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RETRACTABLE WEB SEPARATOR Background of the Inventlon This invention
retates to the handling of two or nore sheets or webs of plastic, e.g., for
the -manufacture of plastic bags. 5 The present invention is
directed to WO M®s89at us and process for using a retractabl e REI/EWHABEHor
in order to permt insertion of ports, fittings, or the |like between the
webs during the manufacture of articles such as bags or the like. The
invention will be described in connection-with the nonentary separation of
pl astic webs for .insertion of ports to be sealed into nedical ‘storage 10
bags al though the invention is not limted to any partlcular bag or

package. Plastic medical storage bags at¥s known in the art, and have been
used for nedical .purposes for storing blood, infusion solutlons or the

i ke. Such bags typlcally are filled with a liquid or the Iike and are
provided with at |east one outiet in the formof a port or a tube nenber. A
storage bag having such a tube 15 menber is disclosed in U S. Pat. No.
4,516,977 issued to Herbert. Plastic bags typically are forned in a

qguasi - conti nuous series, with the webs being noved through various. stati.ons
I ncl uding an unwi nd station, a seallng station at which ports are

i ntroduced and the seals are nade, -a cutting or severing station to.cut the
bag fromthe webs, and bag transfer and discharge 20  stations. The webs
are gripped fron1opp05|te | ongi t udi nal edges by cl anps or grippers on

endl ess bands which grip the webs and then pull webs al ong through the
various stations. After one or nor e bags have been forned in the sealing
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-2- operation, the bags ar g ? ; : : Ayl fresh webbi ng
is fed into the sealing ar Eae e > @ provided with
‘one or nore ports, it generally y Vi t the ports between
the webs prior to sealing the 5 webs togethefr 1o Ttormthe bag sea
around the perineter of dnvengion refates do the hamhpalofwommmlsheat!yptwabSy

are separated fyoRaR®e RN the WRilufichire U Hikfc bags.

5 . The present invention is directed to an apparatus and process for
using a retractable web separator in order to permit insertion of ports, fittings, or
the like between the webs during the min_ufacmre of articles such as bags or the
like. The invention will be described in connection with the momentary
separation of plastic webs for insertion of ports to be sealed into medical storage

10 bags although the invention is not limited to any particular bag or package.
~ Plastic medical storage bags are known in the art, and have been used for
" medical purposes for storing blood, infusion solutions, or the like. Such bags

typically are filled with a liquid or the like and are provided with at least one

" outlet in the form of a port or a tube member. A storage bag having such a tube

15 member is disclosed in U.s. Pat. No. 4,516,977 issued to Herbert.
Plastic bags typically are formed in a quasi-continuous series, with
the webs being moved through various stations including an unwind station, a
sealing station at which ports are introduc’ed and the seals are made, a cutting or
severing station to cut the bag from the webs, and bag transfer and dxscharge
20 stations. The webs are gripped from opposite longitudinal edges by clamps or

| gnppers on endless bands which gnp the webs and then pull webs along through
the various stations. After one or more bags have been formed in the sealing



upstream of the seal station, providing a gap for insertion of the ports.
In the pr| or art, the gap decreases substantially linearly as the webs

travel hﬁﬂ%ﬁg ernanent separator (where the gap may be $ Wﬁ ﬁ%as a
predeter dimension "S") to the last-forned seal %P ere e gap -
is zero). Because of this .geonetry, there have been linitations on the size
of the ports and the cl oseness of the ports to the previously forned seal.
The prior system has been anal yzed by tfe inventors, and it has been

determ ned that the system may be expressed mathematically as follows: S ="

(P + 0O x bpérinonlmmbaﬁmﬁhm@drmrmmmﬂbm and/fiesh aebbingisfedl at the
per manent or sta Bna separator Pis the outside dianmeter of the port to
be pl aced mte, QFS * previously fornmed seal, Cis the total clearance

d d bet th t
Toarance), L 1o t e Tae Rasip S b Bl WAk g of BRegEngh "

cl earance), L is the rmanent” Sseparator”a

previ ous: yge;nunibdlfsswssmm mse'1:1 thetprosts| betwedn tbemdaslpriﬁheo peu!hgi'ihd. : h;a.
previ qusly or e or @ giv e e are |i ations
on th si degqtogﬁ@ ngﬁ'ﬂ‘eﬁ* eﬁ’a\‘ deﬁ’éd&&%@tﬂ"?fa‘&‘ S)a creates a -
steep angl gheXort noh,engef,p pep,ﬂ Fél?ﬁ Eﬂéﬂ stress on
t he webs angcﬁtohes possi bi IfyP damage orb% akage o he ﬁ S, - -
_;Ij_ﬁrt i culhartIpst?amttbfettheeseﬂﬂlmmhpmm?igggeg;aﬁrformmanquzthemh;nm webs. tl f R
us, physical copstrai ts inheren e nd conponents o
the prior BPeF g@s 5?‘»??'3{ Qﬁhg\‘gﬁgﬁ"d ort P and
the closenﬁ&ﬁzaa‘émtdeﬁaﬁwrt(mrémegapm & réﬁéd@@'a%ﬂ&ietexﬂdw factors

making it difficult for a separ at or to\’ghowde | ar ge enough gap. at .

the d wedtmm."&ﬁ')tmthalnsépm%sw(uhge gumstzeim)slmusm ration

bper ot od beedHing gk nalh et ERalied dh b8 ude g ﬁaéﬁé‘lw?éﬁ%?s%?am; s
too close bpthielporitothe\previcusly formed seat. d‘wmbrfsysteﬁemwn ahflgzerpar at or
can be danmpged or WO 96/ 05959

PCT/ US95/ obss‘:s mxente@spaéyte@sm dstemlmm}at thhsymwnkp expressedist i ¢ webs |
can be da cﬁ{yogsefblloas Lﬁg—)?,ﬁﬁ Em..e, r? g&; e needed
ai nt an S

for the i nsert I on ports I'S éqw pne oper ation :
requi e sutrebsas nmbsmethaﬁhefpenhhmt ot stationayy iséparater;, Pis thesomsident or i n cl ose

proximty 51%mtepe? 0 g po%%%e%?aceg closest to the previously formed seal, C is the
| - total clearance desired between the port and the webs: (including both top and
bottom clearance), L is the length between the permanent sepaxitor and the
. previously formed seal, and L* is the length between the port and the previously
20 formed seal. .For a given length L there are hmntauons on the size of the ,
permanent separator, because a large separator creates a steep ang_le_of incline
for one or both webs, thereby increasing stress on the webs and the possibility of
damage or breakage of the webs, particularly as the sealing dies engage and
~ possibly stretch the webs. Thus, physical constraints inherent in the geometry
25 and components of the prior art systems. result in Iimitations on the size of the
. port P and the closeness of ihe port to ti:¢ previously formed seal. |
. Other factors mﬁking-;-it: 'difﬁcult_for a web separator to provide a-
large enough gap at the desired location for insertion of a given pon_--;i'n_cluc_l_e the
operation of the sealing equipment, which may be in the form of a seal-press
30 operated by radio frequency, thermal dies, or the like. Ifa separator is too close
to the dies when the dxes are closed for sealxng, the separator can be damaged or




5 are inserted. Nevertheless, it would be desirable to provide a web
separator which may be placed as close as possible to the previously forned
seal, but which will not interfere with other equi prent and operations in
the same arqgojghggps, gri ppsr.s, or-carriers for conveying thecyaisesossss be
pl aced in precise locations close to the sealing press and the port

~ ejecting equi pnent, 10 .requiring further precious space in the area

- where it would be desirable to place a separator. The articul ati on of

cl anps may require conpl ex nechanisns to of®n and cl ose the jaws thereof.

The normal mechanical stretching and play in the endless belt or chain and
t he ot her conpdestnoyed andcsimilarly, theidies and:the plastic miebs can bé dameged orcd

(i scl osod her ePmkets, & g airilabiel Rhe 1RG5y 18 heBled fF ¢ msprlbidd '
woul d be desi rgdits; bu apdify thiequiphént nBdts°dperatith require yubsRaRsr ??&’Wi th

operation of the endless belt as well. as the clanps, grippers carriers.

Still another frther limitieg the useof acsepasatoriin iclose pavximity toithe preasvhese pofts t he

pr obl em ofe st at i t IyigGi L ' i smof, Qringi.ng _nultiple webs 20
t oget her isn cl gn?pér’%)ﬁd_r#%%glgg{:ﬁg%ﬁweaﬁé‘eﬁﬂ@@‘g?aa a r i cti on,
particul arly iwhithangy bé plaeed as closess passitle i5the previoady FOmfdsRE baepar at i on

bet ween the webs for insertion of-the ports. Abrasive friction, in turn,
causes static Whishiwill-natintegfgre: with othes equipment.ans operationsiin she)samearsai al

handling. It woul d be dagitablba i 0. PLON] o e t
add substantially to t hgﬂé@}f @%:59&:&?{5&0\3’?&@ 3 %@g%&b&@q ﬁgi’%

al l evi ate the inrpretiseridcationsnelosetoahe séaling paessiang thé) pon efetting equipmedi,ve die
profil es | eadi n eﬁgﬁs. I n, the manuf acture of plastic bags fromwebs, it
's desir ) ¢ (EARHEE AEHET RFion spape.ip the atea ahere i would bedesizmble frplace

ot bduct cost o, SRATRO Thk aficoBfed ¢7\cami ma Sélsf RRIEP sl @ ™ 2

‘material. A nospen andtcleseithe jawssthereofit Themormakbmethanical steetehing and playtiar i al |
e.g., by permttin ofts. to he introduced closer tqQ ', 96/ 05959
PCT/ Us95/ 08684 ¢ sndieky, ot en Fhain P{’R ﬂzﬁ?@af compongats makss ?‘p&%ﬁ“ﬁ‘tw)t he bags
to be closer tQfRhNAe rfuirdd'1BRFanés. 2 hoveP Bhrifef Tor IMiprodéifconveying of the '
- 15 webs is disclosed herein, but regardless of the conveying mechanism selected, it
would be desirable to provide a web separator which may cooperate with

operation of the endless- belt as well as the clamps, grippers or carriers.
Still an'oth'er'pmblet_n to'beiconfronted with regard to the prior art
is the problem of static electricity. The mechanism of bringing multiple webs
20  ‘together in close proXitﬁity results in the likelihood of abrasive friction, |
particularly if die profiles or lgadin"g edges are used to create separation between
'the webs for insertion of the ports.. Ab_rasive fﬁbtion, in tum, causes static
elebtrici_tjr, contributing to the difficulti_eﬁ of material handling. It would be
| ~ desirable to provide a web separatbr that does not add substantially to the static
25 electricity problem, and that may al]_evfate the problem _t6 some extent by
reducing the need for abrasive dief prqﬁleé or leading edges. |
" Inthe manufacture of plastic bags from webs, it is desirable to
provide flexibility with regard to the method, the .app_ar‘ams, and the product or
products. It also is desirable to minimize product costs, which includes
30  minimizing the amount of scrap material. A novel retmttable-sgpamtqr may
 result in less scrap material, e.g., by permitting ports to be introduced closer 1o



The prior art nethods and apparatus have limtations and deficiencies,
regarding the provision of a web separator which will provide an 5

adequat ewwgdgisap the insertion of ports at the location degimes$sosdsshout i

interfering with other equi pment and operations being perforrmed in the same
area. These linmtations and deficiencies result in increased capital,
operating, and mai ntenance requirenents and costs, and in reduced
productivity. Thus, it is an object of-ghe invention to overcone one or.
nore of 10 t he probl ens of the prior art. An object of the invention is"

to provi dethe prewmtsly formedtseall andvehis pennsittinigcthe bags teshe tloséravgetherowitl
packages frompl astic Webﬂlp nd to apparatus and nethods ‘using the sane.

Q her obj JE3SSC ‘W || becone apparent fromthe-specification-
(of which this ‘bac nfethcHst d?@afﬁﬁll &' aims and the
drawi ngs. Smmary o:‘(ﬁé nvent I on. la}\rda or anhggév#ﬁuth% present invention,
upper and deﬁcﬂncmbmgmﬂu@ﬁntmomnlofmweb separatof whichywilpprosilleaamart not

only gt the, rear st‘heau.- ;

-end seal | ogation for IastJ c , but al so
adj acent t396qyale §a 25 ) 5‘%#"?‘&&?‘? "Pqﬂ'g‘gpl astic
bag. This yith opeTiti "{%eé{ %nﬁ? es@l the g
f orward sea'll’i agigg?ﬁgﬁ"{éﬁta%&?ravelgsv?t e we s ﬁ“? I n em par aI | el and
apart adj dimitations and deficienciesrresuls lin imreased)napml,lopevanngpandtlon such as the
- insertion of. ports between.the,we ‘acconpl i'shed, . after whi ch oper ati on

the ret r adPaipicRancs J&d W"}‘%W‘Lﬁﬁ%&ﬂf’ M@éﬁ’ﬁ] ebs. Herein, 25
the retractabl e seppfa ar:stahwomwmw&mdmmm&wme? sie & bR ofspeed (o

al l ow insertion of porfs close"to the downstream seal -location and to all
i nserl0i on the prablemspEthecprior aic| udi ng one of these ports closely adjacent

t he downstream seal T al r th, a novabl e
carrier and travel ﬂ%% g@ﬁ“p‘ﬁﬁﬁ@ﬁ WB’@M nserted -
~ bet ween' t hepagiod fohisdecint formadon ofpt&tﬁge%rﬁ?oﬂlr E'vﬂsbs afl it gl y, the

separator may be inserted during a nonrent a%gpause in the Torward notion of

the webs. andanetbods ysing thesspmee Othepobissisfghe invention will become.
_PCT/ Us95/ %ﬁﬁ%ﬂt‘ fom the speclficauon (of which thxs background isa part), as well as

