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(37 ABSTRACT

Aomethod of winding a length of plastic ribbon (such as o
sipper ol the tvpe used in reclosable packaging) around a
eyvlinder of o spoel having o frst Hunge ot one end and a
second Hange at the other end. comprising the following

(5%} Ficld of Classificution Scarch steps: (o) winding the rihbon with a winding tension ina tirst
2424771419147 X0 26417717, 281 range when the portion uf the ribhon being wound s within a
See application file for complete search history. first volume surrounding a central region of the cylinder: and
e Ref Cited {0y winding the ribbon with a4 winding tension in a seeond
(561 eferences Cite range wlhen the portion of the ribbon being wound is within
LS, PATENT DOCLUMENTS second and third volumes surronnding respective portions of
the eylinder disposed between the central region and the tirst
F2MTRIT A : 91908 E\‘_‘L'h“]“_ ----------------- WA 1710 amd second langes respectively. To reduce camber in the
A0 a7 OA A O7T Wi M - AT ATHT . . . . . )
1{:83(21 t . I :‘;k:"(.} ;1'3_”/_‘1]('1” Al "Elj'f’;g portions of the wound ribbon disposed in the second and tird
1"' 1'.3'1'.} "\ o0 o8 R::;:t[“l[ a R l;f‘J volunws. 1.e. near the respective spool Hanges, the upper
4"454[)';;[]‘]' A ]:] l‘):%;l. _\nd:]:’cr: o ')'4'_"] o limit of the seeond range of winding tension is less than the
4'%4*“ N 6 l950 (iuuld. """"""""""" ) Lower limit of the first range of winding tension, Lo the
R(J“‘_H“s" . 61991 Tilman winding tension near the spool Hanges 1s less than the winding
5065800 A TL 99T Tilman tension in the central repion.
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1
METHOD FOR REDUCING CAMBER IN
COILED PLASTIC RIBRBON OR TAPE

BACKGROUND OF THIL INVENTION

This invention generally relates to mwethods for redueing or
climinating camber (i.c.. arching) in wound vr coiled ribbon
ar tape made of plastic material. Tn particular. the invention
relates to methods for redueing or eliminating camber in
tustener tupe comprising mutually imerlocked thenmeplastic

sipper strips ol tlw type used o the automated production of

reclosable packaging.

In accordance with one manner ot producing reclosahle
packaging. o pair ol mutually interlockable zpper strips are
tormed sepurate rom and then attached ©© g web of bag
making or package making material. The zipper strips are
attached 1o the film web using suomated cquipment. The
feeding of zipper strips from rolls or spouls for application in
wlatever length desired 1o bag muking or packape making
sheet material s well knewn in the art.

A major prohlem with rolled or spooled extruded plastic
sipper strips is that they develop curvature and camber. Wind-
ing ol any Hexible plustic extrusion inwhulever configuration
inherently distorts straiglitness of the finished product. which
is visible when the strips are reieved Hrom the spool or reel,
This 15 almuast an inevitahle result of the winding svstems
emploved which. irrespective of taper. tension or orque
winding, require thut sulliclent tension be applied to the
extruded produet to ensure aceurate placement ol that product
an the spoul or reel. As o result. the extruded product 15 ina
state vl 1lux 10 that it has not achieved its final fully erystal-
lized condition hetore heing wound due to production speed
reguirements. Tlerelore. in the extruded wound  produet
malleable condition stresses and strains are set into the prod-
et As the strips are wionnd, suhsequent shrinkage takes place
over a period of time. The shrinkage virtually cnsures that
irrespective of the tvpe of winding or plastic material nsed.
the strips will tighten down te an inereased degree around the
spoel clreumivrence. For exanple. i o length of extruded
plastic Zipper strip were laid ot vna Hoor, 1twonld shrink at
a known rate provided that hoth ends of the produet are not
trapped. The same length of zipper strip. when wound onto o

spoel and trapped oneither end. cannet shrink over a period of

timwe. Therefore. the strip has locked-1n stress and strain that
cannot he relievad.

I the case of extruded plastic Hanged Zipper steips of the
type used o the automated production of reelosable packog-
ing. o pair of interlocked spper strips are wound or cetled on
a dlanged spool with the ripper Banges disposed wenerally
paralle] to the surface v the spoul evlinder. Such imerlocked
NManged sipper strips, when unwoennd or paid o from the
spoal. typleally have some degree of camber, As used herein.
the tenn “camber™ refers o thwe arching of the nerlocked
Nlanged zipperstrips in a plane generally paralle] o the zipper
Nanges. [n other words, even when the interlocked zipper
sirips wre unwound and cut inlo zpper segents. e zpper
seginents (when pluced on a planar surtace with one tange in
contact witl that surlace) will have varyving degrees ol arch-
ing in the horizontal plane {as seen in FIGD 20 deseribed
hereinafiery.

