﬂi]hed | eardlcffge R%e web is in said predeterm ned
initial position wth rigspectadasdinggnevemetl it il bissepbeyenher eby the
trailing and JRANGENAS Slolffe WEDS dEboRE |48 Proonnest sa-byugeans of an

i nterconnecting, tape or new web_ holdi ng assenbly is noved
to said | onerBH Gosid |at¥hle K&:d?%’ffﬁo]ﬂ() ot Rt %?b‘f? hef i RIRAEI on,
there is prowdeathey rﬁ&@b@jeﬁmﬂm eSptd CE §Whai Mgnainexphthgeweb of
mat eri al whi coh itsk}adjlv nci gg%og of t velovmth tge | eadi ng end of
a new web of Fatel at? r?%? "Sa¥h %f Bava |ngavveb of
material of finite | engIth B onsa thbbjﬁCtrfaf/etthesPn@@eng theentvance of
the web of ngler) lach ﬁhﬁn;%f@v%] nkgut,e@dsﬁf'féﬁ‘?é 8ppLPachgsangaspl i cing

| ocati on, transverse y. severi e stop mat er i aI at the splicing
| ocation to tHEREY Toteharesalts nbne'h}éle of0¥‘ﬁ%té‘t36pﬁédavv§5 igRd i ncl udi ng

advanci ng a weby 58y efdeguaes hawi-snythansvessel yhastgas chberstnapped rweb, and
positioning the | eading end of;a new wep.of gt 8" gkntq:3n;3l! gned position
integrity in the final product.
It is a further object of the presgent
invention to provide a butt splicing apparatus and

method which maintains precise lateral alignment of the



10 ‘FEB 2003 -4 wherein the leading end is in linear alignment w t hgt EB 2003
~trailing end of the stopped web, and then joining the two ends tdget ;
wherein the positioning step includes placing the | eading end portion of
the new web in a predeterm ned orientation on a noveabl e separate tool,
noving the tool into a predeterm ned | ocation wherein the |eading end of
the newweb is in a predetermned initial position aligned in spaced
rel ati on above the trailing end of the-8xpiring web, w thdrawi ng the tool
whil e retaining the | eading end of the new web in said predeterm ned
initial position, and |lowering the |eading end portion of the new web to
sai d al i gnedeposetments Thwusxlloy thehy pawmsdgeolthrbhghnehe wedmadmdelre of
accurately | paded t he new web haql din ssembly. In the preferred
enbodi nment , ‘tg%em%%%%ao(:r utrﬁpgt%r?%% ot elgggu\gr%er%r\?eragéogr ot al ong which the
web severing neclianisnanctiagapbddct cofriie, papdebheinveintieneto ngrawideani sm
i ncludes a ¢l Ln I Lil to. I 08S .an e opped
web onto th% ggg{ér‘g%%gl eggﬁh%%‘g@sggaﬁlﬁﬁﬂeg%{agf‘gﬁ% onl% gﬁggsfgté%ﬁl(f%ttehereby
snoot h and holwdntielpepaicbng obetinrerst Opp etiravshingdjeacke st tthe texpiding end
thereof. A ar.ale ttL0g: whe I Se POSI T ever 0 web as
the web sevggpnggﬁegﬁgn%%g%%e% héfé eg%lf ol!ééswe‘gerl% Ce‘-f‘j'S E%lglé)r“% rplt‘%:l }tr? %%%tghe
Dr awi ngs Softbrofighh&hebjreppinden aflv&heagenudbctueing epretedmveittiant havi ng
been stated L _appgar d i QL. C S
consi dered Fﬁgggﬁfiln%%i gﬁawite t entggggrrpe%%/i ﬁéhgggﬁlﬁggeﬁ?ntﬁ?gﬁnﬂ 10F
E B 2003 -5pFPguee.- 1 is a sonewhat schematic side elevation view of a butt
splicing apparatyg R@ShL! GPEUpd t {RA NeBLIELL VEE Vet st PRvd it @t ube
form ng machi ne, and which enbodies the features of the present I|nvention;
Figure 2 ist® f PAGWERR aryy HusHt ePbiaindn apparrbes t RndofeEBPd pantichof t he
appar at us apdolaien gukitant tat! %nal ga_gaweea?@efgf 2p8¢n FLRRIT Erdilfiggure 3
is a partly sectioned side elevation view of the butt splicing apparatus of
Figure 1, af®di QfusheatPRGTLRE KaRdaRe| Bhpodedddid PG &A Fhey n¥hptibarily
supporting tha |Weadn0ieRt-iabliheRRWsWathd Ntwo PR @itM Nedonki Sttt | On
wWth respect to the tool, and wherein the tool is releasably supported at a
pr edet er ni nEGIEEERET ohOFFEINE FucHIT1eBPRGH &° £BaT Hheyr Yo PSHIREE and
partial |l y seQligasedard Grealigedli poinddeews of the tool shown in Figure 3,
Figure 6 is a fragnentary partly sectioned side elevation view of the rear
portion of the butt splicing apparatus shown at a point in tine in the
splicing semuamaeysobsauamivehoidémat of Figure 3; Figure 7 is a sectioned
pl an view taken substantially along the Iine 7-7 of Figure 6; Figure 8 is a
partly sectioned front

According to one aspect of the present invention there

is provided an apparatus for forming a splice between the
trailing end of an expiring web of material which is advanced
along a path of travel, and the leading end of a new web of
material, and comprising a frame including a support plate
having a generally flat upper surface for supporting a web
of material thereon as it is advanced along the path of
travel, clamp means mounted on the frame to selectively clamp
the advancing web of material onto the upper surface of the
support plate to stop the advance thereof, a web severing
mechanism mounted to the frame for transverse movement across
the upper surface of the support plate to transversely sever
the stopped web of material and thereby form a trailing end,

a new web holding assembly for releasably supporting a



el evation view taken substantially along the line 8-8 of Figure §;~ R
“is a sectioned plan view taken substantially along the line 9-9 ﬁfo EFEB?U?B