15 the claims and’ the dmwmgs S |
In accordance wrth the present mventxon, uppcr and lower webs or
sheets are kept more umfonnly spaced apart not only at the rear (upstream) end
‘seal locatnon for the plastxc bag, but also adjacent the forward (downstream) end
20  seal locat:on for thc plasuc bag This i is achieved by the use ofa retractable web .
separator at the forward scal locat:on that travels with tbe webs holdmg them
parallel and apan adjacent the downstream seal Ioeatxon unul an operation, such

as the insertion of ports between the webs, is accomplxshed aﬁer wlnch

operation the retractable separator is removed from between the webs Herem,
25  the retractable separator travels with the webs at theu' travel speed toallow

msemon of ports close to thz . downstream seal locatron and to allow msemon of

multiple ports including one of these ports closely adjacent the downstream seal -

~ location. The separator may be pan'ed with a movable camer and travel in

endless path with the carrier and may be msened between the webs whxle the
30 webs are travelmg. Altemauvely, the sepamtor may-_be _mserted durmg a

momentary pause m the forvvard motion of the we_bé. The sepa:'eror may be



retracted prior to the sealing operation while the webs are nonentarily
paused in their formal notion. Alternatively, the separator may be _
retracted while the webs are travelling, but preferably before the dies are
closed. In %(wﬁ SPse, the separator may continue to travel pphhsésBess
pal l et until ﬁaln reaches the vicinity 5 of the seal station in the
next cycle of the endl ess belit:is. Brief Description=pf- the Drawings FIG 1
is an.elevation view of the retractable web separator of the invention,
shown mounted on a pallet; FIG 1A is an ebevation view of the apparatus
for manufacturing 10 pI astic bags; FIG 2 is a sectional view of the .
appar at us takeﬂradtﬁlmm Memmoﬁtﬁmmhﬂﬂhﬁivb'&slase momentarily pausedrini on

(r)rfetﬁl)g aﬁdl gp f to muondﬂ"i‘emXu klt{ﬁérate t he sg’g f’ ﬂ *&&Fa\,ﬁafozh;he'
appar at us tak%b@'a?é‘ﬁa#élﬁ@ tﬂng»t e atﬁ)efdl fthE'&sa'i‘e'c‘tbs&d mlh%fthéx%a?é (the 3.

except that it shows the appar ferent phase in

manuf act ur. | ng sepagitor uﬂwcaonﬁnne;mtmet withthe pallelvmmﬂ itt ag;xmmahestthe vicinityh

al ong I|n |G, 7 S| .o FIG 3, except that

It shows ng&%ﬁé‘ag? Gg'eﬂ?fégg‘?lﬁ gh?%?ﬂﬁﬁgiﬁ ‘ng cycle when the seals
are being forrred FIG 8 is ap®s Aeimgpar at us t aken al ong :
section lines 8-8 of FILG 7; s.a sectional view

of the apparat us takenaﬁerlgmanmé@anoovw ofme'mm@mseaaratom&th@nm
view of the a S e 10-10 of FIG 5; FIG 11 is simlar
to FIG 10 ex@@%f’aﬁ’:’ ?htoqjé“@ﬁwgﬂ éi@%‘arat us at a 30 subsequent phase
in the manufacturing cWIGe:1A is aeiéNatioh Viéw of the apparatus formanufactunng

PCT/ US95/ 08684 °
1 plastnc bags,

FIG. 2 is a sectional view of the apparatus taken along lines 2-2 of

R3S

FIG. 1A; L . _
FIG. 3 xs an enlarged portion of FIG. 2 in order to more clearly
.  illustrate the seal station area of the method and apparatus;
15 ~ FIG. 41sasecuonalvxewoftheappammstakenalonghnes“of
| FIG. 1A; | .
'. FIG. 5 is similar to FIG 3, except that it shows the appamtus ata
different phase in the manufactunng cycle;
_ FIG 6isa secnonal view of the apparatus taken along hnes 6-6 of
20 FIG. 5;
FIG. 7 is sumlar to FIG. 3, except that it shows the apparatus at the
phase ina manufactunng cycle when the seals are being formed; .
FIG. 8isa sect:onal vnew of the apparatus taken along section lines
8- 8 of FIG. 7; .
25 : - FIG.9i isa sectlonal vnew of the apparatus taken along lines 9-9 of
. FIG. 3; S | |
| _no._. 10isa sectiona_l view of the apparatus taken along _lines 10-10
of FIG.5; |
FIG 11 is similar to FIG 10 except that it shows the apparatus ata
30 = subsequent phase in the manufactunng cycle; '



-6- FIG 12 is a sectional view of the apparatus taken al ong section lines
12-12 of FIG 7; FIG 13 is simlar to FIG 12 except that it shows the

appar at uswq,t ggbsequent phase in the manufacturing cycl e;pdrsesnssss :
FIG 14 is ap an view of a pallet provided with..a carrier and a retractable-

separator, an elevation view of which is provided in FIG 1; FIG 15 is
simlar to FI-G 14 except that it shows a pallet w t hout a retractable _
separator; FIG 16 is an end view of t rebpal l et shown in FIGS. 1 and 14; 10 -

FIG 17 is an elevatjon view showing.a typical button assembly; FIG 18A is-

a plan vi ew of the cm Brlso# sactional ¥iew: (of She appamtusaken alopgtsedIPDscal bei ng
f or med; Flﬁin 81t ‘to FIG 18A except that it shows the carrier -
and 't he sea e sea1 has been forned; 15 _ - FIG 18Cis

simlar to FIG" 188 Melﬁ ist sintlar to FIGWE2 e*nepsﬂnt lthWﬂQldJWmi
- off-center with respect the carri.er opening; EIG 19 is an el evation

view of a tSPHIseayent] AN m&y | G 20|saplan view of a novel

carrierg FIG 21 is pigelge RnglaG 20; 20
FI G 2?|s a plan wewg iﬁt}p.c nggaﬁb@% orrredln accor&ance with
t he mventumtmcﬁhleesepa'dmnemelepmqmvww of‘mhxbh\xeptuvniedlm HFIGcdgdance with the -

5153, PG 1A ki b Sl n Fi Phetint wabg showsapalelwiiena oo,
FIG 1. An ﬁﬁg@gﬁb%wﬁl G 1A, making use of separator 68 for forning

plastic bags 41 or simlar articles will be described with reference to the
manufacture of pl astFEG.bHyis mmdammgofapppauatshowyntmss diagd Mange of

uses. AGLC L0020 et PHLGR SRvarniny S LA pRH e 19,10
L;gikg;e The present FIG.CI8A ¥Wa pﬁm%&w'df'thé éﬁrkf’oﬁme iﬁ@éﬁﬁoﬁtﬂhaﬁmbﬁﬂ: or
a button seal being formed; .
~ FIG. 18B is similar to FIG. 18A except that it shows the carrier and
| the seal after the seal has been formed;
15 FIG. 18C is similar to FIG. 18B except that it shows the seal having
" been formed off-center with respect to the carrier opening; -
FIG. 19 is an elevation view of a typxeal lower button assembly;

FIG. 20 i xs aplan vxew of a novel carrier;
FIG. 21 is an elevation view of the carrier shown in FIG 20
20 ¢ FIG. 221sap1anvwwofatypwalplasucbagfonnedmaccordance

thh the mvennon

In accordance with the invention, an appamtusSl and method for
handlixig multiple plastic webs 51,53, FIG. 1A, r_nike use of 2 hovel retractable
25 web separator 68, FIG. 1. | ' o
An apparams 31, FIG 1A, making use of separator 68 for formmg
plastic bags 41 or similar articles will be described with reference to the
manufacture of plastic b'ags 41 'having applicability to a wide raiige of uses,
including medical putposes, e.g., for recewmg and/or storing blood, transfusion
- 30  solutions, sterilizable parenteral products, or dxalysxs fluids. 'I'he present
' mvent:on is not limited to any particular bag or package



-7‘- In the art the Iay*et—s—of—pl*asrrc_can be referred to as "webs,
"webbi ng, sheets ’_and, |n this appllcatlon t he

afiorenenti-oned terns WI eetr]ga Bee“ lac as| bprerc = I ess clearly

i nt ended ot WO\WEH8959 5 e s DHAS dsanf PQ!WZSWDW ngs
ntl :

(inventors Severs, et al. flled |nthe PCT as

AES
of the comonly a55|gne :%ﬁfﬁ?EEEb rier,

P 8 on 12 July
1995, are |ncorporated by reference as.if fully reproduced herein. A
typical plastic bag 41, FIG 22, which may-be of a standard three 10

liter size and shape, o uch oj h r 5|ze and shape s may be si.red. The
bags 41 may be provi de mepamcm@e "FPdt‘ﬁésf GYQ%FOf ports or

tube nmenbers 4@%@»3@,&& Wyohe §p%ﬂgeg,mstw-%cﬁntéj menber 45

at the bottom47 to enable the conten to ow out easi opposite
the tube nenbesformentioned teoms will\biechonisidered asrintepochangegbleCurilessledrlych a hook
like 15 . secu.rwg‘ber of a stand or the like may be introduced to

secure or pOSI’P 41 A bag seal 73 |s shown around the perineter

f the b Il b h bl
of the bag It w e'!'ﬁé’?ée’éifﬁﬁﬁoﬁ%s artm@g‘gﬁéﬂy assigtel cable

to the manufacture of various u{m of pac ages or- o
product stil | applicationf entitleds "N Wﬂhﬂmﬂdﬁveﬁtmsrﬂdvm cnhalrhlﬁed:)bmthaabs

51, 53 or sheets_of c materlal The ;web materla. f-erab
be pol yvinyl ¢ ‘?‘3%‘% Mgfpﬁ{ﬁ' '&ﬁh’é’r "hﬁ'ﬁgf P‘héﬁggl e

of extrusion. fﬁmapparat us 31 as- shown in FIG lais essentlally a nodul ar
arrangenent, maki ng use of various stations. as shown, and pernmitting

flexibility in the desi#@rtypicalyplastic bmd‘ihtfﬂﬁatzﬁowhmh maybeﬁatmdard threae| |

e appartd e or FEF 408 3, 80 a5 GhOckins bl uRng on by BTG RS, O

provi ded fromét ﬁﬂ?tﬂe&prﬁﬁd&dlwnhdo&t&tméﬁéﬁlm il @héForrh ¥ 'pRis @tatieound
(above and below). a stationary separator 121 to a seali nq statlon 69 at

whi ch seal s 73namb=rﬁéée $isce thebagtl may besuspended with the ubsmember. 458t t he'
bet woen t he ek POR0RE o habiefi B h by iy o Mg 35 ol A °
bel ts or bandsmé&fben(s) 45 maybe provided with an opening 50 into which a hook like
15 securing member of a stand or the like may be introduced to secure or posmon
- the bag 41. A bag seal 73 is shown around the perimeter of the bag. |
' - It will be understood that the invention is equally applicable to the
" manufacture of various types of packages or articles 41, or of a product still in
the form of a continuous web, formed from multiple webs 51,53 or sheets of
20  plastic material.  The web material preferably may be polyvmyl chloride (PVC),
| ~or it may be another plast:c matenal capable of extmsnon

“The apparatus X} | as shown i in FIG. lais essenttally a modular
| anangement ‘making use of various statnons as shown, and permitting ﬂexxbxhty
in the design, layout, and operauon of such stations, as well as possxble
25 - incorporation of other stations, equipment, or operations. -
| The :appax'atus"3l forms packages from a pair of webs 51 and 53
~ that are provxded from a ‘supply or unwmd station 55 and travel therefrom around
(above and below) a statxonary separator 121toa sealing station 69 at which
~ seals 73 are made to join the webs and to form the package. As the webs enter
30 the sealing station, retractable separator 68 is inserted between the webs to
 eniable ports to be inserted. Carriers 65 on endless belts or bands 83 are brought



WD 96105959 : :

PCT/ US95/ 08684 -8-. into engagenent with the webs to carry the now formed
bags for s%}o).é o] a cutting or severing station 91 at whi gjrfbeshess are ¢
separ ated from he .r emai nder -of the:webs. The bags are transferred from the
cutting station 91 t hrough™a transfer station 97 to a discharge station 96
at which the bags: are di scharged 5 ' - As the traveling webs 51
and 53 enter the sealing station 69, itgis preferred that the webs be at a
precise elevation and that the grippers or carriers gri p the fornmed package

at precise { @?rrf M fv?ar%r k openi ngs
50 so as ng!tltg%ghl terﬂtggjrlgI t\l/‘mgﬁtébtet% ?;é[lﬁ%vzn%g seal s %?t he .

i nsertion outtmg@rtsevemg)statiorbel atwhich<the bagsisre separated from the femainderr dance
with the pr us | S rowd th retractable
web separ an Mﬁﬁ@%mnwﬁﬁgﬁdmw ﬂ & o provide
suffi ci ent yafgeF §thh@ri‘9?rto‘i|di esdtﬂinvwat whigh i5d'ba s%'e'dﬂé n of ports

45 at the desired Iocatlon whi C permt the ports'to be arger and/ or
closerSto the previ tmehngjwpbgs Q&dﬁmwr\ﬂmmllbg stmncﬁﬁsu is5

&5?82%???%8%&?*%@?@%#3%&?% FEEA e R
I S an inti grpehe formed packepe dipredisy ohitibﬂs'téﬁtﬁd&l ﬁmmwsd%du&uamtar atus
‘31. The separator 68 keeps the webs ‘separat ed by the desi red gap or

di st ance, Heok ppeniegs Q80 pyBet: todnterfery withshe formatign of theissals Therthe time, to
al | ow any ﬁ; ﬁro?lfo ?3’%&9’%{) mg‘?‘ rjé,’ormed bet ween the | ayers of
rcan be re t

materi al . € Ssepara d when the operations are fini shed‘

or whid the separ at Emacmdamelmﬂgﬂteptesedeﬁtveﬂm ahy appaagras 30fis t he
retractable we i)ﬁlrator |ncI de the caiablllty of "I nserting, ports,
fittings, BFOW [heparatess 6%, whi @‘M%W% 'bbﬂebél es such

