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1
METHOD ANIY APPARATUS FOR MAKING
RECLOSABLE BAGS HAVING
SLIDER-ACTUATED STRING ZIPPERS

BACKGROUND OF THE INVENTION

This invention generally relates to methods and apparatus
Tor manufacturing reclosable bags. Tn particular, the inven-
tion relates to methods and apparatus Tor making reelosable
packages having slider-operated siring zippers.

Reclosable bags are finding ever-prowing acceplance as
primary packaging, particularly as packaging for foodstutts
such as cereal, fresh frun and vepetables, soacks and the
like. Such bags provide the consumer with the ability 1o
readily store, [noa elosed, T oot sealed, package any unused
portion of 1the packaged product even after the package 1s
nttially openad.

Reclosable bags comprise a receplacle having a mouth
with a zipper for opening and closing. 1o recent years, many
zippers have been desigoed o operate with a slider mounted
therenn. As the slider s moved o an opening dicection, the
slider causes the zipper sechions it passes over 10 open.
Conversely, as the slider 1s moved ina elosing direction, the
slider causes the spper sections iU passes over 1o close,
Typically, a zipper for a reclosable bag includes a pair of
interlockable profiled closure steips that are joined at oppo-
sile endls of the bag mouth. The profiles of interlockable
plastic spper parts can lake on various configurations, ¢y,
interlocking rib and groove elements baving so-called male
and female profiles, interlockiog alternating honk-shaped

closure clements, ete. Reclosable bags having slider-oper-
aledd zippers are generally more desrable 10 consumuers than
bags having zippers without sliders becaose the slider elimi-
nates the need for the consumer o align the nterlockable
zipper profiles belore causing those profiles to engape. Tn
one type ol slider-operated zipper assembly, the slider
stracldles the zipper and has a separating finger at ooe end
that 1s inserted between the profiles to foree them apart as the
slider Is mowved along the zipper in an opening direetion. The
other endd of the slider is sufficiently nacrow 1o foree the
profiles into engagement and close the zipper when the
slider 1s moved along the zipper ina elosing direction.

In the past, many interlocking closure strips were formed
inteprally with the bag making film, for example, by extrud-
ing the bay makiog film with the closure steips formed oo the
film. Such constructions, however, were limited by the
conditions required o extrude both the lm and zipper
together. 1o avold such limitations, many bag designs entail
separate extrusion of the closure steips, which are subsu-
quently goined to the bag making film, for example, by
comcluction heat sealing. These separate closure sirips typi-
cally have Hanges (also called fins) extending thereltom in
suet w way that the langes can be joined w bag making film
in order to attach the closure steips to the film. Previous
slider-nperated, separately extruded zippers used lange-type
conslrugtions.

An alternative Zpper desipn is the so-called Hangeless or
siring zipper, which bas no ange portion above or below the
interlockable closure profiles. Io the case of a sieing zipper,
the bhap making film s joined 1o the backs of the bases of the
closure strips. String zippers can be produced at much
vreater specds, allow muceh greater footage to be wound on
a spool, thereby requiring less set-up tme, aml use less
material than Hanged vippers, enabling a substantial reduc-
tina i the cost of manulacture and processing.

U5, patent application Ser. Noo 10367450, cntitled
“Reclosable Packaging Having Slider-Operated String Zip-
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per’, discloses u reclosable bag in which respective marginal
portions of the bag film are sealed 1o the backs of respective
flangeless zipper steips and in which the resulting striog
zipper 18 actuated by means of a straddling-1ype slider
having a plow that separates the zpper strips during,
ing.

LS. patent application Ser. Noo 1084430,433, enrutled
“Method and Apparatus for Inserting, Shders During Auto-
mated Manufacture of Reclosable Bags™, disclosing a
method of manulacturing bags with slider-actuated siring
zlppers. The method involves allaching siring zipper at its
hases 1o respective poctions of the bay making film using a
band oc “drag™ sealer and then pressing a slider clip across
the sippered film. The band sealer welds the zipper o the
film by conductive heat sealing in approximately respective
central band-shaped zones oo the bases of the resp
zipper steips. Bxeess unscaled film oo the consumer sile of
the zipper is then removed oo trimmed va downsteeam
Process,