8, Figure.10 is a fragnmentary sectioned view illustrating the web severing
mechani sm and the bracket plate for interconnecting the nmechanismto its
drive cylinder; Figure 11 is a viewsimlar to view 6 and illustrating the
apparatus at a subsequent point in time in the splicing operation. 1t~
FEB 2003 -6 Detailed Deacription of thesdxeferred Enbodi nent Figure 1
schematically illustrates the conponents of a systemfor the continuous
delivery of a web of paper Wto a tube form ng machine 10. The system

i ncl udes a tleadéhgt gpd gektiei yofr &ched 2wihvofgmhverial | tisyepar,t Wighst ands

and which ig,rotatgbl e about a.horizoptal axis.13 so_that_jhe twq,
supporting ?)" Si rtliegﬁén%a%n epc?’%\}é’fnsé B}St?e R4 1%Sh °0§S nla}qgr&?%e}n%&pgt he

axi s 13. Asa |lemtimgt exhd twieidnbiar Hosdtasll muppopredebernioldd afnitthalweb

bei ng deli veredtrig tvr}{aﬁur%e fo[_j 'nq_t},énachi ne, and_the outbhoard stand
supports a FIPrFET I H: £°5PSH gélop S ASETPE oHE MREBEIE P%nd%8n t he
creel, the web \Wolsiichel | asevremtbliyyo an el splame ndoappaveimast 1devheat anbodi es

t he present _jinvention..and the web then. continues. to_a _festoon type
gg? H .Ehe 1%?#% g gnfﬁg

accumul at or “£6 gﬁ\}gﬁ??oﬁa?r%lensl gn an nﬁal?@d t%ftﬁeet ubeé 1's

machi ne 10. matetrtheli ié ush repaeckde meddt iemt gbdviee tdel itehhyimppardatafs thé
i ncl ud I =14 ' | nel 18 and
! aes o SEBEAL Bl ke p0Rged " Sl 053 Bl LS 1 o

two upright | a re nupstre e roller
22 i's nount @ ttheexupprr heuwifaset af ythret supperthelsitge gpidaties, linehrdy

hori zont al PQSst+pl3te ' mmg;e eeS) d €Sy M th
t he substan\t&ﬁggﬁsaf ﬁg%hup%{gr %tﬂbrﬂfp}ge 2 ’o?d}taﬁ;eemgﬁ%%%éptf% atgg?%%%lﬁ’g
hori zont al | yoyipgnédeninel twed hpddinssespenbhcbetwestigethsf nadisedolangr 22,

note Pl gur e gwehedopnst £ AR ehaOu! dBof OELE! rafiaditah 50 BUB EthPERuCeN L he

side plates 20, 21, for guiding the web as it |eaves the splic appar at us
and advancedefdinfie ertumerhion 1& the new web in a predetermined

orientation with respect to the tool, and means on the frame
of the apparatus for releasably supporting the tool at a
predetermined location wherein the leading end of the new web
is in said predetermined initial position with respect to
said new web holding assembly, whereby the trailing and
leading ends of the webs may be interconnected by means of an
interconnecting tape or the like when the new web holding
assembly is moved to said lowered position.

According to another aspect of the invention, there is
provided a method of forming a splice joining an expiring web
of material which is advancing along a path of travel with
the leading end of a new web of material, and comprising the
steps of advancing a web of material of finite length along a
path of travel, stopping the advance of the web of material
when the trailing end thereof approaches a splicing location,
transversely severing the stopped web of material at the
splicing location to thereby form a trailing end of the
stopped web, and including advancing a web severing mechanism
transversely across the stopped web, and positioning the

leading end of a new web of material in an aligned position



1 0'FEB 2003 To gui de advancing webs of different widths thr ough%mB ZQUB
‘apparatus 14, there are provided two upright guide plates 28, 2 a
parallel to and adjacent respective ones of the side plates 20, 21, wth
the guide plates 28, 29 being nounted to carrier brackets 30, 31 which are
in turn supported by a conmmon threaded rod 32 which extends transversely
between the side plates, note Figure 8. The threaded rod 32 incl udes
oppositely threaded sections which nouni-respective ones of the carrier
brackets 30, 31, and a control knob 33 is provided at each end of the rod
32 to permt the rod to be rotated and thereby adjust the spacing between

the side plai&e%ei?0, tkd. 1&hainpPsehaam£LdgasS Anebie $1idmmehat fit@acthdrount on
angl ed bracket, 32 for the purpose descrihed below, note, Figure 7. As best
seen in Fi gthasti®9afid 0F { 1R aBharRad sWshc| Rk sther| &?rb‘i”d% deRf cEB¥%6

mount ed on éfds fitayjEthke, Seheséivaine goyigibAenadyedsi Ng-M@RsOblaBLRF i al W
ace 25 of the su rt plate 24 ig (S?;OIF t he adyance
I

onto the upper sur o]

t her eof . Thghecl iﬁ?}%’rﬁ? dRA c%o%qnnc‘%d’é]%e aprelfBt | eBINeVing a
pad 39 posisérinacitannt be 4 Gidreadld eépatsteticeldl, abaing t3@ tthal iheopad 39
may be sel ective rai,se Figure 6). or .l owere Ei.gure 11 best seen
" Figur o5 & BHPSRRE 3REPEIR VamHE: Crrorsagd Ged by EBe ngev
mechani sm 4delroimtiad 4 pirddetbraimed ainittrians yesseismvenedadhospatéd upper

surface 25 gof,the suppart plate 24 taq transversely, sever the stopped web of
material anttHerZhy 5@8?’%1 ah? ai Mg 84d Sf‘&t hggweﬁﬁe Theemﬁfﬁﬁgrt&g]f’ate 24
i ncl udes a vidndwering shet té31 avbihle whetdirtimg whie deadinggendcbfintken 41 i s

Zdapaeg tFOEH%V %ﬂ%”ﬂﬁé&%@s pYeadPe ARIADES AN YRS HEERF & ANRL 136 814E 44 and
the 1leading end portion of the new web to said aligned
position.

Thus, by using the tool, the new web may be accurately
loaded onto the new web holding assembly.

In the preferred embodiment, the support plate includes
a transverse slot along which the web severing mechanism is
adapted to move, and the web severing wechanism includes a
clamping wheel positioned to roll across and press the
stopped web onto the upper surface of the support plate along
the slot and thereby smooth and hold the portion of the
stopped web adjacent the trailing end thereof. A separate
cutting wheel is positioned to sever the stopped web as the

web severing mechanism moves thereacross.