1 act at eVI E}dséggg Vl&é) dmgieﬁpépﬁaawr&% separ: ag t e

tractabl e we : essens e am)un ion reqw T ed froman-
upstream susenmaofwmtspﬁatthedesuedgbomom whi¢temay permit itheportsito beed at both

expr essed B ot st h e Prvicusl oroeh ind, el snipila be FE %! oo
di anejer Ohtthhﬁtthér ort to be inserted between 30 the separators,

and Cis the total clearance between the |argest port and the webs.
Basrcally, the retractable web separator 68 is a device which keeps

two or more layers of matenal separated. Preferably, it is an intimate part of the
| matenal handlmg system provrded by apparatus 31. The separator 68 keeps the
webs separated by the desmed gap or distance, at the desired. location, for the
20 desired penod of ttme, to allow any type of ‘operations to be performed between
the layers of matenal The separator can be retracted when the opetattons are
'_ finished or when the sepatatton is no longer needed. The advantages of the
retractable web separator include the capability of msertmg pons ﬁtttngs, or the
like _between ,,the webs in close proxx_mxty't_o _obstac_::_les_such_ asa prevtously_ ._
25 formed seal between the webs. The use of the retractable web separator lessens

the amount of separatxou requxred from an upstream stattonary separator. _
. In general the separation required at both the stattonary separator”
121 and the retractable separator 68 may be expressed as S = P + C, where § is
_ 'the separation, P is the outside diameter of the largest port to be inserted between
30 the separators, and Cis the total clearanee between the largest port and the webs. -
' Tlus example assumes that both separators (stauonary and retractable) are of



Thi s exanpl e assunes that both separators (stationary and retractable) are
of WO 96/ 05959

PCT/ US95/ 08684 -9- equal breadth, which.is preferred for the enbodgmaﬂ#
shomn, but ayHog/os0asi ati ons are possrble and are within the s& E@B

i nvention. The use of the retiactable separator 68 of the invention permts
a mni mrum anount of separati.on between the webs 51,53 and the operating 5
mechani sns, which i's desirable because it reduces stress and abrasi on on
the webs. In particular, it is desirable;toskeep the webs relatively flat

b e or 2o FadiE iR pEdermbl 5 8 ehndlieal Bl 54 SR8 yHRIIR);

br eakage or daggfoigihié i) DR theSeopSof tigvesilog, of the dies contact.
t he webs and. fdm?g 10 hjti‘(hem knto substantially horizontal alignnent

bet ween the die surfaceTheTuse ﬁemmmmmm&ofmnenmpnma
‘separator 121 is, reduced b he ct of tance

bet ween the st JRINYR g QW@M%%L@EWM:% ?’df , and L*
is the di ssancqnamme whithGs aeefeblebécauseid redieepmsamlabmsmmtheeal

The presence of. the. retractabl e separat or kee s t he Iae‘( %h‘fﬂ\' apart and

from saggi ng. webs; dnrpasticulare itsis slesimble toskegpy the

mat eri al because t he S¢ fedbée%[ t.eiispd . The
avoi dance of afPEesHIFn Bﬁﬁ%&rﬁﬁ sg‘l‘% rea dﬁg or gér}r'a{gljlge“t’éomtaﬁatﬁé
material, and fmbﬁmmmaa@eghﬁemcismmmg pdssxbﬂﬂymfbedalmgesbatrc |

el ectrrcrty 20 The retractable s alrator of .t he nv&r}tron

permts si rrpl e @mmﬁ@mﬁwﬁbﬁea&)% %@WW@"F

simote i n18hq. SHEm IR uBkadly MLl ?ﬁ%ﬁﬂgmﬁﬁ%?‘&oﬁ’gﬁéﬂﬁﬁeb?he
Pechan; s Lgftrg?%%r?]&?ﬁgﬁggtea?mso"n“sl: Py Sepaar 101 ssdued tychedizorals e
the appar at us & riheBoL ivthes ‘Efeb%m@%“ &‘M@G&y g’tﬁd’é’?%?e web
separators, -t na,gibpgy ?Wé&?%p ig! e g{ﬁ@ew@&ﬁ'm@aoﬁstpaaand the

operatrvely co to a palr elts, thereby automatically
provi di ng syncrpmouﬂymwmhrmbpmemeofahermmmmws thenlayer
system

15 apan and from saggmg
| | - The rettactable separator 68 prevents abrasxon on the matenal

because the separator preferably is mdexed with the matenal The avoidance of
abrasxon, in turm, mxmmxzes breakage or damage to the matenal and further
minimizes the accumulatlon of undesirable static electricity. _

20 " ' ’I'he retractable separator of the invention permits simple motions of
the operatxons performed between the layers of the material. The separator
allows direct access between the layers by snnple m-and-out motion at any given
time desired. Moreover, unlike the prior art, there_ts no need to synchronize the

| * motion of the webs and the mechanistns perfoming'the' opeiations inthe

25  preferred embodiment of the apparatus and method. This xs because preferably
the retractable web separators, the gripping devxces, and the webs themselves all
are opexatwely connected to a pair of endless belts, thereby automaucally |
providing synchronous mottqn for the aforementioned components of the system. '_

30 The retractable web separator 68 permits access to operate on all
sides of the webs as well as in between the webs. The layers of material stay



30 The retractabl e web separator 68 permts access to operat e
on all sides of the webs as well as in between the vvebs The | ayers of

mat eri al vﬁ%g‘y 959 VO 96/ 05959 ' PCT/US95/08684 v
- PCT/ US95/ 0 éf 10- substantially parallel to each other and the direction

of. i ndexing or novenent. The retractable web separator 68 of the invention
may be nounted on a pallet 67, FIGS. 1 and 14. The separator 68 preferably -
i ncludes a head 170 with a tapered nosd0F71 for insertion between two or
nore ‘webs, as di scussed I n great er ‘detail below. The separator 68 al so
may be prosebstantig]l gbmhmesm ithe digectionof mdmsmhmqvemmunt ed on

Brovi ded’ on separ ta?or U 3ol b chleif e8I b fon HRY e ol 27
in order tonmmsnmmwudtnsmmm aﬁmyetﬁcmwsmnme

separator he 170-i,s noD d-on.qgne_end: of the separator shaft 10 158,
while the aﬁﬁataeﬁeddtoseﬁﬂ Or.insertion beteen AWO\QriRORE Webs, A% discussed 1 p| at e

159, fer e pﬂﬁ*@ﬁ% lagt{.% %rﬂﬁndrel 160
S m)u’hted ontvvo prlmarysa 76Br %’ﬁg ?’8&% in turn
~are nount eshainli&drhlohcurpnnnaisanonmwghandudpmatds throgly secbydary plageent  of
primary pus 1 aIIet 67 .1 s adapted_ t unted 'on an

endl ess 15“““85@&&"85’“ &"’B‘P"L@S °H|§?P¥g %&gﬂggeﬁmmt adapt ed
for travel ppiy fe%hndl"el%ﬁ“iﬁolﬁbrﬂh%%ﬂny BAPH i %ﬂbetgd’"et 67

may al so be® previded w th, or operate In conJuntlon Wlt gri pper
or carri erpOnnomoﬂVle)sepagachbadebm isThounted bnmeindnithneseparatm'dshh@ t he

it et TR S "a%nﬁwfnﬁﬁeh 2 bod: ment
- shown, pal 189, fof ehgagenfeiit ﬁfdpusﬁétﬁm\@le:ﬁ%t' Fhadrélgwogeed for.

‘insertion between the webs, havin ening . 81 t rough which the webs may

 be seal ed mgnwﬂmnwpnmmyasluasrla’émdé&l) sesrFiGoride which imwmnates, FIG 14.

mmy be. ?ﬁ&f@p%@ﬁmﬁ?ﬁ%ﬁ‘e R e LA
of the webprilmary dlﬁ%ldieeﬂs tmmwneﬁmmmmmanfmwgs or the

like to be Esrt tvieen the webs, the difensions of the articles to be

" formelp anhell i 18,0y onp Bin 173 with hearings, 10 adaptad f?&lﬁ?(‘fﬁ’é?ﬂ% teack
attached to framework 175. "The sepamor pallet 67 may also be provided with,

or operate in eonjunctton with, a clamp gnpper or camer for eonveymg the
webs. “The pallet 67 may be pulled by the endless belt 83 while the pallet is |
being guided by beanngs 105 txavelhng along a track 107 mounted on frame
20 175. In the preferred embodunent shown, pallet 67 i ts provxded wnth a novel
carrier 65 also designed for i msemon between the webs, havmg an opemng 81
through which the webs may be sealed together to fonn a carner seal for .
" conveying the webs, FIG. 14. 'l'he retraetable web separator 68 may be made
_ from a suttable matenal which may bea metal such as steel Its dunens:ons will
25 depend on the size of the webs bemg handled the size and locatton of ports,
fittings, or the like to be msetted between the webs, the dnnens:ons of the .
articles to be formed, and the posmomng of the pallets and other eomponents of
the apparatus 31. In general however, it may be desn'able for the drameter of
' separator head 170 to be about 30-40% larger than the diameter of the ports to
30 be inserted, to allow adequate clearance.



t he apparatus 31. In general, however, it may be desirable for the dianeter
of separator head 170 to be about 30-40% | arger than the dianmeter of the
ports to 30 be -inserted, to all ow adequate cl earance. WD 96/ 05959
PCT/ US95/ 08684 -11- The apparatus 31 also is provided with cl r
grippers or, MRSy, withscarriers 65 (FIGS. 18A-C) whi cha’g‘gﬁlgg?c"’émfsﬁe
webs 51, 53 and the bags being made fromthe webs. The carriers 65 are

i nserted between the webs pri.or to the webs being sealed and the carriers
remai n between the webs 5 after the sea.lls_l_73 are forned. The carriers 65
do not interfere with such package seal even though the carriers are still

between the seal ed webs Theg BN dlISS 5 provided with éihﬁ?@&f‘gﬁdbﬁsbf,om S
bet ween the webs w t hout interru ) the bag seal 73 Torne et ween t he

tin
webs. Thifs 'f, - peeferablyq with ¢arsiers: 65,¢F1 f18Ar€)_vhis=lkliadvu_ cpé}lt wiebs 51, 53 sad
51a, 53a of the = 4 ehi QF e _pac e’‘seal.
formng a carr %&e%ﬁ%ﬁﬁ?@nﬁgg’f?gé%%&ﬁﬁlﬁ wm&ethe
carrier 65 beakngbs prioftd the! webstRing ssaledchndah aaitieds fenvdih befweeialiclwebs t hei r
travel, FIG 3. _The carriers 65 on opposite sides of the webs push agai nst

the upstredm spfiextherseals d3 ase formeds cEhe;carsiers @5 do aptinterfage gdthosuch package: t

doa qthesuch pa
the carriers f of 1. e i ' .carriers
have edges 79 f{hat %}J&&gﬁ%éd%g;ﬁ% fﬁﬁ %@%ét@m#gg@%#e%ﬁrri er
seal SdtO pU';!'t hi‘eelamﬁﬁscimmddﬁo' ?Eﬁdwh ¢en the webs avithoutismeiniptin g“;baé-%:l C In
accor dance w not her aspect of. the invention, separator s .an
integral part 336} M‘EP&!&F“WP&%P i RIS i achieved by Jnserting the carriers inlops

separat ed a0 { ResgiRnr Gt OGSO ek Y619 Gifior 19u6 buBgt il L0 O
retr act edl@henfdrming pearierseal 75 portioniadjaeentthel carrieniagainsthwhicle ther cairfien65 s no
Lo vebs 51, 58Ot GUEY B PO, PERBRbRE I NEbR fprval chelf Fove, S © ' °
P 7oL T0E e oo RBG o A 5 g 4 Y 2y ocbe
posi tioned. Ththe ¢asriemsealst asthe ehdless bands 83 rtransport theccarriers iforaxdlyrfgom lefoing,
endl ess path . a?éj ﬁtgfntaa\t/se\lrie,&gé %J%ij if fﬁ{fe%ers-_have_edges 79 that push on.adjacent, .
15 abutted edges 70 of the carrier seals to pull the webs from the left to right as
© viewed in FIGS. 18A-C. | o o
.- In accordance with ap_ptixer aspect of the inventidn, separator 68 is
~ an integral part of the material handling apparatus 31, keeping the webs
. separated at the desired chation and allowing any type of operations to be
20 performed between the layers of material. The web Separator may be retracted
- when the operations are ﬁnished and/or when thé separation is no longer needed.