A rwsor-sharp koife can be used 1o trim exeess film alier
the siring zipper and film have been jomed. More spectfi-
cally, a paic of stationary knives can be placed on opposing
sides of the zippered {ilm to slit the excess unscaled film on
both sides concurrently as the web of il is advanced on the
machine, The portion ol the excess unscaled [ilm severed
from the zipper-film assembly is taken away. In thenry, cach
kaife could be placed so that the koife tip is as close 10 the
zlpper as one-tall of the width of the koile blade, Howewver,
the spper wanders during the manulacturing process so that
the distance between the moving zipper and the tips of the
statnary knifes s subject to variation during, the manufac-
furing process. As the zipper wanders, a knife placed too
close or pressed against the zipper could cut the zpper if the
eipper tended to wander towards the koife, thereby causing
sulficient pressure to cut the zipper. Thus, the tip of cach
knife can be set as close as one-halb of the wilth of the knife
1ip away, but in practice, zipper wander will result ina knife
position further away rom the zipper than one-hall width of
the knife blade to provide a tolerance Tor zipper wandering.

After trimming, the resulting sppec-film assembly has
respective “tatls™ or remoants of excess unsealed {ilm oo the
consumer side of the zipper-film band-shaped  zones of
Joinder. bven i the excess film could be cut closer to the
zlpper-lilm scal, lostead of voe-hall of the koite blade width
away, Invariably some 1ail will cemain. Tn some cases, these
tails may extend beyond the tops ol the zipper strips. T these
lails are oot removed, several problems can result. As the
slider elips are pressed onto the zipper film, the vonattached
tail ends el o pather oc bunch up when the shider clip
drags across the {ilm. The gathered film can interlere with
fully seating the sliler clip around the zippered film. Also,
the film can be pulled or peeled away Itom the zipper
DNuring usage of the completed package, gathered lm along
the Tip of the bag mouth may imtecfere with the Tunction of
the seated shider, which is 10 open and close the zipper
during slider travel.

There is g need {or 4 method and an apparatus {or makiog
slider-actuated string zipper bags having improved funetion-
ality and manulactucabiliy.

open-

clive

BRILE DESCRIPTION OF THLE INVENTION

The preseat oventon s drected 1o methocds and appa-
ratus for low-cost manulacture of slicdder-actuated string
zipper bags having improved functionality and manufactur-
ability. In particular, the invention provides means for elimi-
nating unattached remoants or tails of bag making film
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adjacent the string zpper. Gathered {ilm tails may interfere
with slicdler insertion or slicler operation or may cause the film
to be pulled off of or pecled away from the sicing zipper
during sliler operation. Aftec teimming, the tails of the film
are welded 10 the zlpper by conductive heat scaling or
cguivalent means.

One aspect of the wventon s a method of manufacture
comprising the following steps: (a) joming a first pocton of
a length of film material w0 oa back of 4 length of 4 first
Nangeless zipper steip having a first closure profile oo its
front; (b} joining a sceond portion of the length of film
material o a back of a length of a second fanpeless vipper
sirip having a second closure profile on its front, the first and
sceond closure profiles of the respective lengths of the fist
and sceond zipper sirips being interlockable 1o form a length
of string zipper assembly; () alter steps (a) and (b}, remuov-
ing an unattached marginal poction of the length of {ilm
material that extends beyvond the jomed first poction of the
length of film material, leaving o fisst tail portion of the
length of film material vnattached to the fiest Hangeless
ipper steip; and (1) after step (&), joming the ficst1ail poction
of the length of film materal to the fiest Hangeless zippuer
sirip. Optionally, steps analogous o steps (0 and (d) can be
performed on the vnattached marginal portion of film mate-
rial that extends bevond the joined seeond portion ol the film
material.

Another aspect of the invention s a machine comprisiog:
first joining means for joiniog a first portion of 4 lkoath of
film material tooa back of a length of a first Hangeless wipper
sirip; second oining means for joining a seennd portion of
the length of film material to a back of a length of a second
Nangeless zipper strip; fiest rimming means for cemoving a
first vnatlached marginal portion of the length of il
miaterial that extends beyond the joined first portion of the
length of film material, Teaving a first 1ail poction of the
length of film material unattached to the first Hangeless
zipper strip; ancd thicd joiniye, means for qoinmng the first tail
portion of the leogth of film material to the fisst Hangeless
zipper strip, wherein the first trimming means is disposed
between the first and thicd joming means. Similar means can
be provided for removing a second unattached marginal
portion of film material that extends bevond the joined
sceond portion of the film material and then joining the
corresponding tail portion (o the sceond Hangeless zipper
sIrip.