Brief Description of the Drawings

Some of the objects and advantages of the present
invention having been stated, others will appear as the
description proceeds, when considered in conjunction with the

accompanying drawings in which;



dowistream transverse edge 45, which are parallel to each other zng FE 2003
‘apart a di stance of about onequarter inch. The downstreamtransverse %
45 i s perpendicular to the upper surface 25 of the support plate, and it is
defined in part by a tool steel inlay 46 as best seen in Figure 10. The web
severing mechanism 41l includes a carrier plate 48 which rotatably nounts a
cl anpi ng wheel 49 on one side thereof arfd which is positioned to roll
across and press the stopped web onto the support plate 24 al ong the slot
43 and thereby smooth tHSYFSEr thi d§ &f SeHewSRspFedemest 15djSHdht the trailing
end of t\rllﬁ S;az\lgﬁv%&i\@ﬁb:vi:@mz@,f ttheuear rs'ﬁgricﬁhgt adpﬂa&r[)a&w qﬁiﬁﬁmgm&& a
cutting eel, osi ti o tQ_ sev e .stoppe as e web severing
nmechani sm 41 Yove¥ t"f?g’réga ossY ﬂ‘—i‘?hc&fsﬁdr’ré‘gv\ﬁé’e V\E:O’br‘?asftoalﬂmeﬂ%ul ar cutting
edge 52 whi cmamiojrext sindhiwdhitdie eslboid 143, taed fielad vamesulcdr the tprepetge 52 i s
defined by a;sifgligevel on the outer periphery of the cutting wheel so
that the anndlar cutti'ng edge 52 engages the downstream transverse edge 45
of the slot. The tool dtiEBIre @ 4 46 fregmentieayodaont vl &M@t xe agai nst

whi ch thg CUtvtiié"kgr?’ﬁ”'QQie 2 1eag neigcﬁs t:th‘éhléb%‘é@&f[td&s\ﬁﬁi Yw,grehrﬁromthe
contact between the transverse edge and the cuttin eel . e cutting
wheel 50 is poRItidied tatjré’r@art%iee lﬁleaﬁé248’fsg:l§é“%o e transversely
spaced fromthe clanpi Mionheel3 4% aampdridlyi Becdthenddamiidy atematasnt he
severing mec j . RO T i ¢ olidsline
position to Eﬁe@%?séétﬁ:bﬁ%tggggﬁfj%c#l@gs?\@ggﬁﬁu%Ig—llffgtf% s&%eaj?l’d . Also, the
web severi ng ifdétdiadmngl the tised -hedldupes id igniiyg Wesel B 10 F E B 2003

-9 which is W@dﬁl@n%dﬁﬁcﬁi&bﬁgy theNnNecl@hd erddecutid ngewhesh 50 and
which is posiitioned on the sSide of the carrier hpI ate 48 opposite that of

the cl anpi ng Wh&ePASSHFFHERE T Qi amed BEE FRPSE 1 Sering
mechani sm 41 trmies aaldngered rsltote £Dd10 isewerl dadwabigb, sugmoxteveatmhael 53
will roll acr thg_t. i f. the trajli e portion of the web which
is on the upﬁ(}fezifm Si 2%{)% ]IQ:R:ea%s o(%\ eiZPS,tE}Hteo“[‘l“‘lgfehrele Yy rotate the cutting wheel
50. A drive cylinder 5&i®iysow de Porneediqn ddatt md heaxiebar kEyeri ng
nmechani sm 41 ddcansii$ & Mad1essm it UPRRIs 94 frate Rfopfsidgn support plate
24, and is unt ed bel ow the support plate as best seen in Figure 11. Al so,
a bracket pl at'®¥B% ekt ends through the slot 43 and interconnects the drive
cylinder 56 and the carRigrreplaties 48 fifagnientwety sevneriyngseechanedm 41. The
drive cylinder; §6 | ; S ti Linder .of €0 i.ppal design,
and the pi stgll%no‘%tlses‘ﬁao%%ql \;\e\kﬁlllec%%%sircea%{f#e cy'?n e€ tglgsgts}in%l‘lfé:)gnnect ed to
t he bracket pFiRticBY GPrH:rA oI siherofatt e Rednthdier sbne htt Ehe bracket

pl ate noves N e sdlerdise tAHPURIQNR eCiHDcal esrghheénst he cyl i nder.
There is a sealing nechani sm (not sh\%\!}z t hat rm%]t ai ns p%eﬁsure in the
cylinder as the piston TS AT HAEhP L Wbty BBFE provi ded for
rel easably suppmsttamgidley |eashiqgltendl jpor t7-0h of Bigewveweb of materi al
thereon, with the |eadi f. new web i C in a

predeterm ned initial pos \tﬁl[%né)vﬁgt hhaerespe]%,:if ?%%ﬁ%négsg%ngﬂtﬁo and the
under | yi ng sl®teVEr iqprelgyartdeen austanel aeby h%l@lﬂﬂgthgsiﬁﬁ?y%@ i ncl udes
a support pl derrffhavéng a generally flat |ower surface 63, and which is
nmount ed 100 FEB 20"%3,14 0

gure 9 is a sectioned plan view taken

substantially along the line 9-9 of Figure 8;

Figure 10 is a fragmentary sectioned view
illustrating the web severing mechanism and the bracket
plate for interconnecting the mechanism to its drive
cylinder;

Figure 11 is a view similar to view 6 and
illustrating the apparatus at a subsequent point in

time in the splicing operation.



to a pneumatic drive cylinder 64 so as to be noveabl e between a S
‘position (Figure 6) and a | owered position (Figure 11). The pl at gﬁDGEEB 2003
includes an internal air |line system 65 which is connected to a vacuum
source via a line 66 and which comunicates with a plurality of downwardly
open vacuum cups 67. The apparatus of the present invention further
conprises a hand-held positioning tool 76-for tenporarily supporting the
| eadi ng end portion of the new web in a predeterm ned orientation with
respect to tHeekdbredAdEpesiPkien ¢k el el Tas yelledel 70 i ncl udes
?l handl e grip f71 \Ahi7ch Réf@@ﬂ_ﬂ@%t@ﬁréop@%u&pm%wa&@_Etzevdfsnirgﬁidgéi,nesba_
at upper s ace upon i C e. ] eading en ortion of the pew web is
initially plgéé%gr%hg ?%%?m% l%?%%yih%fﬁ%%ggggfr%ﬁ%v%?@%o?%?ﬁﬁragrgference
edge 73 whi chsystedapbedthe bentingoes delivehe dEadi wgbenfl phpeheWnew web

when the web is nanuallg pl aced on the ugper surface 72, The tool 70
further has arPi#terhal TOERLEh BRahHR? ¥9: whilk® T6RHEMi tBELYSRFtR a vacuum
source and w I i ci. ng: yac 76 which act to
firmy hold t%@ragg g&%% ?%%9%%%236%%%¥a%%.h#ﬂ% gegygkgg??on of the upper