_ The carriers 65 need not be precisely 'pésitioned relative to the webs
. 51, 53 because during formation of the carrier seals 75, the plastic materials of
25 the respective webs extrude ontv)aid_ly to engage t_hé carrier edges 79 even )
| though the carrier edge may not be _pmciselyl_ positibned. ~This is impoftant where
the cam’er's.are carried along a long, endless path and travel thr_ough different
planes than the webs travel; and the positions of the carriers -may_vary slightly
_ relative to the fixedly located sealing assembly 77 (FIG. 1a) that extrudes the
30 plastic carrier seals. As best seen in FIGS. 18A-C, the preferred carrier sealing
is done by a thermal _sealing assémbly that forms a generally circular seal that



pl anes than the webs travel; and the positions of the carriers may vary
slightly relative to the fixedly | ocated sealing assenbly 77 (FIG 1a) that
extrudes he-Rsg Plastic carrier seals. As best seen i N pFosesksbieL, the
preferred carrrer sealing is done by a thernmal sealing asserrbly that forms
a generally circular seal that WD 96/ 05959

PCT/ US95/ 08684 -12- extrudes outwardly radially to forman annul us or

peri pheral portion 80 about a central qxgtion 82 of the carrier seal

is, the carrier seal is formed with a central portion 82 of a di aneter Iess
~than the demudesromwardlpemm’ﬂmgfoﬁﬁ ajtl—'drﬁ:lut&:k—;ﬁ)apﬂerﬁl peuiobmibeuedge 79 on

the carrier ang the: ext,rud rgss.the r sgace to abut
t he edge 79“39‘(1 #fptfhe f*ﬂgg éﬁ@& ‘%? ?‘?ﬂmﬁ escri bed
in greaterg |pd’rﬁ6ﬁI82Ide ﬂlﬂmae@lesﬂhﬂ‘ﬁe flathf ope@ehatﬁgl armgene‘r al ly

desi gnated as e seal or -press.station 69, ns are.
per f or med |IBA|-0)jdefglerlrbyﬁmredwaﬁmdhemmdrtbmphweemmsepmeﬂw 68 and

the cagriers bet e t 51.53.in 10 . the area of the dies _
61, 63,%as m‘l &@%‘P&&ﬁ?ﬁ&‘%ﬁﬁl bel ow. The use of these novel
~devices may elim natmetm”'- O arih jﬁﬁﬂph@i’%&m d&ss sonetines -

used to create a gap between the webs, which al so- el imnate significant

abrasi ve f referringi rbsmd'farﬂ('stlatmdhemrgehanlly deslgmtedaas thersealsor

Dec1s" "1 Yprdn oo g2, RRF AL s Petatndl 1R T e BRSOl € 1 N

articles. Fagactibhe web ségaritbr 68 andths sarfibrs 65 befwas! theosds Webs 51)594sler to

forma product seal 73, which also may be referred to as an article seal, ‘a

packad@ sethe arga of thesdies 6163¢ as will be di in fusthertdetaihbalowe) Theusepr oduct

and T ower oA Byroh npYd BF onﬁ%ﬁ%ﬁﬂﬁr'ﬁéﬂﬁ%@“’ﬁ%ﬁ Profle e gl s 7>

actuated bxomeﬁmuhadrtecdmw 2 Bajp betwientthe websiewhichalsohniy elminarckage ,seal
73 is forned, the carrier. seal 75.is fornged by a_dielectric button asserrbly

77 carri edSigRificant & @!ﬁ%f‘?‘?’@“d&ﬂe‘l’“ﬂﬁ&‘ statie plegtricity o (The ATHEr 6% G 17. The

Cht on, 1 raBBR i SE Sy Bl o '@"rtoasfﬁl_ﬂ”g

si zed18| i gﬁntrqdusethbetween theowebs illeszltmpmwde pdrmmtthe finished artmles The
dies 61,63 of the press 71 are moved together in order to form a product seal 73,
which also may be referred t: %5 an article seal, a package seal, or other product
seal, depending on the natura ¥'the product to be formed. “At the seel press 71,
the upper die 61 prefexably is raised and lowered by a pxston 74 while the lower
20 d1e 63 preferably is actuated bya ‘toggle mechamsm 76. '
' ' Atthesametnmethatthepackageseal‘l:ltsformed theeamerseal
75 is formed by a diélectric button assembly 77 carried on the respective upper
and lower dies 61 and 63, FIG. 17. The buttons 188 compress the webs and
meet and extmde the webs 51 53 formmg the eamer seel 5 between the webs.
25 Preferably, the buttons wxll be sxzed sl:ghtly smaller in outsnde dxameter than the
xnsrde diameter of the opemng 81 in the carrier 65 FIGS. lSA-C “In operation, |
it is preferable to center the button in the opéning 81, FIGS. '18A-B. Because of-
the tolerance between the button 188 and the edge 79, the carrier 65 will be
E operatxve even if the camer seal'is formed off-center with respect to’ the carrier
30  opening 81, FIG. 18C. The button diameter may be about 50-97% of the
dtameter of the opemng in the camer head and preferably may be about 70-80%

.




i Asi de di ameter of the opening 81 in the carrier 65, FIGS. 18A- C In
operation, it is preferable to center the button in the opening 81, FIGS. -
18A-B. Because of the tolerance between the button 188 and the edge 79, the
carrier 65 vwbl%}@ggsgper atlve even if the carrier seal is formpdtoddososssser
Wi th respect to the carrier- 30 opening 81, FIG 18C. The button dianeter
may be about 50-97 % of the diameter of the opening in the carrier head,
and preferably may be about .70-80% WO 96/ 05959 .- _

PCT/ US95/ 08684 - 13- of the dianeter of t hel®peni ng. In the exanpl e shown,
the button dianmeter is 3/8", while the.opening is [err]. Wth reference to
FIGS. la and zqunmmmsmgcdnmwesmmmeum diameteriiy a

pr edet er m ned. ed r of éendless belts 83 5 for further
manuf act uri ng gﬁﬁ%"g %ﬂﬁ‘#&&%‘g any. desired operations to .be perforned
in the optional statlonwim&bmcedomeselsmaoméﬁebfs’r 5347 Bdrfveydd By

package 41 may be printed. punched, or the. I'i ké. Additional statlons may be

provi ded in t Hbe spisiers 6 65 slopg & predelermised pathcdefiped byta paisef endlessdelts 83nay be

frl statd 2%2%*?@@%&%#&‘#4&%&%?@%&%@ desisR) optrations ke[ 0010
di scl osed, or paformbd il s doptivnsl Qiticdesignated sparutitivn 85, 2F6r enaiple, hes
whi ch- may be incorporated. into or used in conjunction-wth the apparatus

and met hod of RackageAl-may be printed, pyachede or e webs 51,53 by ul trasound

radi ati on . and/or by was

drying the webs, steri l%@ﬁg@%ﬂ%%&%ﬁ@%ﬁoe b@ W
net hods, wel dlm appatdtes 31 and hiethodahay begsédﬁmconjmﬂuoﬁmnemem,ls@m to -
| mpr.ove Qat re3| tance and/or to render in|et/qutlet toges 45 st eam

steriliz ﬁgpmycq Statigps, gither withinthe framewarkod the apparatpesb, o,
during, or aft t fromthe webs 51, 53,
testing the i n@ggﬁrilatﬁg&) q’% sﬂ%s%sﬁ&ﬁ ‘%&ﬁ?u .ot her apparatus and .
operations as may be sm)ﬂnbhppaﬂ-nus andaoperhboﬂshehmb meaycbe incesporated intol or

ot B Py s i RoniBhstcn it I e A oo o Ko B ol e
cleaning the webs 51 53 by ultrasound udxauon and/or by washing with water or
15  appropriate solutxons, drying the webs, stenhzmg the ‘webs with ultraviolet rays
* or other methods, weldmg pomons of the webs together, radiation cross-linking
to improve heat resistance and/or to render ixﬂet/onilet tubes 45 steam
sterilizable, ﬁlling_ the inteiinr of ihe webs with fluid either befo:e, during, or
‘after the plastic bags 41 have been cut from the webs 51,53, testing the integrity
20 of the bags, and such other apparntus snd operations as may be snitable for use
with the apparatus and method disclosed herem The preferably modular nature
of the apparatus 31 penmts ﬂexlblhty in the number arrangement and use of the
. various stations.
Refemng now in greater detail to the unwind station 55, in the
25 prefemed embodiment as shown in FIG. la, if the end product i is to be formed
from two webs 51,53, both webs will be wound onto a single spool 111. This i 1s
made possible by the ongmal loadmg procedure onto the spool 111, whereby the
two webs 51,53 have been supenmposed and wound onto the spool, thereby
making it posslble to unwmd both webs at the same time from a single spool. A
30  second spool 113 may be used elther as a spare spool for when the first spool
~ 111 runs out of material, or as a separate feed for top web 51, in which case the



Referring now in greater detail to the unwnd station 55, in the 25
preferred enbodi nent as showmn in FIG la, if the end product is to be
fornmed frvp‘gb&m bs 51,53, both webs will be wound onto apgirugbsossso!
111. This 175 nade possible by the original |oading procedure -onto the spool
111, whereby the two webs 51, 53 have been superinposed and wound onto the
spool t hereby making it possible to unwind both webs at the same tine from
a si ngle spool. A 30 second spool 1k¥Jmy be used either as a spare
spool for when the first spool 111 runs out of nmaterial, or as a separate

feed for tﬁastwpboﬁm ‘wouldifesd tiRetottoi web ssm&m% the second spool
PCT/ US95/ 08684 -14. - .first spool 111 woul d feedthe ottom web_ 53.

Al ternativdl §m%ﬂémm ertically-above the fiest Adl at the dasired cal | y

Sboue 1, ey OOR b ZhokicaRel. 3 B bl %&ﬁ@%@“ﬂé 3y be

unwound f r ew Webs 5 ;53 may be lunibitnd.frbne the firstispoob 14 D ahd & third svebvgabt ey be
unwound from a second spool (113. 1t will bhe nderst god: t hat as_nany webs
and spdol s Shawn)mmaybe unwaued fropka secand; spoel L%, é?@sbes‘lm{;?s‘%thﬁh%ntlon

.Anot her al %Ué H%&?’ﬁat [ n si ngl e spool
111 of pl agﬁhg%éhb\ébl ng; lgtisvm e%&tbgr |85(F"Le| n wﬂé?lagf%ede as each

10 of t eventitar used downstreamin the apparatus. The doubl e-wi de webbi ng

in this enbodi ment (,not, shown rogessed .u ‘forjng, Iate and a
Spl i tting mechani s mAHEE 2 4% Toryfbe WORGHERSHORS4 0 “PWSd‘i Evebs of

t he desireq ?;%gﬁ Pﬁb&fﬂ \@Qﬁ in the
desired fac éqgﬂ(?f tantia 3“53’?'2“? rel ati oﬁshl p .as shovvn ownst rearg
of unidnd of the websised downstrenn in thel apparatus. vhe dmblergndeawhbbmgmﬂuay be

Stat | on 55 HRUTES 6 ot BR he FRURBRY e A BFPAUNG PINC A & SOEBE o

rollers 11§:ecﬂrfismIvﬂucmagfbusuievabdblbewmwm@m%%byaful@aésm@rQVI di g
the desired anmount. of tenSion, and assisting in achieving the desired -

c’iﬂlISgnrrent widthinveging onp of the wabs, anctpleriagithe webs inthetdesimd fasingi and rolhl or
t
Syat om 51, RtBRRARL pRASE Yfpadlf'a sh6n %w%éh%ﬁmesm%%d n the

15  Other alternative feedmg mechamsms may be used.
| The desired number of webs having been provxded frorr *he unwind
 station 55, the webs 51,53 then proceed through one or more danctr -ollers
| 115, FIG. 1a, whxch sewe the purpose of takmg up slack provxdmg the desu'ed _
' amount of tension, and asststmg in acluevmg the destred ahgnment of the webs
20 51,53, Generally, at least one danctng roller 115 is provrded for each web..
There can be multiple dancers used in the system 31, whtch could rnvolve up to
six loops or more. 'l'he webs then are fed through a web ahgnment sensor 117,
which is operatively connected to the mechanism of the unwind statton 55 and
| the dancmg rollers 115 in order to provxde the proper ahgnment of the webs '
| 25 51 53 The webs Sl 33 then pass on etther stde of (above and below) a
stattonary separator 121, whrch provxdes a separatton by a predetermmed
distance between the webs 51 S3ata gwen locatton in the overall apparatus A
.gap havmg been prov:ded between the webs, the retractable web separator 68 of
: the mventton and the camer 65 then are mserted between the edges of the webs
_30 51, 53 to pemut futther processmg, FIGS. 3, 4. In the embodunent shown, the
| _ apparatus 31 is set up as a "two-up machine, that ts, two plastlc bags 41 are

« -




six loops or nore. The webs then are fed through a web alignnment sensor
117, which is operativel y'c0nnect ed.to the nechanismof the unw nd station-
55 and the qpgopdess ol lers 115 in order to provide the proper pefiugosissss of
the webs 25 =~ 51,53. The webs-51, 53 then pass-on either side of (above and
bel ow) a stationary separator 121, which provides a separation by a
predet er m ned di stance between the webs 51,53 at ‘a given location in the
overal | apparatus. A gap havi.ng been provTiﬂ%‘d bet ween t he webs, 't he

retractabl e web separ at of the i enthon and t he cgtr.rler 65 then are
i nserted betwdQfm® @tfge’?g?ﬂ ?Wfé}Wé‘bs

processi ng, F';ﬁéwdéaﬁevbﬂn%ﬁeﬁ&@%&ﬁms ﬂwgﬂtetwﬁoﬁw ﬁie's set up
as a "two-up" ‘nmachine, that ..s, pl astic bags 41 are V\096105959

PCT/ US95/ 08684!ppatatqu?dr nédtemuudyhﬂv@aahnggomnnm mayn be iperformed o a single
arrangenent, rred €. an _even r of .carrj.ers and
pall ets 67 on Qj fo’f ﬂé%a%&?&g"ﬁr mﬂﬁ ‘ﬁ ¥4 9m°t qﬁﬁg

oper at i on gmay m&@srfacbe%ﬁdsa Bt § 31 itla wwbeaaju%dt hree, four,
five or nore bags 41 at a tinme. The nunDer o carriers 65 to be

provi ded in t lascendinglyrtprayide mmm%uﬂqpﬁﬁwmhmmf&asgfmed ipreach de an
I nt eger rrultlple of f ac ressin Jati-on.
In the preferrpé'a &%M%Wg\m&g@%‘iwg'&%@ﬁwﬂeﬁ f‘é%ﬂﬁf“ﬁ@t“ 68 is
provi ded on al @treseispadnhaé&oﬁlterﬂaﬁt@ma O the or-lodding  side 6f the
apparatus 31, . 3 Separ ators are not required on t opposi te side of

the 10 app Y, FIG3. qfemgwomumonmemnwdwﬁmhm t wo
pal |l ets P&hm?ﬁs 53 will be brought into the vicinity
of the V\g@s Wt@ey red el eva |on%§vg i nsert the respective carriers 65
bet ween t he webs FI G At the sesll stationo68, awoqratlens t67r orSéachiside dfcthi viebs 3153

bet ween the two vvebs 51, 53 al,ong theoggp;awguere the port or, 15 ports 45

are to be i nt r'ikReBrought ot t the W‘M’%ﬁlﬁ%‘?ﬁﬁeﬂ i ng

edge of novengg %FE% méem pal | {
separator 68 and a carri erh?5 are piﬁca).'\rly ﬁahé %bﬂ%nﬁt& Qﬂﬁ
proceeded to tbtanﬁeducedcbetmtthemwbavebpﬁdcﬁﬂiomtheredghmmmespatonn 69,

e AT SRR 0% VARG b IR il S TRl
edge of movement between the webs, for those pallets 67 in which both a
separator 68 and a carrier 65 are provided. When the webs 51,53 have
procéeded-to the desired location for processing in the seal station 69, the
carriers 65 and the separator 68 are inserted between the edges of the webs

20 51,53, FIGS. §5,6. The desired number of ports 45 then are inserted fxpm a
turret mechanism 123 into the gap between the webs 51,53, usually on one side
of the webs, which may involve one port 45 for each plastic bag 41 being
 formed. Alternatively, two, three, four, or more ports 45 may be inserted for
each plastic bag 41. For a two-up seal press 71, two ports 45 may be inserted
‘25 ine> the area of the dies 61,63, with one port 45 to be provided for each of the
two piastic bags 41. Depending on the number of bags 41 formed and the
~number of ports 45 in eat:h bag 41, it is possible to insert as many as twelve or
more ports 45 in a single operation of press 71. After the ports 45 have been
introduced, the separator 68 will be retracted and then the dies 61,63 will be
30 | ‘moved together to fc_mh the package seal 73 as well as a carrier seal 75 for each
- carrier 65 placed between the dies 61,63, FIGS. 7,8 and 12.