The deviation frem o straight line or warpage n e
extruded plustic zipper strips that results o being wound
an a spual can cause problems when the zipper strips are cut
into seaments and those zipper seaments are attached o aweb
ol package making material. In most cases, 1t 1s desirahle that
the vipper strips be substantially struight during the zipper-
te-weh joining operation. [n aceordanee with knewn methods
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ulapplying spper stips o web of packape making material
(e transverse application ol sippers on a vertical torm-fill-
seal machine or zipper application on a horizontal pre-made
hag machine). the #ipperstrips are kept under tension in order
1o minimize the difliculty in applying the others ise cinbered
sipper strips to the web, In coses where vero deviation from
straiphiness s required, the vippers trips must he held under
extreme tension. In applications where the zipper strips can-
uet be held under tension. upplication of the zipper strips te
e puckaging material s virtually unattainable,

A turther complication arises rom the fhet that in many
cases, the amount wlf camber 1 the wound fastener ribbon or
tape varies as g {unction of the axial position of the cambuerad
portions o the spool, Inthose cases. 1thas been observed that
Uwe ribhon pertions wound in the regions adjucent the spoel
Hanwes have more camber than the ribhon portions wonnd in
a central region of the spool. This may be attributahle in part
o the fact that in the central region. the fastener ribhon is
wound generally helically, whereas i the vieinity of the
Hanges the helical winding of the fhstener ibbon reverses
direction. TFa rotating mechanism s used wo drive the travel of
the winding portion ofthe ribbonortape hack and forth across
e sponl. at cacly spoel Hunges the rotating mechanisin must
lwsitate while it reverses direetion, When the rotating meeli-
nisin hesitates. the wension in the wound fbbon or ape ends
o inerease, which also contributes te the creation ol camber
in those portions uithe ribbun vrtape wound in the vieinity of
we spoe] lunges.

There is o need for a method of winding plastic nbbon on
4 spuol in a manner that reduces the degree of ribhon camber
near the spuol flanges.

BRI

CDESCRIPTION OF TH INVENTION

The present invention is dirceted to a method tor reducing
camher in g wonnd plastic ribbon such as a plastic fastener
lape of the type used 1n the antemated production of reclos-
able packoging, Muore specifleully, the diselosed method
reduces camber in those portions vl the plastic rihbon that are
wound on the spoul inthe spaces adjacent the spoul langes by
reducing the winding tension during winding ol thuse por-
HRTIEN

Oue aspect of e iuvention is wmethod ol winding o kength
ol plastic rihbun around o eylinder of a spouol having a first
Hanwe at one end and a second flange at the otherend. the tirst
amd second flanges heing separated by a spoul lenuth, com-
prising the following steps: (o) winding the ribbon with o
winding tension i first ranpe when the pertion of the ribben
heing wournd 15 within a {irst predetermined distance ot the
tirst flange: (hl winding the ribhon with a winding tension in
Uwe first range when tlwe portion of the rbbon being wound is
within a secend predetermined distance of the second Huange:
and (¢) winding the ribben with g winding tension ina second
rayge when the portion of the ribbon being wound s not
withina first predetermined distance of the first flange and not
within a second predetennined distunee o the second lanpe.
wherein the sum ol e lirst and second predetermined dis-
tances is less than the spool length. and the upper limit of the
first range of winding tension is less than the lower limit of the
second range v winding tension.

Another aspect of the invention s o mwethed of winding o
lenath of plastic ribbon around g eylinder of'a spoel having a
first flange at vne end and a second lange at the other end.
comprising the following steps: (a) winding the rihbon with a
winding tension i a first range when the portion of the ribhon
being wound 15 within o lirst volume surreunding o central
region ol the evlinder: (b) winding the ribbon with o winding
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tension in o second range when the portion ofthe ribbon being
wound is within g second volume surrounding a portion uf'the
cvlimder disposed between the first Hanwe and the central
resion: and (o) winding the ribhon with o winding tension in
the seeond ranpe when the portion ol the ribbhon being wound
1s within o third veluine surrounding o portion e the evlinder
disposed hetween the seeond Hange and the central region.
wherein the lower limitufthe first range ol winding tension s
preater than the upper limit of the second runge of winding
tension.