plate 72 of tédeppootindd stahddesndransyers€ abtHt (8l @habbutedi ne an
engagi ng surf.ace. 79 foi accur t he t ool i.s. Lnserted

el | ocatin en it
Tnadthe ool Romidoncdl SLEH! £ oed (RLE LR 1S s dPRat Rhe BarEt 4050, o
garti tC:J' aL l y,c&ﬂhe?éo%véﬁsécts B atﬁéﬁﬂ%iz@n.]?éf E@ﬁétéﬁé@g ﬁ]@?gbat;hét aic@nglts 60
irectly bene e suppor en ., O new ol di ng_asse y ,
oo T oA PR 2 B el 2Rt P P ureo B okBRe 33 Whon
the tool 70 isosp @Pséﬁéoﬁggybébﬁ?l@@Qi@&r@@dtgftﬁgetﬂ§$/E@Pm&ﬁgin a

predetermned injitial position with respect to the 1 0OF EB 2003 -11 new
web hol di ng dE%%ﬂb??'68?3iF%?,°?E€°?E§d$ﬁﬁn@nﬁuPE°5F?gﬁeﬁuair§8 tFy 18bove

t he downstrean $tamdversesedijend5 of the slot 43. As further explained

bel ow, the rel ease of t a ' | .70 apd t ti [ of the
vacuumin the support p g?%ngggnégggéggt%gg?%r§%r§g%nggﬁggfigggoggphe new
web to be rel®atedd¢ibnerdd took 7ebasplhelidgbgprphtatuppdht wpiahen 62, so
that the tool_ can.then_be renoved fromthe spligi a ratus. To permt

t he operat or ?@b%%h??oFg?hBrﬁﬁ%Pgt?8ﬁe8£l?ﬂe §B§i§ﬁﬁg8§§p§bﬁpus, the front
control panel c¢Ft goues2koi acEaedeson vwpauatswntitAt8t 6r ofontrol ling the

vacuumto either the, too 0 or the_s 0 | atepn 62.. Th anel al so
i ncl udes a spFPLEFRHESRE bé??6ﬂn8§n§hggﬁaéi¥gFPvﬁg§stPHS sﬁgﬂﬁﬁsgenerator.

Thus if the nmesclmbhegeds incorrectly positioned, the operator can press the
reset button and start again. A_splicer ready hutton 85 is also provided as
a safety feature, and whPchP8eftvédshiasadarmPREIBEREoN “WEi ER1AE1EGNnect ed
to the prograappdrbhegscleonhedlidee asgbaephttiudexopekat bpenoffriahe splici ng
apparatus until it is pushed. Also, an upstream optical sensor 86 is

provi ded for WBhFhoinAdueses BhbasgpPlatroA8ofnghEWRePWABENG 14 i ver ed
fromthe inbo apg of,.the creel, 12 nd secaon tical or 87 is
provi ded for ﬁ%%F%%r?gg %r Pﬁgepgé 8ﬁ§e%df %nngﬁg%gﬁggh“k%bgigg%brt

platen. The Spbtiag Brogesmoherdr eadgxkenpr paieohekla ys Meteer fthe
operator positions a new roll of paper in the outboard stand of the creel
12, and the efddef plrEerewand! b hordagerniyp lcyebestippealt papde At tishg

equi pnent (not _sh ),to forma clean and, square, cut. The .l eadin of
the new roll i'§" ﬁéﬁ BSEV £8né eoﬁl%ﬁepgggftromlﬁ%'F&ﬁ stéiaE#¥%§ﬂ%é B
2003 -12 withfihe beadirnguefdcal 2gned wihieh silpeoirdr wared & Héerlemiges edge 73 of
the tool. Wiep the end.of the newrall is in the proper position on the
tool 70, the VREUGRITS dnerdisde o e ol PRATE0E ikl ® S o s ve
tape T i s appbifedheortideend20f ndte mewurd |6 .so as to extend forwardly from
the end of the web, note Figure 5. The positjoning toal and the end of the
new rol | are then inserfedINRsdaa7d YA4 éﬁ’rldfncFOd‘g‘sEﬁ ighelf 5y the
reference surfaces huilt Jnto the spd Gar tae%d de posigioningii,99l Ry the
edge 73 and t % u%F?g%F brac éts §%Z en the emj%%'the E%W rolT 1Is
properly posi webned, itthd esaeisuraHen dgie quosy td e rer U cdnd sadtesmee gi zed and
t he vacuum sy m_of  th u rt platen is inmediately activated by
rotation of t%é%sva\‘nctcé%m‘@fi#ﬁgépbsi tioning tool is then w thdrawn and

pl aced in a holder until needed for the next |oading cycle.



Depressing the ready button 85 arns the splicer via a programed |

‘control,” and when the active roll expires and the optical sensor Sg@ng:EB 2003
| onger detects the presence of the expiring web, the automatic splicing
sequence begins. Mire particularly, the air cylinder 38 extends and brings
the pad 39 down to clanp the tail of the expiring web and thereby stop the
advance of the expiring web. It will be-rloted however that the tube form ng
nmachine 10 is able to continue to_run, ,using material fromthe_festoon
accunul ator 16. The secgﬁdgﬁbg?céﬁvé%ﬂ§%$ SWﬁfc%1§%%§%%ttWbdb?%sence of
the end of thehnsugnebhbeapphhatts 14, colgest £k tiordNeded ogwanmed | ogic
control so as to prevent the armng of the circuit if the new web is not
present, evenuPhbghh gnédecndgteat2dn 3% Wakchea¥e ppasablel The and cyl i nder
56 then extend% anLng t he geb severinﬁ nechaqésn1fl acrgﬁs £?e end of the
stopped expi r FHGPAEBT sHSEREEHY Br M5 sGtiara® cttd® RIPEFF #F Y0 F E -~
2003 -13 thisy,0pgrahtoguikbepthaapi fg, Weehe A9 | RoR9Sed i 9edatpikpl | across
and press the stopped web onto the upper surface 25 of the support plate 24
al ong the sl obrd8keahd Bherd3bywhiobt aranin cterp shepporedopy od cbemshopped
web adj acent tge trailing gnd Eh&éeof. so, the cuttjng wheel 50 is
posi ti oned t ot REGRACERECSt 3ppEBL GRLSXERAT ( CYRNFBRES STHRERr P8 wheel
53 which rollg;aergsscbbe WBPeORi&NP OPPOSTEE ShAL QLat RSS9t as the web
severing mechani sm advances acrosS the web, to thereby increase the cutting
reliability ofinthedesattpngsunhet). thheadedtsedtatondewicich i mgumbeel 50 is