20 51,53, FIGS. 5,6. The desired nunber of ports 45 then are inserted
froma turret mechanism 123 into the gap between the webs 51,53, usually on
one side &0 bfigso¥ebs, which may invol ve one port 45 for each plastic bag 41
being formed. Alternatively, two, three, four, or nore por t BCRAISofBB6Re
i nserted for each plastic bag 41. For a two-up seal press 71, two ports 45
may be inserted 25 into the area of the dies 61,63, with one port 45 to.
be provided for each of the two pl astltlﬁags 41. Dependi ng on the nunber- of

bags 41 forned and t orts. 45 in each bag 41 it is possible to
insert as many as t ﬂf‘@%ﬁ#&&ﬁ“ﬁ ﬂrg sﬁmrmmfedpress

71. After tmmwmm@m %ﬁgﬂ-&@hﬂ{
retracted %%&3& e dies 61, 6: WI II be 3 og&‘ﬁgldefl?df ormthe
package se insegting, the:desired ports 45 1S thenrrepeatéd stothe isedling5 P! aced

bet ween th 6 1s 96 05959

PCT/ US95/ 0%%%45%%6 Tﬁ"’&i%’@"éﬁ ‘E%gf’ﬂ%# nte. %V\aéﬂ'%daﬁﬂ%mthe webs 51,53
are moded aathdnwaiauﬁthomm 128> khown 4k Mejelisii® | mgﬂe s‘ﬁt

provi di ng the de d se s, (3,75 and |nsert|ng t S|reﬁ L. 45 S

‘then repea #ﬂgﬁtsqralpens Wﬂmmftmnfdﬁlhdwpittas 45 i-nto
the desi reﬁ@w%lmﬁg%gﬁ(ﬁmsh h \Ifg N fgth& urret 123CRI£Q known as

"ejection.” The turre see i onal .

ports 45 tRf. ehsfﬁ ,53,care fmoned cilor spl'é’acetsalz lan ng station
~(not shown y@rﬁﬁ es ; bait &83 one -on each si dquf ??2%5 51,53, are
noved al ong C Y 1& and 2) by a conveyor drive nmotor 131,
FIG Ih. 10 e .endl ess belts
83, FIG 1l1la, and the car r?‘grhg h %r%é?gmg#gﬁ& Iag e nount eo‘
on the pal theicarmsrs. 65)agd, mwmdseﬁanmmwﬁam&ﬁﬂmd&ﬂ with only a
carrier anﬁé@t r%e 3511 5. Adjacent the seal” station 69, and
laterally di sposeﬁ‘ffﬁg Tp %%m idedowith pnly2 carrier andmot 2d on a turret
123, FI G separkiter, FIGK 5. odladeh the Y REndHR6Y, @i jaleRlily iBSILE LG, ™" €

| oad station é‘not shown where tu s or por * t he
mandrel s 184 Wmtable 3335 1%.3moumed|enasmua,tml ﬁ?méwewm ports 45

are ejsect efioldsBack M fFR baR)En 15 'J]efloa?%ta‘t’:"gg?ngt%hggn),%m tubes

g ‘or ports 45 are loaded onto the mandrels 125 on turntable 133, to the seal station
69 where the poits 45 are ejected from the tumtable 133 into the webs 51 53. A
pushing dzvice 135 on each: slde of 'seal press 71 is used to push the carriers 65
and the retractable sepamtor 68 in between the edges of the webs 51,53. A
20 s_epamtor-retmctor. 141 also'is provided for retracting the separator 68 after the
ports 45 have been loaded and pﬁor_to-opemting the seal press 71. = .
 The seal press 71 is operated in connection with a radio frequency
generator 143, ‘the generator l43-being ‘'used to plasticize the webs 51,53 and to
form them into the desired shapes as provided by the design of the dies 61 ,63.
25  The radio frequency generator 143 prefembly is located near the seal station 69
and disposed latemlly thereto, : :

In FIG. 4, the seal or press station 69 is sh:vn with the d:es 61,63
open, and the carriers 65b are shown on each side of the webs 51,53, ina
retracted position pnor to being moved by the pusher 135 into the gap at the

30 edges 51a,53a of the webs 51,53. Sumlarly, a sepaxator 68a is shown on the
port-side of the webs 51,53 into which ports 45b will be ejected. The turret 123




pushi ng device 135 on each side of seal press 71 is used to push the
carriers 65 and the retractabl e separator 68 in between the edges of the
webs 51,53. A 20. separator-retractor 141 also is provided for. ract i ng
the separat oW ®¥P#¥r the ports 45 have been | oaded and priorﬂ¢gh§%%§§%ing
the seal press 71. The seal press 71.is operated in connection with a radio
frequency generator 143, the-.generator 143 being used to plasticize the
webs 51,53 and to formthemi.nto the desir-a¥-shapes+~as provided by the
design of the dies 61,63. 25" The radi o frequency generator 143
preferably is. isoshawadinthe retractedspasition; aAt the turn Arackiappmaching she:top of\the

6165 openanfa AatblBo7 53k ol JRAE38 o4 RigeBlor S dnd g 4Bl st B 0°
i’ r et ract edrapied wititdns O THecbas D haV® b6sh Rifnchied ab i B thififéribationne 9ap

at the 30 edges_51a, 53a_of the webs 51,53. Simlarly, a separator 68a is
shown on the p8YiFIGSicl and 21 On thssrean rshowntat ghe 1oprof FIGk 4, the carpiers

PET Usos/ Ohags 56 Edrry §erap mathisl Yo 18146 porap semaval station 103, whee tesemR it , o)
approachi ng t h?etﬁmdcﬁg giigpere 302 and: theotarfifks 65N Tolractith by carrieh plemantat or

68c and the carrjers 65c in the retracted positions. The bags 41 have been
renoved at the'cﬂé&j’mansfer station 97, FIGS. | and 2. On the return track

o the scrap r S0k Bifer SatchepeeRidniiacy, wik Ve Seiiniof BECT Gkt 7O
102 and the carelativestotthe palletr6®.r acted by carrier placenent’ cyl i nders 104
ol at [ve T8 Che pal I ot byopergtion of the scal stitiqn, 60,756 ebs 3150 RAYIAEBA ot at | on
R T
edges 51la, 53a, thersebst5k,52 atitherperipheral edges S1@,53acand atsthe/downstneanvedge off e ,
bet noon' t he wetielige Shn s SR Giorped, FRiS. & FaadS: Aelesuaiorihng O
upstream of t hgrgvidesapredétetmined ghy beRites thé Web eBges510Y$3a! SThe inserted )
15 separator 68a being upstream of ihe.package seal 73a formed during the previous
cycle allows sufficient space between the webs 51,53 to permit the ports 45b to
be introduced at the desired locations, which may involve larger ports and/or
locations closer to the ﬁre_vions package seal 73a than would be the case without
| the separator 68a. The ability to insert ports 45 in close proximity to previously
20  formed package seal 73a is significant because it reduces the amount of space
‘needed between die operations, and hence, reduces the amount of scrap material.

~ Turning to FIGS. S, 6, and 10, in the gap provided by the separator
68 between the webs 51,53, the ports 45b are introduced into the gap between
25  the webs. Although the separator 68a and ports 45b desirably are inserted at the
same elevation, it is desirable for each paliet 67_ to be disposed away from the
ports 45 and the turret mechanism 123 in order to avoid interference. Here, the
bodies of the respective pallets 67 are disposed at an elevation above that of ports
45b." Carriers 65b and separator 68b are moved into the inserted position.
30 . - Separator 68b is inserted immediately upstream of the dies. The separator 68a



cycle allows sufficient space between the webs 51,53 to permt the ports
45b to be introduced at. the desired |ocations, which nmay involve Iarger :
ports an tions closer to the previous package seal uld -«
. be the cg{'s(ggv#?%%ut the separator 68a. The ability to mser? ports 420 '
close proximty to previously 20 fornmed.package seal 73a is si gnlflcant
because it reduces the anount of space needed between die operations, and’
hence, reduces the ampunt of scrap nat-@8-al. Turning to FIGS. 5, 6, and 10,
in the gap praqvided by the separat or 68a between the webs 51,53, the ports.
45b are i ntheads E@Ecﬁﬁg PRsitian O EIG. lh@MébQNthmm- g
separator £23 Ws 45b desirably are inserted at '_ch_e sane el evation,

it is desirable for '‘each pallet 67 to be disposed away. fromthe ports 45
and the turret mechTeiming KPPFIGS. ‘I;r8telmdttﬁ ahodibslﬂltﬁirerbiﬂm t thjfstier t he

of ports: 4323@?&?%%%@B%t 8 92Bio0u thes Barses sls B8t o 1 ho | nser ted
posi tign. . Sepsﬁ%ﬂg.gfgadggfémrﬁﬁwpﬁsﬁmmw the dies.

The separat or 68a
PCT/ US95/ 0dig8in Mhapmeﬁbutsonset'i‘hmumrfandrlwe:sdxexm dremmlbnmr FI G 11,

and the turret t,r act ed. Tu ng to FI /, 8, and:
12, the di¥¥e 'BR %@%WMW*UM tsﬂes ge seal s

73b and t h@icinity dfthe S&fie? 65y bringing th is formed
by a pair ofﬁ%gper and Ioweftﬁrheatg“slgeae%‘esm 636 e sha e 0 ut ons. The -

upper and bmasamﬂmsmed;elm heater's ih dbe fomne&ﬁmﬂl blasklsﬁipeﬂ&ﬁdldsl ch can

05 byREFT b B R i b gagli P 18 e i somiprent b plat S £ o €

are di el ecAni mﬂnwrbddhwdéﬁmeﬁumseﬂm?%mib Reds 186
(FIG 19) vmt vveb engagi ng pad 188 to engage and conpress the plastic.
An upper cie Sloandothe dowenweb 53 aze sealéd yround bae oemedet o i t,s

o ot o SW&%@W@%@%@%% o s i "l el 5 BREMEC, 710" Sl
75 and t hewelssl saaﬁeommmmmmmmmmesw bringingathei tattoRS5 by
brin g the butt assenblies 183,185 to ether along W|ththe dles
61, 6%8‘ assemlghes 1%3 185 together along with the dies 63q
_ - The carrier 65 preferably is nonconductive, in order to avoid
carrying undue heat from the carrier sealing equipment 77 'beyond the desired
' range of the carrier seal 75. The material for the carrier may be.a composite
: materia_l, and preferably is a composite fiberglass plrenoiie material. The
20  material for the. cer'ﬁer 65 may be selected from the group consisting of
composite maferials, graphite, Kevlar, injection moldable plasuc materials, ngrd
extrudable plastic materials, and metals including brass, titanium and mckel
- alloy. Othe__r suitable materials m_ay be used. The_ formation of the carrier seal
~ 75 extrudes to the perimeter of the edge: 79 of the opening of the carrier 65.even
35  if the carrier is slightly misplaced with respect to its expected Jocation, FIG.
18C. The paired-.bu_tton,assembly 77 acts as a fixture to locate the carrier seal
75 in relation to the carrier 65, and also in relation to the webs 51,53, the
package seal 73.and the ports 45. This spatral relationship is: also important in
other. opemrons performed downstream such as cutting. - Moreover, the use of a
30 l_:ghtwerg_ht, thin, compact, and flexible carrier 65 assures that in the event of a
web jam or other malfunction, the possibility of the dies 61,63 closing upon a



The carrier 65 preferably is nonconductive, in order to avoid carrying
undue heat fromthe carrier sealing equi pnent 77 beyond the desired range
of, the carrier seal 75. The material for the carrier nay be a_conposi
material, ansopsessseably is a conposite fiberglass phenolic nEF@HF&W”“Hm; |
- 20 material for the carrier 65 may be selected fromthe group consisting
of conposite materials, graphite, Kevlar, injection noldable plastic
materials, rigid ext rudabl e plastic naterl s, .and.netal s including brass,
,tltanlun1and ni ckel all oy. orher suitabl e"maferial §° hay be used. The

formation of t feyt edge 79
of the openin Bﬁfﬁ%e %?P?Fg %@”XW@ &&#@%& nghelgsméé?ghtl
n spl aced vmthomentthe@anm 65%is dnéxpensive aid eusu%liephcdﬂe Thecuseaofracd
button assenbly 77 acts as a fixture to | ocate the carrler seal 75.in

relation to th@wﬂaﬂ&m@mbmmesﬂvmm erder ¢ aypid ipgeference with; o

package seal | (;!raﬁ I so
i mportant in oé Her o%era ons pet’fiIHlﬁ ?tbo{d l&@ﬁ*gg{)c

Mor eover, & he opesativnsapaticularly idislectsic génlmgt:hlclnsemuimity toahuiea‘xhexss).l e
carrier 65 assures that i the ven} .of . a j.am.or othes. nma tion, the
possibility of the di es %YJB&M fw@e 9&59'5‘15 y!i| i gned
carrier 65 w I Sefil f‘ﬁ%‘m“ ?gkﬁ,%ver

the carrier 65 |s meEpeng%%mgn eaS|'Fy regﬁﬂce\aég e. u€

non- et al | i ¢ nthe ematesialneTheoearrier 65 maychave a shapedibeadi6b, FIGL 80i nt er f er ence

with radio frequency geger I n.or r to avol d ens. W ¢.h

sealing 5 oper ati ons; g‘ﬁ”@&ﬁn‘f% er&a?% é}rom mty

to the c i er f arrier 65
(| ertherein, Awith ﬁe%gw ﬂdubuibhhaog 81aSin tﬁé chdl 865

is desirable in order to s contact- the web material and to avoid _
scrat chi ng or oppesite the endcb4att whichthe mecurmomn«lsenmm&aﬁomd head