Adurther aspeet ol the invention 1s g method ol winding a
length of plastic ribbon around g cylinder ut'a spool having ¢
first lange at one end and a sccond Hange at the vther end.
comprising e following steps: (o) attaching an end of the
ribbon to the spoel s that & portion of the ribben s disposed
at a starting position on the eylinder: (bl rotating the spowl
with the end of'the ribhon attached thereto: () while the spow]
is rotating, continueusly displacing one of the incoming por-
tion o the ribbon und the spool relative w the other so that the
most recently wound portion of the ribbon moves relative 1w
the spool from the starting position toward the first flange.
stuch displacement continuing until the muost recently wound
portion of the ibbon is located adiacent or near the lirst
ange: (d) following step (¢) and while the spoel is rotuting.
continueusly displucing one of the ineoming portion of the
rihbon and the spool relative to the other so that the must
recently wound portion ot the ribhon moves relative to the
spoal from the lirst lange wward the second unge. such
displacement continuing until the most recently wound por-
tiont wl the rihbon 15 located adjacent or near the second
Mange: (o) ollowing step (d) and while the spuel 15 rotating.
continuously displacing vne of the incoming portion of the
ribbon and the spool relutive 1o the other se that the most
recently wound portion of the ibbon meves relative 1o twe
spoal Trom the second lange toward the first Bange, such
displacement continuing unti] the most recently wound por-
tion of the rihbun 1s located adjacent or near the fiest flange.
wehiereln steps (d) and (e) are repeated in alternating sequence
during winding. and lurther comprising e following step
whenever the most recently wound portion of the rihbon is
within o central rewion and not within a predetermined dis-
tunee ol either of the first and second Hunges during steps (e,
(d) and (e). maintaining the tension in the incoming portion of
the ribbon within o first range: and whenever the most
recently wound portion of the ribbon is within the predeter-
mined distance of cither of the tirst and second 1langes during
steps (o). (d) and (@), maintaining the tension in the ineoming
purtion of ke ribbon within a seeond ronge. the upper limit ol
the second tension range being less than the Jower limit oi'the

first lension ranye.
Other aspects of the invention are disclosed and elaimed
below.

BRIEF DESCRIPTION O TTHE DRAWINGS

IICr 1 s o druwing showing o seetional view ol an exen-
plary fustener tupe that can be wound ona spool for stoerage or
trasport and then unwound and fed o a Jorm-fill-seal
machine. The invention has application to the winding of the
tastener tape partly depicted in 1G0T as well as extricded
plastic fastener tapes having different structures.

I'IG 2 1y o drowing bused on o plistograpl that slews tlee
varions deprees vl camber in a plurality of vipper samples cut
from a fastener tape after unwinding from o spool. the
samples being arraved in sccordance with their axial position
o the spool. with the lefiest and rightmost samples heing
having been located on the spoel near the respective spoal
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Hanges, Fach of the actual saiples in the photoarapl had the
same cross-sectional profile as that shown in FIGL 1.

TG 3 15 a deawing showing an sometric view of fastener
tape heing wound on a spool. The arcas ol reduced winding
tension aud an darea of normal winding tension are indicated
by arrows and vertical lines,

Reterence will now be made to the drawings in which
similar clements i different drawings hear the same refer-
erice numerals.

DETATLED DESCRIPTION OF THIS INVENTION

For the purpose of lustration. @ method of winding
extruded plastic ribbon n accordunce with eue cinbodiment
ol the Invention will be deseribed with reference to the fas-
tener tape profile shown in the seetional view ot FIGL 1. This
exemplary fastener tape s ol a type that can be wound on a
spoal lor sterage or transport and then unwound and fed oo
form-ill-seal machine. It sheuld be appreciated. however.
1t the present invention has application e net enly extruded
plastic fastener tapes having structures difterent than that
shown in BTG T, hut alse w extnided plastic ribhbons or tapes
uther thun fastener tapes used o autonwted manulbeture of
reclosable packaging.