si ngl e bevel e PLpvel yer t Vi | ean t square
edge, and sergggﬁggt?ﬁéaébégl%fp?%%eggﬁgpéfaﬁfgﬁgé%%dfgt %ftoﬁggs ent
reference | ocabhonol Akaep BBeigl prpvigedhee! eddh assdres tkeéiabdesgutting of
damaged, wrinkled, or creased _paper in that it clanps and snoothes the
paper sufficieatPGrrdE FBei aBfeteupei HOtated eand heherey ngdiyer ethe

conpl ete, thesgheigyl b8gREchdths acléVelLbes2@S 0. NOYR=thgsEUPRAIt pl aten
62 down until the upstreamend of the newroll is attached to the
downst ream en@dgest @é ekepi pidg pbdates Thach|mowet oppl #r%ibed byrpeksesi ng t he
exposed portion obrt PReaghLpb¥E HAPErTHhéfl 9= LOR! agbe M Rhghhe gevered end
portion of the expiring web and agai nst the upper surface 25 of the plate
24. The support platen B2 hadtt heepatn 3Vigheds retandt 11 anthehe downstream
tube form ng Qﬁﬁ&‘?é%uB}JHlxbﬂﬂdQQ ghélmpiﬁgsaéﬂéetbe.ﬁgﬂﬁegs gh the web.

The roll delivery cree 2 then rotates about I1ts axis 13 to reverse the

positions of fhamenboasdlandivelpoatamstanedsadamicihe wpbi cEng cycle is
conpl ete whe t Qo e n hei | ye exte d Ltion in the
accunul at or 2%;@%ﬁ£§§e§e§§56 E%% ﬁéé?% %%%§£¥%4¥%n§£pgﬁ§igﬁggkkkhe expiring
web is then rphaved2dytgravopythe hiviascd. thManyofrodi Theatiampiagd ot her
enbodi nents of the invention will come to mnd to one skilled in the art to
whi ch this i nd@¥ifen3petraiHdefadi AgcEHRt beneyiingert B8 heXdéRPngsPpfesent ed
in the foregoigg F LPL ;0 S i ate raw . ex | e,
whi |l e the abo%g gggggg%ﬁéhaﬁg gﬁ%cggge?séﬁﬁi%Ee?§gd§§%gﬁgdSF§EFor%§g but t
splice as desehabethei paWi Bb hayubpdessleeditrbaly aniewdrl(@ppure spl oge may
be formed by forwardly extending the predetermned initial position of the
| eadi ng end otovAEeAewFh@Breand) utilizi ng a doubl e sided tape. Therefore,

it is to be understood pBabekbeskBMenhi PghgeBOb haabeol,i whked to the

speci fic enbodi nents di scl osed and.that nodifications and ot her enhodi ments
are i ntended TBPBEFHEI GHEHTGF AHAEAE®sEoBEPOF ¥ RE 128p BRESETORE

Al though spechb{acbar#e ahe eFahayedrherghByvelBRY m@femds®d sdksa=08ngric and
descriptive sense only and not for_ purposes of _|imtation.
upper surface 25 of the support plate 24 to

transversely sever the stopped web of material and
thereby form a trailing end of the web. The support
plate 24 includes a transverse sglot 43 along which the

web severing mechanism 41 is adapted to move, and the

slot 43 defines an upstream transverse edge 44 and a



1 O0'FEB 2003.-15 Clains: 1. An apparatus for formng a splice between_th
‘trailing end of an expiring web of material which is advanced al‘])rﬂg EE&%HUB
of travel, and the |eading end of a new web of nmaterial, and conprising a
frame including a support plate having a generally flat upper surface for
supporting a web of material thereon as it is advanced al ong the path of
travel, clanp neans nounted on the frame-&o selectively clanp the advanci ng
web of material onto the upper surface of the support plate_to stop the
advance t her eépwn&t\n&@nsé\r@ﬂwgrﬁ@cﬁéﬂﬁsmsmwﬁﬂ@@ fFet parpddied o
transverse moygpnt, 3800534 NeMARCL AU aca; 0k JLhe PRI, Plgte to -
transversely sever the stopped we SF et & Car and t fer y forma trailing
end, a new welguagitéimg radsentiihe fdownséireagabirpnsyepset iedgea 4%dd ng end

portion of a new weh ,of material thereon, with t | eadi ng end rtion of
the new web oPSHREDF ST ISRiThE 4PPEXdISHG fass \%%i 8% i%?el 5&“&1’@333 n a

predet er m ned ;i Ricld, ala ROt 15N QUi JEIPEParko e 33T oLe MBS JOUNt i Ng
t he new web hol ding_assenbly gn the frane for nmdvenent between a raised
posi ti on wher &fnaFh@esadiasd did FdPUe 1Rew web of material is in spaced

rel ation above the trailding V%%dg%alﬁgjg?‘g%‘%%%%%i b,41aqglcquld%\@ra]ed posi tion

wherein the new web rests on t surface of the support plate and is

linearly ali gaagrietrhplaeesta@pped cielrotditiapd ymeaastisoh salaggliingl y novi ng
the new web hol di ng assenbly between the raised and | owered positijions, and
a tool for tekp6eadr ity coupper tildy thereeddiang aid oS PPEtidnehd® web in
a predetermn ri i W e Ct e ol n Q he
frame of the g’%&?{r 3%%§%%0%%rdelpé%ssgsb%&%s55p§PH&n§}e ghtt%oﬁharéte%gl%p&é

pr edet er mi nedplleteat 2én alleaceithnet Isd ot #30 apdEtBe2@dy stedtdadiheg end of the

Wb ol di ng. ABSRRBES, CndrEny Rt ST ABIRRI Tokdiong "Enderd The Glebs may
be i nt er connethed seyemegnsredf. adlisat etbenwesthiiey tdpeeor 8 htatedlyhen t he
new web ol di ng, ag9e1dl g S PO 53l 00l ed RIS e

stopped web as the web severing mechanism 41 moves

thereacross. The cutting wheel 50 has an annular

cutting edge 52 which projects into the slot 43, and

the annular cutting edge 52 is defined by a single

bevel on the outer periphery of the cutting wheel so

that the annular cutting edge 52 engages the downstream
transverse edge 45 of the slot. The tool steel inlay
46 forms the operative surface against which the
cutting wheel 50 engages, so as to prevent undue wear
from the contact between the transverse edge 46 and the

cutting wheel.