O i

66a opposite t 75 ml theCrétaited Rithi thé epei %We'tﬁe%ﬁ“i?&@fbﬁﬁblﬁﬁ let 67.
The gap 8la preferably Is smaller than the di ameter of hﬂgem n such

that a. carri erdownstrezm, bﬂ&“ﬁ@m!’aﬂm’eﬁs mayherslipped abye webs
51,53 ar s " av:%Ual:m?g the carrier away from the webs and/or by moving the amer seal away

from the carrier. The gap dunensxon may be about 50-97% of the dmmeter of
the carrier openmg, and preferably is about 55-70% of said diameter. . '
- Other des:gns for the carrier 65 and the carrier seal may be selected
depending on the particular application. - |
20 After sealing has been performed, FIGS. 7,8 and 12, the dies 61,63
are opened, FIG. 13, and the webs 51,53 are mbv'ed'a.long downstream by the
carriers 65b. Separator 68b will travel with the adjacent carrier 65b and their
“associated pallet, along with the webs, from the upstream edge of the dies to the
downstream edge of the dies.’ The webs are now operatwely connected by
25  carrier seal 75b to the carrier, and thqeby to the associated pallet and to the
endless belt. The process is repeated in the next indexing cycle, FIGS. 3,4, and
| " 'The operating cycle in the vicinity of press station 69 will be
described in greater detail in connection with FIGS. 9-13. The top web 51 and
30  bottom web 53 pass around permanent separator 121 and proceed between the
top die 61 and the bottom die 63. The webs 51 and 53 are pulled into the die



downstream but the carrier seal 75 may be slipped through the gap 8la by
15 retracting the carrier away fromthe webs and/or by noving the carrer

seal avva;‘vé_[m%?gg e carrier. The gap di mensi on may be aboutgé.g,gg/gs@sgg4 t he |

di anet er carrier opening, and preferably is about 55-70Y sai d

di aneter. Qther designs for the carrier 65 and the carrier seal may be

sel ect ed depending on the particular application. 20 After
seal i ng has been perforned, FIGS. 7,8-20¢+ 12, the dies 61 63 are opened,

- FIG 13, and the webs 51,53 are m)ved al ong dovvnstream by the carriers 65b.
Separ at or &gionand two packages will ber formedfoe eachcoperation @fithe alies. thavill be

e onpRRRs mallcpitio ool dtliedt Bip of abdelmiBl ARBRA BIRR comocot oo
by 25 cwebs S1 an@ 8B péhhitting irdertion" ofi pis m%&s%%ﬁ@w&ssomated

pallet and to the endl ess belt.  The process i s"repeated -in the next

i ndeX| ng cycl e, FI cBurigg epquxos sealing perationy thectya bngsﬁlllmbovn(w nity of

hress W«ﬁéd@?ﬂ%é&“d%{@mﬁ% FHE B vanen:

separator ﬂc’aledamcthelroespech\leeposttionstvhﬂr mt?slmrutdaaemumgecbte 63. The
webs 51 and 53 are pulled into the die 96/ 05959 - 20- region and two

packages wpP3gs 4@, mmﬂeﬁﬁ#m lbﬂletmmes 1t will be observed

et separator 0% WiUEychs iyl 57 ShBlEL SBBRH M SISO BB D, "o

Durlhng thetwnrdamslﬁtg tmadarnersc&Sb; and mtheﬂ‘sepgmr?&h&rémeﬁwmn5 .h t he.
ri-ght I.e re forpe The carriers 65a are shown
seal e i’e‘s#ﬁ%éd %hﬂeeﬁes shawp EIG 0. dhe separator 65Rich | at er
edge of bag,g ' terfepg | €S- Wth
the webs 51 and 53 se?)tg‘ at'e as s own I ﬁ@(ﬁ?%ﬂ HBKB WO ports 45b,
two carri ewithabésealing opmuhn.r ‘separator 68b are inserted between 10 t he
webs 51,53 at the e‘gﬁ%’(sa th i eof, ﬁ srigv\g‘ in FIG .10... The s p rator 65b is
i nserted i medi at el ﬁYﬂ’dﬂ‘ Be °|‘ﬁ'§"3?°é dsm not
interfere between webs 51 and 53 thereby permitting webs 51 and 53 to- collapse slrghtly.
15 usua]ly towards each other The retractron of separator 68a from close proxrmrty
to dres 61 and 63 prevents rnterference therebetween in the next step.
o In order to form the packages, the dies 61 and 63 are moved
- _together as shown in FIG 12 thereby formrng package seals 73b and carrier
seals 75b. 'l'he package seal 73b surrounds ports 45b and to tlns end grooves are
20 formed in the dies 61,63. At the same time, carrier seals 75b are placed in the
' webs in thc openings in carners 65b, using the button assembhes provided for

that purpo_se _
- After the sealmg operatron, the dres 61 and 63 are scparamd
_ lcavmg newly formed package seals 73b, camer seals '75b and ports 45b now
25 being mcoxporated into plastrc bags 41b as shown in FIG. 13. Camers 65b are
now operatively connected to webs 51 93, The cycle may be repeated by again
dvancmg webs 51 and 53 to the next mdexmg posmon while simultaneously.
advancing separator 68b from rmmedxately upstream of the dtes, as shown in
FIG. 13 to the downstream edgc of the dies, as shown in FIG. 9. The method
30 | then may be repeated as descrrbed above.



with the sealing operation. Then, .as shown in FIG 11, the separator 68a is
retracted from between webs 51 and 53, thereby pernitting webs 51 and 53 to
colsl apse slightly, 15 usual Iy towards each other. The retraction of

separ at or 68gyd bH§gesd 0Se. proximty to dies 61 and 63 prevents ppipEésAIzEECE
t herebetween in the next step. In order to formthe packages, the dies 61

and 63 are noved together as shown in.-FIG 12 thereby form ng package seals
73b and carrier seals 75b. The:package sealh,73b surrounds ports 45b and to

P2 -

this end grooves are 20 . forred in the di'és 61,63." At the same tine,

S, De oep red e . ; v 550,
carrier seals are ph3GRdiferhatilét Oﬁwan%%ﬁﬂ%tl’%g@e

using the button assenbli1es provide pur pose. aling
oper ation, t hethdicasriesy 65randaBe posts 45 [im a sepatate| operation, oreven § separae package
seal s 73b, carrier seal 5b, . and s 45b now, 25 bei.ng. i nhcor por at ed
into plastic bS¥RON PLIOY g’?ﬁ)@ﬁ#‘ﬁ&@”f@ﬁ Wﬁle‘ﬂ,d %P@P%’Wﬁ‘%erat i vely
connected to Wedneratdr 3 forineihe! e 58Xs 1713, 'TIaS t@‘grmbﬁgﬁ ifijévdor | ng webs
51 ‘and 53 to the next indoexi_n% posFtion V\hi?g '3w taneousl?y advanci ng
separ at or 568b mokiedpoms @i fittings torhe: cleared of possiblel oealusions by awmandrel which 13 t o

the downstrea of 1he . dies S e Fl 9..T ret hod 30 hen
may be repeat %ﬁ%@éﬁ‘i@e‘%‘iﬂ)@s we%g%)‘?gfl'%ggﬁ web e%%esngﬁposﬂe i)’he por&s
PCT/ US95/ 08684prigklto the fésmation0f bagisedls 79, t he enbodi ment shown, it is
feasible to insert the carriers 65 _and the ports 45 in a separate

operation, or even a sepumingnew 10 FiG. 14, a plan:view of thgpallet providedwithe a|

Thi s al ternat i 08 s AtEBaARn Sapkdlop o8 ot fus Bivibtidh bs hony T bipdr
cl eared dff pos6s mhd separdtors6é® are dxtertied o thedt fully operative positibhio by ehgaginget ween
the webs 51,53 fromthe web edges opposite the ports prior to the formation

of bag seal s 7the primary pyshplate L4S-thereby extending.shafts d47.d9 through bpshings7
proviSed L1 LRy e8i i RPN Bl le? T S 7,
operative posil4M9 e provided mdth detents 155,157 for engagement by a brake 161
' - operated by means of a spring 163. The carrier 65 is mounted onto the pallet 67
15 with dowels 165 and bolt 166, or other suitable fastening means. The carrier 65
- is quickly and easily replaceable by removing dowels 165 and bolt 166, and
 replacing the carrier 65, the dowels 165 and the bolt 166. The retractable
separator 68 has a shaft 158 which is extended into the operative position by
engagement of the secondary push plate 159 forcing the separator shaft 158
20  through a secondary plate-mandrel 160 until the separator 68 is fully extended
" felative to the pallet 67. Preferably, the extension of separator shaft 158 and
separator 68 relative to pallet 67 takes place at scrap removal station 103, FIG.
4. The separator 68 may be held in the selected position, whether extended or
retracted, by detents 162 in the separator shaft 158 engaging the secondary plate-
25 mandre] 160. The scparator 68 preferably is provided with a head 170 having a
tapered end 171 ‘which is shown in the preferred bullet-nose shape with a tapered
end 171 in order to provide a certain and smooth énu"y between the webs 51,53.
" Alteratively, the end 171 of the separator may have a duckbill shape (not
shown) or another shape adapted for insertion between webs 51,53. The head
30 170 of the separator 68 should have a diameter larger than the ports 45"tp be. -



the primary push plate 145 thereby extending shafts 147,149 t hrough
bushi ngs 151,153 in primary plate-mandrel 167 provided for that purpose.
The shafts 147,149 are provided with detents- 155, 157 for engagenent by a ‘
brake 16woopes®ped by nmeans of a spring 163. The carrier FXTEHNBBéed onto
the pallet 67 15 with dowel s 165 and bolt 166, or other suitable
fastening neans. The carrier 65 is quickly and easily replaceable by
renovi ng dowel s 165 and bolt 166, and:ﬁepla0|ng the carrier 65, the dowels
165 and the bolt 166. The reactabl e separator 68 has a shaft 158 which is

et o 15otPefed BANSRE U btk FE35, piferitly SOURAY gt el TRty Pue

pl at e- mandf suchi@@tsunt:i |." t he separator 68 is futly extended retative to the
pallet 67.. Prefera xt en f separator shaft 158 and separ at or
68 relative to pal ?’éﬁ%’f“%“ @f &ﬂm%%PWWRS FIG 4.

The Separ piides separatbieofl eV ;sauw th%?éfeﬁ:t V6 pillias 6 e o figh ended or
retract edﬁ by deténts 162 |ﬂyt he separ at of shaft 158 engagl ng the secondary
pl ate5 250f thenwehsrare preddedrwithacearriex enlys FIGS £3,.1510n the oppositeckide wi t h a

| Bﬁ??e'%?gogg}j?hgﬁ% 3&3%@5%@% ﬁ%‘ﬁw E’%\éﬁ# ﬁ%iﬁﬁ%&‘ Ega'gcgf’t ain and

smoot h - enp hadt ¥idee eAcédiding] &h& alfeisoﬁ\luteeﬁaapwm;rébﬁ)m with. of the

separator may have a duck ape (nat shown) or anot her shape adapt ed
for i nser carsiersoealyaad mmbbeanngemmoﬁ’éwpdtﬂofﬂﬁol& SemeCBepar at or 68

?Egglrtjegagf?meen teft 'ﬁrt% %r@&%& %%gﬂ%ﬂ? ngtSae 2

di ang0 er mmmumnstmywmdbn@tmhnmlﬁmmﬁ] p press, 1t isq
et

‘unnecessary to pr oyl de a_separ at or on ever erefore, alternative
pal l ets on the port {The paef meéﬂsf‘h tosthesadiess cog Belts 83 | or only,

Eleggssgr y eause ngpgor ?j“gr ein ‘?Ldﬂg%mnél’ﬁp?”s ﬁﬁ%@o?’dﬁggﬁ;?t t)hel >
pal | ets ocog belt and thgocdg pinigpulls the pallet 63 cafong with ¢he grooved whesls and nay be
?ergg;elr\r;aﬁ%g{)sthe al I et &EA‘GB See wegFg Fl Oanen(ﬂnd 3. It vm_l I
15  stationary guide bar 175 on the machine frame. : : '
| It will be observed that in operation, the ports 45 to be loaded
between the webs 5 1,53 are loaded in the same plane as the separator 68 and
carrier 65, wh:ch in the preferred embodiment is below the plane of the primary
shafts 147,149.. The specific geometry and orientation of the carrier 65 and
20 separator 68 and the related pallet components are a- matter of design choxce and
may be modxﬁed without departmg from the spirit of the invention.
Refernng a_gm_n to FIGS. la and 2, the carriers 65 grip a_nd_moy'e
the webs 51,53 from the seal station 69 into the cut station 91. At the cut station
| 91, the articlé, packageor ‘bag 41':..1.i'|ay be cut or separated from the webs 51,53.
25  Preferably, the separation or cutting may be performed by an ultrasonic cutting
unit 90 bez- :ng two knives 93, see FIG. la. At the cutting station 91, if
ultxasomc «.ting is-performed, the artmles 41 may be drawn into the desired
shape by a lower vacuum-.plate 99 in the form of the articles, prior to cutting.
At the cut station 91, the cutters 93a of the.illt-ras_onic-lmi'vcs 93--m..ay be moved
30 into position by a wﬁag‘é"74-x'nounted upper plate 98, while the lower vacuum
‘plate 99 may be mounted on and moved into position by a piston 100. The