FIGL T depiets the enoss seetion of o fastener tape 2 com-
prising a pair ot extrded zipper strips 6 and 8 ot the rib and
aroove variety. The ipper strip 6 comprises a base web 10
and « closure element 12 having a male profile and joined to
and supported by the base web 100 The male profile 1s a
truncated arrowhead having o pair of detents projecting lat-
crally outward on opposite sides. The zipper strip 8 comprises
a base web 14 and o closure element having o female profile
and juined 1o and supported by the buse web 14, The Tomale
profike comprises a pair of heok-shaped jaws 16 and 18 hav-
ing respective detents that lateh behind the detents ufthe male
profile in the interlocked state depicted in FFIGL 10 The hase
weh 101y longer than the base web 14 und comprises a pull
Hange 20 and an extension Hange 22, The base web 14 com-
prises a pull fange 24 and no extension Hange. The small
spaced projections vn the nner surtaces of the base wehs 10
amd 14 represent parallel ribs that facilitate the consumer
aripping the pull tanges 20 aud 24 and polling thew apart
when a segment of the fastener tpe has been incorperated in
a reclusahle package. Inthat event. the pull flanges will be
pulled apart until the male and female profiles have been
disengaged. therehy opening the #ipper.

Although the internal structure of the buse webs 10 and 14
is not depicted in FIGL 1L each base web Is  laminate com-
prising an mner laver made of a thermoplastic material that
melts al a relatively high temperature and an outer laver made
ul a thermoplastic material (Le. w se-called “seulant’™ mate-
rial) that melts at o relatively low tewperature. therehy faeili-
tating the jeinder of the base webs to the web ol packaging
material by conventional conductive heat scaling withot

melting of the inner “non-sealant™ laver. As used herein. the
lertn “zipper strip” is broad cneugh in meuning o nelude an
extruded profiled plastic strip with or without a sealant layer.

[t 15 knewn o wind u length of o fastener tupe having the
strneture shown in FICGL T on a flanged spool for storaue or
transport. Adter the fastenertape has heenwound on the spool,
we spoel can be brought o the site of an FIS or other pack-
aging muechine, where the fastener twpe Iy comtinnously
nnwound from the spool and fed to a sipper application sta-
tion. In accordance with past practice, the segments cut from
the unwound fastener tape invariahly had some amount of
camber. with the segments cut Trow portions of e fastener
lape unwound o the regions near the spool langes having
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more camber than the segments cut ftrom portions of the
fastener tape vwonnd Trom a central repion of the spoul.

FICH 2 15 o drawing based on g photograph taken of a
plurality ol »ipper seaments 2q through 2m cut from a fas-
tener tupe of the type depicted o LG T alerunwinding rom
a4 spoel. At the time when the photograph was tuken. the
suwple zipper segients were lving on g hordzontal surlaee,
The photograph was taken at an angle from a position forward
of (nut dircetly over) the sipper seuments. Therefore the
drowing shows i essence u perspective view,

The zipper sepments 2a-2ar are wrrayed in FIG 2 inaeeor-
danee with thelir relative uxial positions on the spool. with the
leftmuost zipper seament 2q having heen located near one
spool flange and the rightmuost #ipper segment 2s having
been located near the other spoel lange. The Zipper sepients
2a and 2Zar have the greatest mmount oFemuber, All ofthe other
seginents show seme amount of canber. with the possible
exception of ipper segment 2y, which appears W be almuost
strajwht.

The method disclosed herein seeks to reduce the amount uf

cawnber in the pertions ol g fstener wpe wound oug spoel in
the repions adjucent the spool lunges by redueing the wind-
iy tension in those reglons relative W the winding tension
emplived 1o central reaion ol the spool. The winding opera-
tian in accordance with one embodiment of the mvention s
depicted in G, 30 A fastener tape 2 18 shown partly wound
uround o etrenlur evlindricul drum or core (not visible) of o
spoal 26, The spoal 26 comprises first and second anmular
spool flanges 28 and 30 that project radially vutward from
opposite ends of the core, The onges 28 and 30 respectively
estublish the limit positions {or the wound fastener tape at
respective ends of the spoal.

1 a conventional fastener tape winder, 1t is well know 1o
provide a reciprocating vipper suide (not shown in PTG 3.
through which the fastenertape is threaded on s wav o heing
wound ou the spool. The Apper pouide may be meunted to o
platform that is fixed to a uot which nut is intum coupled 10
a lead serew driven hy a servo motor (not shown . The rota-
tonal axis v the lead screw 1s preferably generally parallel 1o
the rotational axis of the speol. Starting initially with the
sipper guide being positioned at d lirst limit pesition nedar one
spoel Hange. as the lead serew rotates oo st direction. the
sipper puide displaces axially from the first mil position
toward a seeond limit position near the other spool Hange.
When the lead serew stops rotating in the lirst direetion, te
slpper guide hesitates at the second it position while the
spoel continues to rotate. The lead serew 1y then rotated n the
opposite dircetion, causing the zipper giide W again traverse
the spoal from Bange wo ange, hut traveling in the opposite
direetion. These operations are perfonmed repeatedly to cuuse
the zipper guide 1o traverse back and forth across e rotating
spoal. As the sipper guide moves, it changes the position
where the tensioned fastener tape 1s heing wrapped onto the
spoal dri.