A further aspect of the ovention s a methad of manu-
lacture comprising the ollowing steps: (a) nterlocking a
first elosure profile of a first Hangeless sipper strip with a
second closure profile nf a seennd Nangeless zipper steip; (b
Jowning, a fiest bamd-shaped portion of an elongated film
structure 1o a back of the first Nangeless zipper strip; {c)
joining a seeund band-shaped portion of the clongated il
structure o a back of the second Nangeless zipper steip; (d)
removing, a ficst unattached marginal poction of the elon-
caledd film structure that extends beyond the joined first
band-shaped portion of the clongated ilm structure, leaving
a first tail portion of the clongated film structure vnatiached
to the first Hangeless gpper strip; (@) joiniog the first 1ail
portion of the elongatecd fillm structure to the first Hangeless
zipper steip; and (1Y inserting a slider on the interlocked first
and second zipper strips some Ume aller completion of steps
{a) through (e). Optinnally, steps analogous Lo steps (dY and
{¢) can be performed on the unattached margioal poction of
the elongated film structure that extends beyond the joined
second band-shaped poction of 1he elongated film structure.

Yol another aspect of the inventlon s an automaled
production line comprising the following components: a

a
n

A
o
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4

zlpper scaler for sealing a band-shaped portion of 4 seelion
ol a web of packaging film 1 the back ol a section of a
flangeless zipper steip; a knife arranged Tor toimmiog, oft an
unsealed marginal poction of the section of the web down-
stream of the zipper sealer; and a lip sealer arranged {or
sealing, to the zipper strip, any unscaled tail portion that
remains after the unsealed marginal porction has  been
trimmed.

Other aspeets of the invention are disclosed and elatmed
below.

BRIEE NESCRIPTION OF THIE NRAWINGS

FIG. L is a drawing showing 4 reelosable packape having
4 slider-operated siring sipper with shider cnd stops.

FIG. 2 0s acdrawing showing a fragmentary sectional view
ol a slicler-string zipper assembly incorporated in the bag
depicted in FIG, 1. The wipper and bag film are shown
sectivned 1o a plane in front of the closing end of the slider.

FIG. 3 is o drawing showing an isometric view ol one tvpe
of slider that can be incorporated i the assembly depicted
i T 2

FIG. 4 s o drawing showing a fragmentary sectional view
ul a string zipper-film assembly during zipper scaling (and
priorio rimming) in accordance with noe metheod of manu-
facture.

FIGL 5 ds acdrawing showing a fragmentary sectional view
ul a string spper-film assembly during lip sealing in aceor-
dance with one embaodiment of the present invention.

FIG 6 15 a drawing showing a sidde view ol portions ol an
autnmated production line for manufaciucing bags having
slider-actuated  string zippers, o accordance with one
cbodiment of the iovention. The spper-film assembly s
advanced Itom el to right, as indicated by arrow AL

FIG 7 15 a cdrawing showing an eod view of a lip or edpe
sealer heater block in aceordance with another embodiment
ol the fnvention.

FIG. 8 is o drawing showing the portion inside cirele 8 in
IFICE 7 on a larper scale.

FICG. 9 s a drawing showing the portion insile ciele Y in
IFICE 7 on a larper scale.

Referenee will now be made to the drawings In which
sirmilar clements o different drawings bear the same reler-
coce numerals.

DETAILLED DESCRIFITON OF TR
INVENTION

Acreclnsable package or bag comprising a receplacle 2
aml a flexible plastic steing zipper 4, operated by manipu-
lation of a slider 10, 1s shown in PTG 1 The bottomn of the
string zipper s represented as o dashed lioe to refleet the Fact
that the wp margin of the ront wall of the receptacle is
sealed to the nuter surface or back of one zipper steip. 1 the
wall woere made of transparent material, then the bottom of
the zipper would be visible nthe view of FIGL 1 and could
be represented as 4 solid line.