10 in whatever |ocations may be desired fdr a given manufacturing set-up.
The preferred neans to attach the pallets to the endl ess cog belts 83 is in
the formof a cog pin 173, FIG 14. The cog pin 173 is connected to the cog

belt and t hewPskdabdy Pul s the pallet 67 along with the gr 00V eflepbeloBesar
ol Fers 105 on t e carrier rolling along upper and | ower edges of an

endI ess, 15 stationary guide bar 175 on the machine frame. It will be
observed that in operati on, the ports 45 to be Ioaded bet ween the webs
51,53 are | oaded in the sane’ptane as the=23parator 68 and carrier 65,

which in.the preferred enbodjnegnt el,ow the pl ane of .the prinar, shafts
147, 149. The spUmsqnic cuttin %ﬁ*@hqwam davith the abilityjtemeys 3} .

separator 68 apdgtt r t I ?arﬁ'ﬁgesa lis 'Hﬁ?

choi ce and rrayﬂge no |§F§d‘ﬁ$ﬁ(ﬂf{l§gpartﬁﬁ ro he s%;srslt% Gﬁh

i nventi on. Refamngg mmthmlﬁn ﬁs\nding considerabié) Aexibility avith fRSpegt tgcutting nove
t he webs 51, 53 f |0n 69 into the cut I on t he cut
station 91, th@a fr@ ﬁx?é M%%?Wﬁ@’éﬂ?ew% %i’t%&‘efromthe
webs 51, 53 25cuuerPfeaf wbwmetma Sﬂpﬂa&%hhﬁﬁﬁuoﬁ@ltbﬁ& didthe? StaliBh, & med by

an ultrasonic cutt! ngeunlt 90 bearing two ives 93, see FIG 1la. At .the

cutting stati oopexing 3¢ maytbecfoomed in therbag 4lsalpagihﬁem 49 opposite the/tube 41 may
be drawn into the.des a.l-ower yacuum te t he rmof
the articles, F'Bg ‘gm&%pwcﬂ'ﬂﬁmﬂy &M ?%”M’

the ultrasoni Cliﬂhﬂ&& ciBstifion 9?5@1’@%3&3 dh@il?etﬁﬁﬁiri 135 IMﬁrd’eﬂage
74- mount ed upper pl-ate 98, while the Iovver vacuum pl ate 99 may be nounted

on and noved i $tadom6R. Thmepmomsmftqmsme 9thas well ay\otips/components in

the aoi 1110 ¢ ottty 30 B Bafithld Rt tithdnedl ol fhBR catiel 2 07 ol 1 ¢
carriages, and also is THeaRitid4iniay be reficved THNIRE ﬁh@mﬁﬁﬂ)w theng

consi derable flexibility with respect to.cutting pat er Al ternat i vel Y,
t he separ ati onensiless be W%@W&fe“ﬁéﬂ% Trby apspctioRtcup or eeameeq BTiPPSF seal

g T e
FI G 24. The can offdoad oonveper 95t mmg&mmmr /The tbag atansferl station 97
15 preferably is intimately sequenced with the cut station 91. Other mechanisms i
' and methods for transfer and dxscharge of the articles also may be used. It will
be understood that alternauvely the product 41 may be left in the continuous
webbing for subsequent use, e. g. as a multi-layer web, or as a continuous web
of plasuc bags sepamble because of tear seals, or perfomnons or the fike.
20 Assuming, however, as shown in FIG. 1a, that the finished article
o 41 is cut out of the webs 51,53 at the cut station 91 and is transferred at station
- 97 to discharge station 96, there normally will be a piece of scrap material 101
 which remains operatively connected to the carrier 65 and which will continue to
move with the carrier 65 and pallet 67 along the endless belt 83 until the scrap
25 101 is removed at a scrap removal station 103, FIGS. 1a, 4. The use of the
** carrier 65 and separator 68 permits efficient use of the webs 51,53 witha
minimum of scrap, such that the ‘'scrap material may be reduced by as much as 1
1o 1% % or more as a percentage of the total web material. ‘A large part of the
_ .savings is due to elimination tpf i_nost of the scrap between adjacent die
30  operations. The actual percentage of scrap material for a given operation will
~ depend on the design of the articles 41 to be produced as well as the design of



135 at the cut station 91 simlar to t he pusher/retractors 135 provi ded at
seal station 69. The conponents of cut station 91, as well as other :
conmponents in 10 apparatus 31, may be equipped for nunerical or conputer .
control . WOREO08IPi cl e 41 may be renpved fromits operative RIPEENOBSA to the
endl ess belts 83 at transfer station 97 by a suction-cup or other type of

gri pper 92 which may elevate the article 41 slightly and then place it
downwardly .onto an of f-1oad conveyor -23.at discharge station 96. The bag
transfer station 97 15 preferably is intimtely sequenced with the cut

station O9the diés'61,63aalane oMEr p@hﬁ?@l&tﬁﬂiudiﬂgasﬁi}ﬁgeﬁ?ﬂediwﬁharge of the

articles al sg g be used. It w be understood that--alternatively the -
)

product 4fungtion W@Pﬂeﬂ‘rﬂm@@mmeﬁ@bbﬁﬁ@ﬂﬂbwg%sequent use, e.g.,

Pecause olpep iRl ol S G HRRURY Blyill B bperdGMF BB 201 ©

Assuni ng, theevemethat the firlished articléd 4 ehmbefdaﬁedtdahhéutmnymmﬁhb 41 is cut
out of the webs 51,53 af. the cut statign 91 and i-s transferred at station

97 t @ di sWhatserves thereowilbbe npjserap material 10] and; henge ng need for ayscrap r ap

. nmaterial [ a £ 65 and

which wi Il “con %‘%ﬁ%ﬂ ?g?no&\}é’g’\?uﬁ h?ﬁgé%hggpe?% t&éé‘a%ﬂﬁt&?ﬂgy éTong t he

endl ess bptese:ﬁaﬁenthel cut station 194 andthe bag @ransfer stadvaQ'd, thg carriear 65pwilbnoval
5.and_ s

porri s cPRY mthaéesmpaﬁil%é%?xa%iw%%ﬁﬁh%anwmm%ib?rsuch (hat
t he scrapwman @dﬂ'fe?%jbflﬁg F@ac,{] as | to 1lferr]%or nore as a

percent age o ota V\Bg mat eri a rge part -of the savings is due t
el i ithat i on of - nDsThOScmdeianaapbe)mmd feaip xamrier 65 by gppers df2rations. T

e s oHRGH D G b It a7 CiiLsck 1 B Al s BRE b W Bt o of " v
96/ 05959 while carrief ceﬁxeﬁtlcﬁﬁdeﬁdlwﬁmmér me@eﬂﬁanersot including scrap

generated as a function of ‘equi‘pnent ‘mal function, “operator error, materi al

def ects, bQfemtractcarrierss6% thereby slipping carzicn sealsn a5 tmushrsamsla mcthei | | be .
understo r f or med

wi t hout a%gﬁmw& W%PW&{W%%&@&@%@W& mat eri al
101 nd hwueme@xmmddfposman €1a6ve to the pallet 67 leaving the scrap removal '

station 103, with the pallets 67 in the retracted position. The pallet 67 and 1ts

components thus will be in proper posmon for engagement by pusher 135 i in the

_subsequent sequence of seal stav:a 69, FIG 3. At the scrap removal statlon
103, FIG. 4, the scrap 101 may be dropped by the gnppers 102 onto a eonveyor
20 (not shown) for transport to a reoeptacle (not shown) for dlsposal or recycle
| .matenal
Preferably, the retractable separators 68 and the carriers 65 are
, removably mounted on pal]ets 67, and the pallets are removably mounted ona
~ pair of endless belts 83. ' S
._ 25 Prefexably, each endless belt 83 isa steel-unpregnated eog belt of
such size and strength to suit its purpose, pre-stressed tc avo:d unnecessary slack
or stretch in the system, in order to assure precise, accu e, and repeatable :
.movements of the parts assocrated with the belt 83 thro* x-*hout the system 31.
Altematively, other suitable belts, chains, or the like may be used. Each pallet
30 preferably has four beanngs 105, see FIGS. 1 and 16 As shown in FIG. 1a,
' the beanngs 105 travel along a track 107 and along each of the four comers 109



renoval station 103. Cenerally, however, assum ng that scrap material 101
is present after the cut station 91 and the bag transfer station 97, the
carrier 65 will proceed with the scrap 101 to a scrap renoval- station 103
where the sowape/ds9wi || be renpved fromthe carrier 65, Fl GSPCTAS9508684
The scrap 101 may be renoved fromcarrier 65 by grippers 102 which grasp
the scrap, FIG 4. The scrap 101-is held in place by t he grippers while -
carrier. pl acenent cylinders 104 and carrisgjgcatcher/positioners 106 retract
carriers 65, thereby slipping carrier seals 75 through gaps 8la in the

carriers. Desigfghd tack i radfus of thelrddCHRNdeRizeli 38 Wit okl ditbd bf Meace the

separator 15- 68 .in the extended position relative to the pallet 67

I eavi ng the sbeamngsclaSvwill be in contact odth thettrackH@7panl tbpsstraghtamyrp@nmw acted

For engagemon O B0 e 107 Bt YRR 108 o e biugl o7 wilfod th Binkff il ' o

FIG 3 AU therghl @rdhgrpaviing! dich oipiciand wbilicy of the palléa sl bemy e

dropped by the gripperS 102 onto a conveyor 20 (not shown) for transport ..

to-a rece tacldgs t shown) for disposal or recycle material. Preferably,

pal 1 ots 67, and o pairuivello REnbable Bateibt & ddGY S BT "

belts 83. 25 be mounted directly dif iadiréctly! onto ®2lt [83¢ 6f hXhainpoF theSiike.s a
steel -i npregnated cog bel t of such size and strength to _suit its purpose,

pre-stressed to avoi d JRdceardanceywith theiinyention; b@&ﬂnﬂi may he manpfactred in a der

Soctat edvi [ VRGeS Sl suA8, FAGARDI £ pRUSRARS ks Bl Bl ° 1T

sui ]Eabl gllOeIht :prodxicf edlr)lsBags)mayme fxﬁymdmmtberrlsmner,gh@mmldrdhrgaﬂ or any
preferably has, fqur beari see FIGS, 1 and 16 in FIG |a,
the bearings 588 WW“&I%HB@Y! thecsizes and shapes| 'oF fpbes, of ports 8&2“ :
corners 109

PCT/ US95/ 0868561\%?&8 giaggmtracﬁytbﬁesmr%bletg%ro dﬂ t?"’é’hﬁ“'fs unc}g?y zed sb

that only thrdagdi produdeddn aceorddnes with thetisventionpist shownvintFIGL 122. t r ack 107.
| Lhe straightaway poc. ans, ofete, be 358 SE vk b WOHE STSAIPER o’ 1
15 materials selected from the group including polyvinyl chloride (PVC),
. polyamides, polyethylene, and 'polypmpylené. Polyvinyl chloride is preferred,
but blends may be used or coextruded materials may be used, or other
thermoplastics also may be used. Thermal sealing, dielectric sealing, ultrasonic
- sealing, or other sealing technology may be used to seal the webs together. The
20  invention is applicable to laminated films which may include two or more layers
selected from the aforementioned materials. Inlet/outlet tubes 45 may be made
from a variety of apprbpriate materials such as hard PVC, polypropylene,
polyamides, polycarbonates, polyesters, polyacrylates and the like and/or
copolymeré thereof and styrene-coﬁtaining copolymers thgieof, ethylene vinyl
25 acetate (EVA) tubing, or rigid polycarbonate ports with EVA bonding sleeves.
The material for the tubes may' be any material that is capable of extrusion or
" molding. The preferred material for tube members 45 is hard PVC. Depending
on the use, the tube or port members 45 may be rigid or they may be flexible.
In addition to the uses disclosed above, the invention may also be used in a
30  variety of other medical and.phannaéeutical applications, for containers of
| 'c':_hemical's, solutions and the like, in the manufacture of complex or multi-layér



track, thereby providing such rigidity and stability of the pallet as may

be 5 . desired. Alternatively, the retractable separator 68 and/or the
carrier 65 may be nounted directly or indirectly onto belt 83, or a chain, |,
or the |iWO96/05958ccordance with the invention, bags 41 may REI/USMO8GEdt ur ed
in a variety of sizes and shapes, for exanple a standard three liter bag

may be 10 produced. Bags may be fifty mlliliters or smaller, five

liters or larger, or any size in betws@g- Sinilarly, the sizes and shapes
for tubes or ports 45 may be sel ected or designed as may be suitable for

t he desi reﬁlmpptpadﬂgmforﬁob@pﬁnbn-ﬁmgi@lmﬁducﬁutﬁmmdoodpmmth t he

i nvention Shomn Fl. G I nvent | be us ne or
webs 51, SSfof & ablisatichss 120 i iher REPICatigRs WAl st OF SRRILBIS VAV e ol ng
pol yvi nyl P gﬁéiﬂ,afm ‘pol yami des, pol yethyl ene, .and pol ypropyl ene. -

Pol yvinyl chioride is preferred, but blends may be used or ‘coextruded
mat eri al s may be - USM%RDOWMWM@WW steated inTher nal

e biof ogy oFEEES B PHIAL cxithbl el 3R e MpBledfin R, 00, o, o
appl i cabl eaédblﬂp'aﬁ%"ﬁ\ g idrawinigh S noW lirfiiled'RY thoSE eximiplés or thbmdl ¢ sel ected.

fromthe aforenmenti oned materials. I'nlet/outlet .tubes 45 nmay be nmade froma
vari ety of isstopheogiven its full seopeas<efined, in therspirit of\the apeompanying) claims.