During the winding operation. the speal 26 1 driven 1o
rotute al varying speeds by conventional meuns (et shown),
As tlwe spool rotates. ineremental ineoming portions of the
tastenertape 2 are wrapped under tension aronnd the rotating
drum. with the not vet wrapped portion of the fastener tape
being stretched under tension while being pulled by the retat-
ing drune. The tension o the wrapped portion of the fastener
tape Tor a wiven nrn is a function of the speed at which the
tastener tape s being pulled through the sipper guide. The
tape spead in o s a function of the rotational speed of the
spoel aud the outer diameter ol e coil of fastener tape in e
urea where the wrapped portion contaets the eoil.
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[ secordanee with o cinbodiment of the present inven-
tion. the tension in the woud fastener tape s varied as a
Imction of the axial position b the winding portion of the
Tastener tape as the latter traverses back and forth between the
Hanges, When the fastener tape 2 15 being wound ou g central
area of the spoel drm (indicated by the double-headed arrow
labeled “Arca uf Normal Tape Tension™), the tape is wound
with a normal amount v tension. When the fastener tape 2 18
being wound Inan area near the speol Hange 28 (indicuted by
a pair ol verticul lines on the left-lhund side of 16 300 the tape
15 wound with au amount of wnsion that 15 less than the
atorementivned normal tension. Similarly. when the fastener
tape 2 05 heing wound in an arca near the spool Hange 30
{indicated by o pair ol vertical lines on the rplt-hand side of
FICG 300 the tape 1s wound witl an amount of ension that is
less than the aturementioned normal ension. The arcas of
reduced tension m the vicinities vl the spouol Hanes help o
reduce the degree ot camber uf those portions of the Tastener
lape when they are unwound from the spool dunng automated
wmunuticture of reclosable packages.

More specificallv. the methud of winding comprises the
Tollowing steps. To start. an end v the fastener tape 2 must be
treaded throueh the vipper guide and then attached o the
spenl 26 so that o portion of the fastener tape is disposed ata
sturting position on twe spoel drom, e begln winding the
tape. the spool 26 s then rotated with the end of the fastener
tape altached thereto, While the spool s rotating. the incom-
g portion of the fastener wape 2 s continuously displaced
relutive to the spool by tlwe axiully traversing spper puide. se
that the most recently wound portion of the fastener tape
maoves from the starting position toward. cou the spoal flange
28, such displacement continuing vntil the most recently
wound portion of the fastener tape 2 15 located adjacent or
neur the spool lonee 28, At or neur the spool lanpe 28, the
sipper wiide hesitates while the spoul 26 continues W rotate.
Then the zipper gnide moves 1 the oppusite direction. con-
tinuonsly displacing the incoming portion of the fastener tape
2 relative to the spooll so that the most recently wound portion
ulfthe fustener tape nweves o the spool lunpe 28 1woward the
spoul {lange 300 such displacement continuing until the most
recently wound portion of the tastener 2 tape s located adja-
centor near the speol lange 30, At ornear the spooel Hange 30,
e vipper guide ugain hesitutes while the spoel 26 continues
1o rotate. Then tlwe zipper puide again meves o the original
direction, continuonsly displacing the incoming portion of
the fastener tape 2 relative to the spoul. so that the most
recently wound portion of the fastener tupe mewves from the
spealilanpge 300w ard the spool Hange 28, such displucement
continuing until the most recently wound portion of the fas-
tener 2 tape s ocated adjacent or near the spoal flange 28.
This winding process continues until the spoul 15 full. at
which point tlwe ineoming portien of the fustener tape is cut
and seeured o the coil lor rausport or storage. Whenever the
maost recently wound portion vl the fastener tape is within the
certral region and not within g predetermined distance of
cither sponl. the tension in the ncoming portion of the Tas-
lener tape 1y maintained within o lirst range. Conversely.
whenever the most recently wound portion of the fastener
tape s within the predetermined distance of cither Bange. the
tension i the incoming portion uf the fastener tape s main-
tained within a second range. Inaccordanee with one cibodi-
went of the present nvention. the upper limit of the seeond
tension range s less than the lower limit of the first tension
riamge.