The preseat oventon s drected 1o methocds and appa-
ratus for makiog reclosable bags of the 1ype shown o FIG.
I as well as string appecsslider reclosable bags having
structures different thao that shown in FIG, L Lor example,
many other types of slider end stops could be used.

Referring o FICE 1, the receptacle 2 may be made from
any suitable film matecial, including, thermoplastic film
materials such as low-densiy polyethylene, substantially
lincar copolymers of cthvlene and o C3—C8 alpha-olefin,
polvpropylene, polyvinylidene chloride, mixtures of two or
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more ol these polyvimers, or mixtures of one of these poly-
murs with another theemonplastic polymer. The person skilled
i the art will recognize that 1his List ol suitable materials s
not exhaustive. Although not tntended na limitative sense,
it s noted that the thickoess of the flm s preferably 2 mils
or less,

The receptacle 2 comprises npposing walls (only the front
wall 2e is visible o TG 1) that may be seeured together at
opposite side edges ol the bag by scams 60 and 62 (indicated
by dashed lines). The opposing bottoms of the walls may be
joined, or example, by means of a heat seal made n
conventinnal fashion, e.e., by application of heat and pres-
sure. Typically, however, the bottom of the package s
formed by a fold 64 in the original packaging film, as
depicted in FIG. 1.

Adits top encd, the receplacle 2 has an openable mowth, oo
the insicle of which is an extruded plastic stiring zipper 4. The
siring zipper 4 comprises a par of interlockable zipper pants
or closure strips 6 and 8 (best seen o FLGL 2 Although 1LG,
2 shows a rib and groove arrangement, the profiles of the
zipper halves may take any form. Por example, the string
zipper may comprise inteclocking rib and groove clements
{as shown in FIG. 2) or alternating hook-shaped elosure
clements, The preferred spper material is polyethylene or
pulyvpropylene. The wop marging ol the Tont and rear walls
2ee aml 26 (see F1G. 2) are respectively sealed 1o the backs
of the zipper strips 6 ancd 8, cool, by a conventinnal concduc-
tinn heat scaling techoique. Tn particular, the top edges 70,
72 of the Itont and rear walls 2a, 26 (Le., which cdges
constitute the “lip™ of the mouwth of the receptacle) are
respectively sealed to the top portions of 1the zipper strips 6
and 8 The method and apparatus for accomplishing lip
scaling will be described In detail later.

The string zipper s operated by sliding the slider 0 alony
the zipper parts. As the slicler moves across the zipper, the
zipper s opencd or closed. As shown i FIGL T, 1he sluler 1s
slidable along the zipper o a closing dicection 7, causing
the sipper halves o become cngaged, or o oan opening
direetion 037, causing the wipper halves 1o beeome disen-
paged.

The bag shown in FFIG. 1T untber comprises eod stops 66
and 68 fur preventing the slider {from sliding off the cnd of
the zipper when the slider reachies the zipper closed or Tully
opened position. Such end stops perform dual functions,
serving as stops o prevent the shider from gotng off the end
of the zipper and also holding the two zipper profiles
together to prevent the bag from opening o response 1o
stresses applicd o the profiles through normal vse of the
bag. In accordance with noe embodiment of the invention,
the encd stops comprise stomped areas oo the zipper pars
themselves. The stomped eod stops comprise sections of the
zipper parts that bave been fused together and atened at the
cnds ol the zipper. During delormation, thermoplastic wipper
material Tows upward such that the end stops are rased o
beight above the peak of 1the undelormed zipper on which
the slider rides. Such stomping can be carried out using
ultrasonic welding equipment. The born and anvil of the
ultrasonic welding apparatus are specifically designed so
that the ullrasonic stomping operation create a veetical hump
onthe zipper to stop the slidec, Sufficient heat peoneteates into
the mass of the Apper profile o the end stop arcas 1o fuse the
Zipper parts wgether.