pol yam des, pol ycarbonates, polyesters, polyacrylates and the |ike and/or
copol yners t hereof and styrene-containing copol yners thereof, ethylene
vinyl 25 ~ acetate (EVA) tubing, or rigid pol ycar bonat e ports wth EVA
bondi ng sl eeves. .The material for the tubes may be any material that is
capabl e of extrusion or nolding. The preferred material for tube nmenbers

is hard PVC. Depending on the use, the tube or port menbers 45 may be rigid
or they may be flexible. tn addition to the uses ‘disclosed above, the
invention may also be used in a 30 vari ety of .other nedical and :
phar maceuti cal appllcatlons for containers of chemical's, solutions and the
li ke, in the manufacture of conplex or multi-Ilayer- Vo 96/ 05959
PCT/U895/08684 -26- films or packages for food and non-food applications,
for frozen food packagi ng, ' R ' '



for hygienic applications, and 1n other applications making use of nmultiple
webs of plastic materials. fhts shbet HasltRe glegt 00od that - the present invention
while illustrated in 5 speci fic exanpl es descri bed above
and il | ustr aippglodsoshe accon‘Hm ”!HM Bgs is not limted topc'hmssslossu
exanpl es or those draw ngs I ven it s [fFor—scope—as—aerped in
the spirit of the acconpanying cl ai ns. -27- WHAT| TYSCGHAINED$ BEEN. || An
apparatus for manufacturing an article forggq from|inul ti BFB-4weB8 withila
seal formed between the webs, the apparatu§‘conprising: a guide tor guiding
the webs and f iﬁm for performance of an operation in the
space between THe We r for conveying the webs al ong . a -

pr edet er m ned path of tlav apparatusﬁatmmfaetahnpan article foraredffoom seultipleg t he

webs together to for a-seal at . a sea |on a retract,able web
separator for WebSHW} M%&!T"Pp \&h%oﬂlwg BRPAANRLOUTPRSMEace webs

apart -adj acent the sealg ?&ﬁelfg fﬂbs?h?'?ﬁpﬁfab &%bgﬁg{:act-abl e web

separator in the directi avel or tra to.a ation
adj acent the sparformanee of amoperation neﬁlesspﬁmbetwemthentgebshe retractable web

separator into the space between the webs to e the s_for f or mance
of an operation in the & E‘?Yséfmvtwmyg&é%%ﬁﬁmﬂﬁ% g
retractabl e mﬁm@@gmgmﬁ he space between webs at a |ocation

adj acent the sealer. 2. An ap&?r atus in accordance with Caim21 wherein the

retractabl e separator cmsqah sealingthe weba togethes to formna seal atthpsaalingad on
the shaft for insertion between the webs: 3. An apparatus.in accordance
with Caim]l £ A9 conprising means for inserting a menber into the space

bet ween the webs and adamhﬂétwwe&péﬂba%ﬂeﬁ@awsﬁ&m& befWedPther at us in

accordance with Claim1l wherein the guide
‘spaced webs to space webs apan adjacent the seahng statton,

means for transpomng the retractable web separator in the duectxon .

P

_ of web travel and for travel to a locatxon adjacent the sealer stauon, and
means for inserting the retractable web separator into the space |
between the webs to space the webs for performance of an operation in the space
between the webs and for thhdrawmg the retractable web separator from the
‘space between webs at a location adjacent the sealer.

2. An appar'a't'us in 'a'ceotdanee with Claim 1 wherein the retractable
separator comprises a recxprocatmg shaft and a shaped head on the shaft for
insertion between the webs | ' ' ' '

3. An apparatis maceordance with Claim 1 further comprising
means for inserting a member mto the . space between the webs and adjacent the

retractable separator ._ -

4. An apparatus in accordance with Clann 1 wherem the gmde
‘comprises a stat:onary separator for spacmg the webs to substantxally paralle],
and the retractable web separator has a ‘size to maintain the webs substantxally
parallel as it travels with the webs. ' -

RN O O




-,

conprises a statlonary separator f or spacing the webs to substantial ly
parallel, and th e—retTactabl e web se separator ha o maintain the webs
subst ant al | - aéﬁeeﬁRewaeéds hj 8.BEEN {|2 par at us-
in accor‘ggﬁg’és%%?th e&:ﬁ E‘E\E@U anspay %i’lcnxgustgﬁﬁss%? ,
retractable web ‘sep B‘ﬂ“ or carrying the
tractabl e web separ n endI Ss path of repeated travel to an
upstream position for insertion bet w84 he webs and to travel downstream’
towards the seali n% ‘station. 6. An apparatus in accordance with Claim5
including a drive PorAnlappamtusdn aceerdancerwith Claime1 mtherein theomeansdfori er and
the retra t vel speed na e travel speed’
of the. wogeibpflf the SEABRNE b %@%ﬁnﬁmn@?ﬁ@% 9 ne
retract abegrryinp the pifagtable webBéparAor dlohf @i adepe‘atbaﬁimwans for
inserting and retracting: the r'eci procabl e rod conprises a slide carrier and
a fluid n8Rypstreans ppsiton for insartiem b Ahe web SMWQLSQWAMn
accordanceovwrrgp rein a pI ural i ty of the retractable web
separators a provi t he form of ‘el ongat ed rods, and the means for
transporting the retract abI e web separators corrprl ses. an endl'ess carrier
with the rods spaced at equal “intervals thereal Jelgfe 9 An apparatus in
accordance with C § nfAl apparaisdn F(S![')"UG Pbl ned
t oget her f
t oget her \k/\n&t%’dgeesgwtgorm gﬁg?@?‘ a&gﬁ%ltlslgﬁg'réy 'Se |ng st*pl on, a bag
conveyor avavmyel speed mgrhed to thectravel speesit oft the webs. cutter at the cutting
station severs individual bags fromthe webs at the cutting station to fo‘m
di screte, separated, individual bags; and..a bag transfer nmechani sm '
transfers the indi i dglapPitdfhs'ift aBodficB WA CHif 1 Whefelfi ol REAGAOE Of the
ags

web separator compnses a recxprocable rod and the means for inserting and Y

retractmg the reclprocable rod compnses a shde camer and a ﬂmd motor to slide
“the rod on the carner

_ 8 An apparatus in accordance thh Claun 7 whenem a plutahty of
retractable web separators are provxded in the form of elongated rods, and the
means for transporting the retractable web seps;~:tors compnses an endless
carrier with the rods spaced at equal _tnterva!s therealong '

_ 9. An appmms in accordanee with Clann lin whxch webs a:e
- elongated webs to be joined together into a series of connected bags,
o the sealer Joms the ‘webs together thh seals to form bags ata
stanonary seahng station; . _ : L
~ abag eonveyor conveys the bags to a cuttmg statxon,
a cutter at the cutting station severs individual bags from the webs
at th_e cuttjng.statton to form discrete, separated, individual bags; and
: a.ba'_g transfer mechamsm _tra_nsfers tbe_ mdnvxdual bagstoa
discharge station for discharge of the bags. |
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- 29- 10. An apparatus in accordance with aim9 including a scrap station

ari ppi ng_means 1 ocat ed on | RNINARIBIN T A5 paresssc o anut actur ng an

article fornweo deosssorul tipl € webs*cohpri si*ng: s ar.. supplyg o
webs having el ongat ed edges; gripping nmeans di sgpsed m:epoogt < N 2
sides of the webs for gripping the Iongl t udi nal ehs;
conveyor for carrying a series. of gri ppi ngggreans in an endl ess path and for
conveying the webs gripped by the gripping neans; neans for inserting a

retractabl e web separ atlg; Mtggpm mm&fwmemﬂmdlﬁga\gcﬁpng a
dge

pr edet er m ned ap bet vveen sai s and for retracting the web_ separator
from bet ween t o 867ap remaining from formation afthe bagsisiremoyed,from theen

the webs adj a%ﬂ@ g@hgr station; and a sealer at the sealer station for
formng an art eal bet ween the webs and adjacent the nmenber. 12. An

apparatus in accordance with Claim1l wherein the conveyor al so carrl es a’

series of theretractae{e vvebs ratorsg in, ane s Pégloéﬂl o

appar at us i n accordanc "ﬂ ‘35'5 par at or

Is inserted URs [?g{m?he sealer and is retracted before the article seal
n appar atu

is formed. 14. s in accordance with Claim 13 wherein the -
retractabl e web separ atmeansrfex/alpplsahg)ngﬂuplede)bhavmgtlongawdbdga;t ially the

same direction and at substanti al t he, sane speed as § ng the
time that the separ atorg‘m’“ﬁtmse‘ﬁ m@@@s’sj J;so gb f&ﬁ
apparatus for gr%mg‘ﬁle%@m\ﬂiﬂd‘eﬂﬁ&to?tﬁé b pal r-of plastic

a conveyor for canymg a series of gnppmg means in an endless

path and for conveying the webs gripped by the gripping means;

means for inserting a retractable web separator between the edges of
the webs for providing a predetermined gap between said edges and for retmctmg
the web separator from between the plastic webs;

means for msertmg a member into the gap between the webs
adjacent a sealer station; and _ -

~ a sealer at the sealer station for forming an article seal between the

webs and adjacent the member. '

12. An apparatus in accordance with Claim 11 wherein the
conveyor also carries a series of retractable web separators in an endless path.

13. An apparatus in accordance with Claim 11 wherein the
retractable web separator is inserted upstream of the sealer and is retracted -
before the article seal is formed.

14. An apparatus in accordance with Claim 13 wherein the
retractable web separator travels along with the webs in substantially the same |
direction and at substantially the same speed as the webs during the time that the
- separator is inserted between the webs.
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webs, said apparatus conprising: a guide for gw din the pai r of webs face

to face into a sealing station; a seahesrshaéthadﬂ?e { g station to fuse the

webs to form seals between the webs to

of at | ca¥O %Pt into position bet‘vve§ ‘Eg be sedREIUIH;/I08G84

sealer to the webs and to the bag bei ng Torne a retractabl e web separator

for separating. the webs by a sufficient. gap and for a sufficient period of

"tine for the port to be inserted betwed®=the webs; a conveyor for

transporting the vveﬁ ‘%ﬁposed grl p i ng neans on the conveyor for .insertion
S1t

bet ween opposi te lo m&@s&w@mmmdmbs and

- novi ng thegef &ﬁ{@ﬁém 'ﬁ?ﬁéﬁ er for cutting the bags to form i ndividual
di screte bags t tréﬁgs]?oer e %o a di'scharge station. 16.- An appratus in

accordance with O aarguide foh@mmgﬂ:erpamfwebsfaeem fece into ssealingt or

forwardly toward the sealing station to travel with the webs; and a
di schar ge FAUMR ot the di scharge station transfers the bags for t he

di schar ge t her eof . ﬂeal&%ﬂﬁ%éﬂ%i#%ﬁﬁhn%%wﬁ? ﬁ. betwils! € n
- reciprocators carry the retractable separator for- rectl | near |nsert|on
travel inttheavehstodonnibagsin the webs at the sealer station and for

romtct  por e, onbhifeehs £ HaieBBon of o 45 o g Fimiain. Bler 5 C ?;'c.”ﬁga x
R et A b e i o i i
a retractable web separator for separatmg the webs by a sufficient ,
gap and for a sufﬁclent penod of time for", the poxt to be msertedbetween the (| |
webs; . - o |
| a conveyor for txanspomng the webs, L |
_ .opposed gnppmg means on the conveyor. for insertion between -
opposite longitudinal edges of the webs for gnppmg the webs and movmg them
forwardly, and | o . .
a cutter for cutting the bags to form mdxvxdual dxscrete bags to be
_transfexred toa dtscharge smtxon

16. An apparatus in accordance with Claim 15 wherein a me;ms
~ carries the web separator forwardly toward the sealmg station to travel with the
webs; and A
a discharge means at a discharge st'aticn transfers the hags'for the
discharge thereof. | | '

- 17. An apparatus in accordance wnth Cla:m 15 wherem '
mclprocators carry the retractable separator for rectilinear insertion travel into a
- space between the webs at the sealer station and for xet_;actxon travel prior to
sealing. |

|

inserter for insertion .



gfi ppi ng said webs to nove the product being formed—forward; retracting the

web separator from between webs; formhg a pr t webs;
di,schargi ng the product; and,disconnecti ngLMBﬂr“ﬁ%ﬂﬂiﬂ t he webs. 109.
The nethod ofwdhenispazsl8 wherein there are.t . .'s A #ret hoplcTrus9s/08684
manuf acturing a package formed fromnultiple webs conprising: feeding the
-webs into facing relationship with one another; providing a retractable web -
separator to separate the webs and a gri-ppsgg device to grip said webs;

inserting a port between said separated webs; retracting the web separator,

seal i ng the webs toget hi8, Aonfetliod of rANIfEASriSEa prodiy forthed fromandtipled t he
gri ppi ng device along a_ predeterm ned path; cutting the sealed webs to form
a package havi WEbsCOMPASIAg: ound a substantial portion of its perineter and

havi ng a port; and.disc i : 'ﬂfﬁ'ﬁ ' bs. 21. The
met hod of C aim 20 i ncl Ugl nigt‘*ﬁé]gb\?.i’%?‘rﬁg?‘a %1 g%ae i@é?‘%’l"l%e reffactabl e web
separator. . -32- 22. ihsentihpacretrhctable stparator between saidt websctofspaceastief r om t wo

webs conpri sing:, feedi the webs into a facing relationship with one.
anot her ; inser% P&“ré’?r‘%’@i‘% Predietat or between said webs to provide a

et ween the faci g sur rE il paid chs 5 afovetf pRdHDBeiflp fhRorpAS " || g
sai d webs together; andretracting the web separator from between webs; _
" forming a product from the webs; |
discharging the product; and
disconnecting the carrier from the webs.

19, The method of 'Claim 18 wherein there are t'wo_ webs. o .

20. A method of manufacturing a package formed from multiple
webs comprising: .
feeding the webs into facing relationship with one another;
providing a retractable web separator to separate the webs and a
gripping device to grip said webs; |
,inéertin_g a port between said separated webs;
retracting the web separator; ' N
: séaling the webs togethef to form a package seal;
moving the webs and the gﬁpping device along a predetermined
path; | -
cutting the sealed webs to form a package having a seal around a
substantial portion of its perimeter and héving‘ a port; and
-'disconnecfing the gripping d_evice, from the webs.

21. The method of Claim 20 including providing a shaped head on
the retractable web separator.
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cutting an article fromsaid webs in the vicinity of sai d seal .
\

o iy

=32~

_ 22. A method of manufactunng an article formed. from two webs
compnsmg _ : L
feeding the webs ihto a facing relationship with one another;
. inserting a retractable separator between said webstoprovndea

predetermined distance between said webs; - o :

performing an operation in between the facmg surfaces of said

- webs; . '
' retracting said sepamtor' _
sealing said webs together; and . _
cutting an article from said webs in the vxcuuty of said seal.

__i___,_;_;—-—————’-
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