As the cotl o tape builds up lavers. the rotational speed of
Uwe spool can be appropriately adjusted o maintain the noer-
! tension in the lirst runge in the central area lor all lavers
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und maintain 4 redueced tension in the second range in the
arcas near the spool Hanwes for all lavers. Tnother words. the
annular volume inthe center will be vecupied by wound loops
ol tape under o normal tension i the Hrest range. whereas the
respective annular voluines adjaeent the spool lunges (and
distinet from the atorementioned central annular volume)
will be vecupied hy wound loops of tape nnder a redneed
tension i the second range.

[ the diselosed cmbodiment. e winding tension in the
tustener tape 1s changed by chanping the speed at which
tustener tape 1s eving througl the spper guide. At any stage
in the winding process, the fastener tape speed can he
chanyed by changing the spead at which the spouol is rotating.
Accordingly. to reduce the winding tension in tlwe regions
near the spool flanpes. the retational speed of the spoal s
reduced. When the winding fastenertape approaches the cen-
tral area of the speol, where the winding tension need tot he
reduced. the rotational speed of the spool s then increased.
Due to the inertia of the spoel. clanges in rotational speed
necessurily oceur pradually. vet quickly.

Allernatively. other means for controlling winding tension
could be emploved. For example, means conld be provided
tor exerting o variable loree on the ineoming fastener tape that
produces o variuble resistance o pulling of the fustener tupe
by 1l rotating spuel,

In the disclosed embodiment, the axial position of the
incoming tastener tape is controlled by o reciprocating zipper
vuide. As the spper puide is woved g particular direetion.
the position where the ineoming, portion of the fustener tupe
{irst contacts the coil 15 displaced axially. so that the tastener
tape 1s wound around the coil {or mitially, around the dmm)
it a helical or spiral fashion. Alternatively. ather means for
uxiully displucing the incoming portion of the fastener tupe
could be emploved, For exumple. the zipper auide could be
stationary while the spoul reciprocates along its axis.

The winding methodolowy disclosed herein can he used

during the winding of fastener tape follinwing extrusion of

two wipper sirips. curing, and the nterlocking of the cured
slpper sinps, A method and an apparatus lor making extruded
separable zipper strips with reactivitable adhesive (compa-
rahle o the sealant lavers referred o carlicr with reference 1o
the deseription of IG. 1) s diselosed in LS. Pat. No, 48358,
B35, Because patent coverage 15 alse being sought lor the
winding methodology used i conjunction with g continuous
extrision process, the steps ol the latter process will mrw he
disenssed in summary fashion.

Lxtrapoluting the teachings o LLS, Pat. No. 4.835.835. 4
compact two-orifice extrusion die. having one set of wpper
strip orifices, can he adapted o produce a complete tastener
assembly (Lol tape). Preferred thermoplastic materials are
pulvethylene having a melting point in the ranae o 230 10 270
degrees Pl polypropylene having a melting point on the order
ol 343 deprees .oand the like, The adhesive (Le. sealoun
layer] 1s preferably applicd to the zipper strip hase surfaces
during extrusion ol the strips. Tnone uselul muode the adhesive
comprises g so-culled hot melt adhesive selected rom ethyl-
ene vinyl aeetate. ethylene aerylic acid. polymer rubber resin

blend. and the like. having o selected bonding fusion range of
from 175 o 260 degrees 17 The bonding fusion temperature of

the adhesive should be suftticiently less than the melting point
ol the Apper strip material o which it is applied w0 penuit the
reaching of honding {usion of the adhesive from o cold pen-
arally dormant condition, by application thereto of heat at a
temperature which will not cause softening deformation or
any other detertoration of the plastic material of the closure
profiles. Conveniently, application of the adhesive 1o e base
surtuces of the zpper strips is ellected o the orifices of e
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extrusion die. and in g uselul mode, by coextrusion through
the vrifices in the die. Forthis purpose. the adhesive na fluent
state s supplicd for each of the #ipper strips. The applied
adhesive 15 carried alonw vn the base surfaces as the extrided
strips ererpe from e dies Then the zpper sinps pass w and
throngh memns delining o curing zone. suel as o chilling
chamber, in which the zipper strips are firmed and set. and the
adbesive lavers are concurrently set and cured 1o a dormant
state on the base surfuces. but frem which donmant stute the
adhesive can be reactivated luter on for bending to o web of
packuping waterial, Afler leaving the curing chamber. the
pair of complementary Zipper strips can he assembhblaed
together by relatively reorienting the paies of zipper strips as
necessary (e, using guides und rollers) e achieve ulipn-
et of the elosure prediles and then interenpuging the cho-
stre profiles. Immediately downstream from this reorienta-
tion of the vippersteips, the complemaentary strips arc pressed
together as by means of pinch rolls into closed Tastener
assembly relation. These pinch rolls may be in contact with
e nonsticky dormant adlhesive on the base surlaces ol the
sppersteips. Downstream from the interlocking o the #ipper
strips, the continueusly running fastener tape assemblics can
be wound onto g spool ol suitable sive for subsequent Lan-
dling and processing using e methodology for varying tape
winding tension diselosed lerein,