The cutting wheel 50 is positioned on the
carrier plate 48 so as to be transversely spaced from
the clamping wheel 49, and behind the clamping wheel as
the severing mechanism 41 moves across the web, i.e.,

from the solid line position to the dashed line
position as seen in Figures 8 and 9. Also, the web

severing mechanism 41 further includes a drive wheel 53



2. The apparatus as defined in claim1l wherein said web severing ﬂe@hEﬂiBﬁZﬂU3
‘including a cutting nmenber positioned to sever the stopped web, and a
separate pressing nenber positioned to press the stopped web on the upper
surface of the support plate as the web severing nechani sm noves across the
upper surface of the support plate. 3. The apparatus as defined in Caim?2
wherein the support plate includes a trafsverse slot along which the web
severing nechanismis adapted_to nmove, wherein said pressing nenber of said
web severing Wbéﬁanﬂ§npééﬁﬁﬁﬂ§§saachaﬁﬁFﬁelﬁhQQFHEGEF@iBﬁeghﬁo rol | across
and press thecgteppgdwyeB108H0ahBewHRPBRN i§Upbaeei8hetinensURROEL 4RI 8Fe al ong
the slot and thereby snooth the portion of the stopped web adjacent the
trailing end therestrigtiepdptiesdBdopnosing hbabepfcbhprcdaspangutti ng wheel

positioned to sever the st ed b as the seyerin hani sm noves

t her eacr oss, Wﬁ@ﬁZiﬁgtﬁBach iﬁﬁ%gﬁQEIwﬁﬁglgﬁgann%ﬁHF gﬁ??ﬁﬁg edge whi ch
proj ects intogagkdiabohecHBighN4gahdvaboh16RE1 PRE 81LFaASVEESEGHGE Whi ch
is perpendicular to the upper surface of the Support plate, and wherein

sai d annul ar tuett web,edye diisai dheait bAgwivhdéekoild detomedthyta single
bevel on the outer geriphery of_ihe cuéting wheel which en ageg,sgid
transverse ed§@T6£°8aPd 5PGt tr@fhdiBEneddrdPREELPRGOMNEBE FEPPEELE oned so
as to be.transgeopacekliesppeedetimonisai dEctagpshgtwasel rowhaeeebysai d web
severing nmechanismfurther includes a drive wheel coaxially and rotatably
connected to ¥afatsephrafettindi W§efhelP - and positioned to roll across the

portion of the ~oFE ar§ggsFgﬁagaggdagegsgérg?ggghako%esting upon the

upper surface of said support p € on the Si sard sl'ot opposite the

trailing end ekctipeosheppgdtnebweb BB Erial mechhgaiwmbasevering nechani sm
noves transversely across the support plate, to thereby rotate the separate
cutting wheel transvresgppararassashdetrned furtraen?’d Obr ther supppirtsi ng a

drive for reciprocating_the.web severi mechani smtrapsversely across the
upper surfacepgﬁg?hé4$uﬁﬁgrf?pWSPEZegngg&ﬁWcEﬁfn8P888§Qapgf?3eg§ylinder and
a bracket pl abestnteegonneet yigesand dri¥g, cyl bpdekeangdisakdseeb severing

mechanism 5. The apparatus as defined in Caim1 further conprising a
vacuum syst enekoende| sbrovehy thel dlnf tReandadhnhgrentnpetsi Sheofirike new

web in the predeter.mn ori.eptation_on_th ool, ., and_hol di ng the | eading
end portion oFyﬁﬁgdﬁnggeﬁngng%ﬁecﬁgﬁ}ﬁﬁbpggﬁﬁiﬁs 8§SE§E|Ve%ith t he | eadi ng

end thereof | gegkedngnmeahdnpERdetermned initial position. 6. The
apparatus as defined in Claim1l further conprising a drive for '
reci procating the web s&wer dmgveechanndart PAnseepsebyilassos prehamatijger

surface of the Euggort glate agd mh'cg i ncludes .a %rive g%liqdeE and a
bracket pl at eSYAtEPESnRECFPRYSE ?8n8hi §5¢YPr ng8f §RE BACHReb Sveri ng
mechani sm 7. showeb hetdlich fier ihedgde $pki cgljioderirng6an sexpnmieand edely cof

mat eri al which_ is adv ncing alon% a path of tngyel mj§g thﬁ,leadin end of
a new web of HHREePrarkesn8la6fpresPhgtfhe dtEigeor fadian EVid e Ske 5 of

material of fiphiechengtl gbengiacrahBvet hAdKgl chit gaRiknNgdt headvance of
the web of material when the tralllng#end t her éof approaches a splicing

| ocati on, traRdFEPBelFCIBFErPRGSt He toLBphEE ¥ 18AHat eli"a™%at*® Be spl i ci ng
| ocation to theagbwngf eedhantical |(neg ehdwd) thatstappecinsl@riaud@03 -18

in the cylinder as the piston moves.

A new web holding assembly 60 is provided for

releasably supporting the leading end portion of a new
web of material thereon, with the leading end of the
new web being located in a predetermined initial

position with respect to the assembly 60 and the
underlying slot 43. More particularly, the web holding
assembly 60 includes a support platen 62 having a

generally flat lower surface 63, and which is mounted



web, and including advancing a web severing nechani smtransvers
‘the stopped web, and positioning the |eading end of a new web oﬁ %FEB?QQ)?
in an aligned position wherein the leading end is in linear alignment with
the trailing end of the stopped web, and then joining the two ends

toget her, wherein the positioning step includes placing the | eading end
portion of the new web in a predeterninéaobrientation on a noveabl e

separate tool, nmoving the.toql .into a,predeterm ned |ocation wherein the
ehdi ng end. ofOt RePRBWIAGHC, SxiifeaCyieRaEE: R Al FPappBerERBiteal | gned
in spaced relBétwaeabavgaaeedtbebhtﬁenegﬁigﬁr&h@)Eéaarhngowgbgdmnthdrawnng
the tool while retaining the | eading end of the new web in said

pr edet er mi nedPPRLEA&N JEBLFEN11and TBRePLA§SPhE2| éREIHESEN@ portion of the
new web to Sa'igl%@lrhgﬂegigoi'ihﬁog?/s§EmTeg %EQR%@SFS%EBEM Rechaim7
wherein said web Severing mechanrsm conprising a clanping nenber positioned
to nove acrosgaandmseBolbet Reaeyplihageeehndantiahcubimngivheels pasht i oned

to sever the snoothed web as the web severing mechani sm advances across the
web. . An ,.A@2PARIAYinY PLAJORRWArAlK ORENATAARUAL CARY. A7.-A. A AUcf gqr B

dt u#' 89 b N . .
cat u 894) w 1ab] X ce) cakeg) sogl eekeal o8 eRbegl sl ol sobbahgp oal calcalcal o
35t "t "f $gSpSSf M Upey’ eomprsesuaVhafdShehinhos¥iionlog] taepdafdalfoa] ca] ca] ca

calcalca]c(a)calca]lcalcalc(a]calcralca]lcalcalca]calca]lc(alcalcalca]ca]ca]c
Lo EI 1S 115056 BbS2nE L §ahabRbRE EhpaHBabSotgobG 0B s AL CF L8 o cal ¢
a] ca] cal] ca] catjcakbalie( a] ptaficeakealicaficaicahcatcahcalich] cappadicajcal] ca] ¢
R R BN s kb4t B PuteRcd) 236y 54 526 S3Pdaleal cau
ca] cal] ca] ca] tattabkeahcahadleablap] caUvnathalikcapaablbealjcapcaphca=======>>>