While the invention has been deseribed with reference o
preferred embuodiments, 1t will he understood by those skilled
in the art that various changes may be maude and equivalents
way be substituted for members thereol without depurting
from the scope of the invention. In addition, many muoditica-
tions may he made to adapt a particular situation o the teach-
ings of the mvention without departing from the essential
scope thereol, Therelore it 1s intended that the vention uot
be linited o the particular cinbodiment diselosed as e hest
maode contemplated for carrving out this invention, hut that
the invention will inclhude all embodiments talling within the
scope ol the appended clatms.

As used nthe eluims. the tenn “ribbhon™ s meant o eneom-
puss both o single long continuens plece of material and a
long assembly formed by attaching or interlocking two long
cortinuous pleces ol material together along their lenath
(e o tustener tupe ol the wype vsed 1o wake reclosable
packuping on o machine), Also. in the absence of explicit
language in any wethod claim setting forth the order in which
certain steps should be performed. the method claims should
not he construed o require that steps be performed in the
urder in which they are reclted.

The Invention clalmed 1s;

L. A methad ol winding a length ot plastic ribbon around o
cylinder of g spool having a first HBange at vne end and a
second Hanwe ot the other end. the first and seeond Hanges
being separated by a spool lenpth, comprising the following
slens;

(a1 winding the ribbon with a winding tension i oa fiest
range when the portion of the ribbhon being wound 1s
within o first predetennined distunce of the first Hunge:

(1) winding the ribhon with o winding tension in said first
runge when the portion of the ribbon beilng wound s
within a second predetermined distance of the second
lange: and

[¢) winding the ribbon with o winding tension in u seeond
runge when the portion ot the ribbon being wound 1s not
within a {irst predetermined distance of the first {lange
and not within g second predetermined distance of the
sceond Hanwe,

wlhereln the sui of said lisst and second predetermined
distunces 15 less thun soid spool length, and the upper
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limit e said first range ol winding tension is less than the
lower limit ol said second range of winding tension.

2. The method as reeited in claim 1. wherein the rihbon
comprises first and scecond vipper steips that are interlocked
together,

3. The method as recited o cluim 20 wherein each of tlwe
first and sceond zipper strips comprises g respective base web
and & respective closure profile supported by the respective
base web. the base webs Lyving penerally parallel to e surlace
ol ke evlinder dunng winding.

4. Tl method as recited in elaim 3. further comprising the
steps of continuonsly extricding the first and second zipper
strips. chilling each extruded portion of the first and second
sipper sirips. and then pressing the respective closure prodiles
of each extruded and chilled pertion of the st and second
sipper strips into interlocking engawement belore that portion
15 wound vn the spool.

5. The method as recited in claim L. further comprising the
sleps of continueusly extruding the plastic ribbon und then
chilling each extruded portion of'the plastic ribhon before that
purtion 1s wound un the spool.

6. The method as recited inelaim 1owherein during step (e
the ribbon is generally wound in o helical fhshion,

7. A method ol winding o length of plustic nbbon around o
evlinder ol spool having o lirst ange a1 one end and a
sccond lange at the other end. comprising the following
sleps:

{a) winding the ribbon with g winding tension in o lirst
range when the portion ol the nbbon being wound 13
within a Hrst volume surroucding a central rewion of the
cylinder.

(b1 winding the rihbon with a winding tension ina second
range when the portion ol the nbbon being wound 13
within g second volumne surrounding o portion of the
cylinder disposed between the first Banwe and the central
region: and

(¢ winding the ribhon with o winding lension in said
second range when the portion ol the ribhon being

wound s within g third voluime surreunding a portion ot

the evlinder disposed between the second flange and the
central region.

wlerein the lower linit of suid frst range of winding teu-

sion 15 greater thun the upper Himit of said seeond range
ol winding lension.