>>>>@Ei%AACCEEE1F2FIIKKKLLquIgb X]calca]ca]céa cal calca]calcaljc*alc*a]calc
a] ca] ca] ca] calBRP&aPéareafeaybarbapeslaes] aaf é%c&P@&@]é&Fé&GFC&ﬁLNN?CBOQ(Q

k Rz RRSSTTWIXT <J 0 8b * i N .
]c(a]ca]ca]c(g%%g{ggfgé]gg%ci?%ggég?gg 2%?%% §§}§§}§3§f§%%§k%fﬁg%§gfigfigf§

aljjjjj!l_rooqgndoiad@yxsiaeredx| . Fhegipadinfié” ¥} peajivaledpsapc(a] ca] ca] ca] ca]
cal caUlca] c*a]cal calca] calcalca]c cal cal calcalcal ca a%ca a %% (a] ca]ca
B 100k () ETBDSREEREL EOTBBER e TEEohGs) CNE T, tOMET, f oY FORELA 5

to be aligned with the leading end of the new web when

the web is manually placed on the upper surface 72.

The tool 70 further has an internal vacuum chamber 75

which communicates with a vacuum source and with a

plurality of upwardly facing vacuum cups 76 which act
to firmly hold the web W on the upper surface.

The rear portion of the upper plate 72 of the
tool 70 includes transverse arms 78 which define an
engaging surface 79 for accurately locating the tool

when it is inserted into the gplicing apparatus in the
manner illustrated in Figure 3. More particularly, the

tool 70 is adapted to be positioned so that it rests

directly beneath the support platen 62 of the new web
holding assembly 60, and so that the engaging surfaces
79 contact the upright brackets 32. When the tool 70

is so positioned, the leading end of the new web is in

a predetermined initial position with respect to the
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new web holding assembly 60, i.e., the leading end is

aligned directly above the downstream transverse edge
45 of the slot 43. As further explained below, the

release of the vacuum in the tool 70 and the activation
of the vacuum in the support platen 62 causes the

forward end portion of the new web to be released from
the tool 70 and held by the support platen 62, so that

the tool can then be removed from the splicing
apparatus.

To permit the operator to control the
operation of the splicing apparatus, the front control

panel (Figure 2) includes a vacuum switch 81 for
controlling the vacuum to either the tool 70 or the
support platen 62. The panel also includes a splicer
reset button 83 which deactivates the vacuum generator.
Thus if the new web gets incorrectly positioned, the

operator can press the reset button and start again. A
splicer ready button 85 is also provided as a safety

feature, and which serves as an arming button which is
connected to the programmed logic control so as to
preclude operation of the splicing apparatus until it

is pushed. Also, an upstream optical sensor 86 is
provided for monitoring for the expiration of the web W
being delivered from the inboard stand of the creel 12,
and a second optical sensor 87 is provided for

monitoring for the presence of a new web on the support
platen.
7] splici

When ready to prepare for a splice, the
operator positions a new roll of paper in the outboard

stand of the creel 12, and the end of the new roll is

cut by conventional paper cutting egquipment (not shown)
to form a clean and square cut. The leading end of the

new roll is then positioned on the positioning tool 70,
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with the leading end aligned with the forward reference
edge 73 of the tool. When the end of the new roll is

in the proper position on the tool 70, the vacuum isg

energized on the tool, and a single sided adhesive tape

T is applied to the end of the new roll so as to extend

forwardly from the end of the web, note Figure 5. The
positioning tool and the end of the new roll are then
inserted into the splicer and positioned using the
reference surfaces built into the splicer and the
positioning tool by the edge 73 and the upright

brackets 31. When the end of the new roll is properly

positioned, the vacuum in the positioning tool is de-
energized and the vacuum system of the support platen
is immediately activated by rotation of the switch 81.

The positioning tool is then withdrawn and placed in a
holder until needed for the next loading cycle.

Depressing the ready button 85 arms the

splicer via a programmed logic control, and when the

active roll expires and the optical sensor 86 no longer

detects the presence of the expiring web, the automatic
splicing sequence begins. More particularly, the air

cylinder 38 extends and brings the pad 39 down to clamp
the tail of the expiring web and thereby stop the

advance of the expiring web. It will be noted however

that the tube forming machine 10 is able to continue to
run, using material from the festoon accumulator 16.
The second optical sensor 87, which senses the presence

of the end of the new web beneath it, is connected to
the programmed logic control so as to prevent the
arming of the circuit if the new web is not present,

even though the ready button 85 has been pressed.
The air cylinder 56 then extends, moving the
web severing mechanism 41 across the end of the stopped

expiring web so as to form a square cut. As part of
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gsurface 25 of the support plate 24 along the slot 43

and thereby smooth and clamp the portion of the stopped
web adjacent the trailing end thereof. Also, the
cutting wheel 50 is positioned to sever the stopped

web, and it is rotated by the drive wheel 53 which

rolls across the web on the opposite side of the slot
as the web severing mechanism advances across the web,
to thereby increase the cutting reliability of the
cutting wheel.

The fact that the cutting wheel 50 is single

beveled, and positively rotated, provides a clean cut
and a square edge, and serves to invariably place the
trailing end at a consistent reference location. Also,

the clamping wheel 49 assures reliable cutting of

damaged, wrinkled, or creased paper in that it clamps
and smoothes the paper sufficiently for reliable
cutting.