8. The method as reented in claim 7. wherein the rihbon
comprises first and scecond vipper steips that are interlocked
together,

9. 'The method as recited 1o claim 8. wherein cach of e
first and sceond zipper strips comprises g respective base web
and & respective closure profile supported by the respective
base web. the base webs lving generally parallel to the surtace
ol ke evlinder dunng winding.

10, The method as recited in cluim 9. lunlwer comprising
the steps ufcontinuously extruding the first and second zipper
strips. chilling each extruded portion of the first and second
sipper sirips. and then pressing the respective closure prodiles
of each extruded and chilled pertion of the st and second
zipper strips into interlocking enpageiment belore that portion
15 wound vn the spool.

11, The method as recited 0 claim 7. further comprising
the steps ol continuously extruding the plastic nbbon and then
chilling each extruded portion of the plastic ribbon hetore that
purtion 1s wound un the spool.

12, The method as recited in claim 7. wherein during step
(a1 the ribbon is generally wound in g helical tashion.

13, The method as recited inelalm 7. wlherein said steps are
perternmed in the arder (B). {a). (¢). (a). (b).
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14, A method ofwinding o length of plastic ribbhon arcund
a evlinder of o spool having a first Banae at one end and «
second Hange at the vther end. comprising the following
steps:

(a) attaching an end of the ribben o the spool so that o
porrtion of the ribbon is disposed ata starting position en
the eylinder:

(hyratating the spowl with the end of the rihbon attached
thereto:

{ciwhile the spool s ratating. continuously displacing vne
of the neoming portion of the ribbon aud the spool
relative o the othier so ot the mest recently wound
portion of the rihbon moves relative to the spoal from the
starting position toward the first lange. such displace-
et contitning until the most recently wound portion
of the ribbon 1s located adjucent or near the list Hange:

(d) fnllowing step (¢ and while the spool is rotating. con-
tinneusly displocing one of the ineoming portion ol the
ribhan and the spool relative (o the uther so that the muost
recently wound portion ol the ribbon moves relative o
the spool from the first Duange woward the second flange.
such displucement continuing until the west recently
wound portion of the ribbon 1s located adjacent or near
the second lange:

(el fullowing step (7 and while the spool 1s rotating, con-
tinneusly displocing one of the ineoming portion ol the
ribbon and the spoel relative o the other so that the most
recently wound portion of the ribbon moves relative w
the spool Trom the second Hanwe toward the first lange.
stich displacement continuing until the most recently
wound portion of the ribbon 1s located adjacent or neur
the first flange.

wherein steps (d) and (€] are repeated in alternating
sequence during winding, and further comprising the
fallowing steps:

whenever the most recently wound portion vi the ribbon is
within o central region and noet within a predetermined
distunce ol elther of the first and second langes dunng
steps (el (dy and (el maintaining the tension in the
incomting portion of the ribbon within a fest range: and

whenever the most recently wound portion vi the ribbon is
within e predetennined distance of either of the first
and second langes dunng steps (). (d) and (e). main-
taining the tension in the incoming portion of the ribhon
within a sccond range, the upper Iimit of said second
tension range heing less than the lower limit of said tirst
WeLS100 T g,

15, The method as recited inelaim 14, wherein the tension

i the neeming portion of the ribbon iy varied by varying
resistance force that 1s applicd 1o a portion of the ribhon
dispused upstream of the incoming portion v the ribhon. said
resistunce loree resisting, but not preventing rbbon advanee-
1w,

16. The method as recited in claim 14, wherein the ribbon
comprises first and second #ipper strips that are interlocked
together.

17. The method as recited in claim 16, wherein cach of the
first and seeond zipper strips comprises o respective base weh
and a respeetive closure profile supported by the respective
base weh. the buse webs Iving senerally parallel o the surlace
uf the evlinder during winding.

18. The methad as reeited inclaim 17, further comprising
the steps of continuously extruding the firstand second #ipper
strips. chilling each extruded portion of the first aud seeond
zipper strips. aud then pressing the respective elosure profiles
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of each extruded and chilled pertion of the st and second
sipper strips into interlocking engawement belore that portion
15 wound vn the spool.

19, The method as recited in claim 14, further comprising
the steps ol continuously extruding the plastic nbbon and then

12

chilling cach extruded portion ol plustic ribbon belore that
portion 15 wound on the spoul.