After the cutting cycle is complete, the air

cylinder 64 ig activated so as to move the support
platen 62 down until the upstream end of the new roll

is attached to the downstream end of the expiring roll.
This is accomplished by pressing the exposed portion of
the adhesive tape T into contact with the severed end

portion of the expiring web and against the upper
surface 25 of the plate 24. The support platen 62 and

the pad 39 then retract, and the downstream tube

forming process pulling on the web restarts the advance

of the web. The roll delivery creel 12 then rotates
about its axis 13 to reverse the positions of the

inboard and outboard stands, and the splicing cycle is
complete when the festoons return to their fully

extended position in the accumulator 16. The severed
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end portion of the expiring web is then removed by
gravity or by hand.

Many modifications and other embodiments of
the invention will come tc mind to one skilled in the
art to which this invention pertains having the benefit
of the teachings presented in the foregoing
descriptions and the associated drawings. For example,
while the above apparatus and process is uniquely
designed to form a butt splice as described, it will be
understood that an overlapping splice may be formed by
forwardly extending the predetermined initial position
of the leading end of the new web, and utilizing a
double sided tape. Therefore, it is to be understood
that the invention is not to be limited to the specific
embodiments disclosed and that modifications and other
embodiments are intended to be included within the
scope of the appended claims. Although specific terms
are employed herein, they are used in a generic and
descriptive sense only and not for purposes of

limitation.
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Claims:
1. An apparatus for forming a splice between the trailing

end of an expiring web of material which is advanced along a path
of travel, and the leading end of a new web of material, and
comprising

a frame including a support plate having a generally flat
upper surface for supporting a web of material thereon as it is
advanced along the path of travel,

clamp means mounted on the frame to selectively clamp the
advancing web of material onto the upper surface of the gupport
plate to stop the advance thereof,

a web severing mechanism mounted to the frame for
transverse movement across the upper surface of the support plate
to transversely sever the stopped web of material and thereby
form a trailing end,

a new web holding assembly for releasably supporting a
leading end portion of a new web of material thereon, with the
leading end portion of the new web of material including a
leading end which is located in a predetermined initial position
with respect to the assembly,

means mounting the new web holding assembly on the frame
for movement between a raised position wherein the leading end of
the new web of wmaterial is in spaced relation above the trailing
end of the stopped web, and a lowered position wherein the new
web rests on the upper surface of the support plate and is
linearly aligned with the stopped web,

drive means for selectively moving the new web holding
assembly between the raised and lowered positions, and

a tool for temporarily supporting the leading end portion
of the new web in a predetermined orientation with respect to the
tool, and means on the frame of the apparatus for releasably

supporting the tool at a predetermined location wherein the
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leading end of the new web is in said predetermined initial
position with respect to said new web holding assembly,

whereby the trailing and leading ends of the webs may be
interconnected by means of an interconnecting tape or the 1like
when the new web holding assembly is moved to said 1lowered

position.

2. The apparatus as defined in claim 1 wherein said web
severing mechanism including a cutting member positioned to sever
the stopped web, and a separate pressing member positioned to
press the stopped web on the upper surface of the support plate
as the web severing mechanism moves across the upper surface of

the support plate.

3. The apparatus as defined in Claim 2 wherein the
support plate includes a transverse slot along which the web
severing mechanism 1is adapted to move, wherein said pressing
member of said web severing mechanism comprises a clamping wheel
positioned to roll across and press the stopped web onto the
upper surface of the support plate along the slot and thereby
smooth the portion of the stopped web adjacent the trailing end
thereof, wherein said cutting member comprises a cutting wheel
positioned to sever the stopped web as the web severing mechanism
moves thereacross, wherein the cutting wheel has an annular
cutting edge which projects into said slot, wherein said slot
defines a transverse edge which is perpendicular to the upper
surface of the support plate, and wherein said annular cutting
edge of said cutting wheel is defined by a single bevel on the
outer periphery of the cutting wheel which engages said
transverse edge of said slot, wherein said cutting wheel 1is
positioned so as to be transversely spaced from said clamping
wheel, wherein said web severing mechanism further includes a
drive wheel coaxially and rotatably connected to said separate

cutting wheel and positioned to roll across the portion of the



104| 4| 104| 4] 104|4|!S3"10%}| 4| & ()-!3! 10%| 4| & ()-! "10%}| 4
L "10% & ()--?r @ Xstuvwi [ 9°P11, L- "10% U U& ()-!'$ "10% U U& ()
U& ()-! "10% U U& ()- "10% U& ()-10%

& ()--

“'11 1 PEB 2003

U&' () - mwgxxxxxxx}oPl&l0% & ()-%40% & ()-Y 10

-17~
stopped web of material resting upon the upper surface of said
support plate on the side of said slot opposite the trailing end
of the stopped web of material as the web severing mechanism
moves -transversely across the support plate, to thereby rotate

the separate cutting wheel.

4. The apparatus as defined in Claim 1 further comprising
a drive for reciprocating the web severing mechanism transversely
across the upper surface of the support plate, and which includes
a drive cylinder and a bracket plate interconnecting said drive

cylinder and said web severing mechanism.

5. The apparatus as defined in Claim 1 further comprising
a vacuum system for selectively holding the leading end portion
of the new web in the predetermined orientation on the tool, and
holding the leading end portion of the new web on the new web
holding assembly with the leading end thereof 1located in said

predetermined initial position.

6. The apparatus as defined in Claim 1 further comprising
a drive for reciprocating the web severing mechanism transversely
across the upper surface of the support plate, and which includes
a drive cylinder and a bracket plate interconnecting said drive

cylinder and said web severing mechanism.

7. A method of forming a splice joining an expiring web
of material which is advancing along a path of travel with the
leading end of a new web of material, and comprising the steps of

advancing a web of material of finite length along a path
of travel,

stopping the advance of the web of material when the
trailing end thereof approaches a splicing location,

transversely severing the stopped web of material at the

splicing location to thereby form a trailing end of the stopped
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positioning the leading end of a new web of material in an
aligned position wherein the leading end is in linear alignment
with the trailing end of the stopped web, and then joining the
two ends together,
wherein the positioning step includes placing the leading
end portion of the new web in a predetermined orientation on a
moveable separate tool, moving the tool into a predetermined
location wherein the leading end of the new web is in a
predetermined initial position aligned in spaced relation above
the trailing end of the expiring web, withdrawing the tool while
retaining the leading end of the new web in said predetermined
initial position, and lowering the leading end portion of the new

web to said aligned position.

8. The method as defined in claim 7 wherein said web
severing mechanism comprising a clamping member positioned to
move across and smooth the expiring web, and a cutting wheel
positioned to sever the smoothed web as the web severing

mechanism advances acroses the web.