The zipper in this example s an extruded plastic structure
comprising mutually inteclockable profiles. Zipper part 8
comprises a base 14 and two pencrally arrow-shaped rib-like
male closure elements or members 200 and 28, while «ipper
part & comprises two pairs of hook-shaped gripper jaws 16,

2

6

18 and 22, 24 connected by a sealing bridge 12, Jaws 16 and
18 receive and nterlock with the male clement 200 while
1aws 22 and 24 receive and interlock with the male clememt
28, Allernatively, one zipper part could have one male
profile and one female profile, while the other zipper part hax
one female profile and one male profile, or the respective
zipper parts could cach have more than 1wo male or female
profiles.

The sealing bridge 12 and the base 14 are resilicntly
Hexible self-supporting structures having a thickness greater
than the thickness of the bag flm. The male closure elements
are integrally formed with the base 14, while the female
closure clements are integrally Tormed with the sealing
bridge 12, The upper marging of the walls 2 and 26 of the
bag are joined to the backs of the sealing bridge 12 and the
base 14 respectively, as seen in TG0 20 In particular, it
shoull be noted that there are oo unattached tatl portions at
the film edpes 700 72 1o interfere with slider insection on or
travel along the zipper.

The end face of the upper edge of the base 14, which
carries the male closure elements 200 and 28, 15 inclined at
aboul a 457 angle to facilitate loading of the slider onto the
zlpper tom above without snagping oo a corner af the upper
cdge. The top edge 70 of wall 26 is scaled against this
inclined end Tace. The botom cdge 8 ol the base 14
cooperates with a refaimng ledee on the slider (1o be
described later) 1o increase the slidec-pull-off resistance. For
the same purpose, a rib 26 1s fonmed on zipper part 6, the il
26 cooperating with a retaining ledge on the other side of the
slider.

In the shider-zipper assembly shown in PTG 2, 1he slider
I for openiy, or closing, the reclosable zipper is penerally
stiaped so that the slider straddles the zipper profiles. The
upper marging of the bag walls 20 and 26, which are joined
1o the hacks of the zipper parts 6 and 8, are disposed between
the respective zipper pants andd the respective side walls of
the slider.

FIG. 3 shows an sometric view ol the slider L0 incorpo-
rated in the assembly depicted in FIG. 20 The slider 10
comprises a top wall 32, a pawr of side walls 34 and 36
connected 1o opposing siles of the top wall 32, the 1op wall
32 and side walls 34, 36 {forming a tunnel for passage of the
string, zipper therethrough, The ends of the slider are open to
allow the zipper to pass through, The width of the tunnel is
substantially coostant along the section that is divided by the
plow and then narrows from a point peroximal to the encd of
the plow o the closing window at one end Tace of the slider.
The parrowing section of the tnoel s formed by the
substantially planar, nclined interior surfaces {only one of
which, desipnated by oumeral 54, is visible 10 PTG 3), which
converpe toward the closing window of the slider. The
inelined surfaces (e.g., 34) funnel or squeese the zipper parts
loward cach other, causing the zipper profiles to interlock, as
the slicler is mowvecd tn the closing direction. The side walls
34 and 36 are formed with concave curved indemtations
where the user may place the tips of an ndex finger and a
thumby For gripping the slider. Alternatively, convexitios
(e, ribs) could be formed on the sides of the slider to
facilitate praspiog.

The slider M) also comprises a plow or divider 42 that
depends downward {rom a central portion of the wop wall 32
10 an elevation below the lowermost portions of cach side
wall. The plow s disposed between opposing sectinns of the
zipper parts that pass through the tuanel. The tip of the plow
42 15 truncated and has rounded edpes and attened corners
46 at opposing cods For Tacilitating insertion of the plow
between the zipper profiles without snageing during auto-
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mated slider insertion. The plow 42 comprises a beamn
having a cross-sectinnal shape that s a rectangle with
rounded corners. The axis of the beam s venerally perpen-
cdicular to the Wop wall of 1he slider. As the slider s moved
in the opening direction (Le., with the closing end leading),
the plow 42 prics the impinging sceetions of zlpper parts 6
and 8 apart.

Although the slider in the disclosed embodiment bhas a
plow, the string zipper, i suitably designed. could be actu-
aled by a slider that bas oo plow or separating finger, The
present invention s oot lmited o its application to string
zipper bags having sliders with plows.

I the embaodiment depicted in FICE 3, the slicler W further
comprises o retaining projection or ledee 38 that projects
inward from the side wall 34 and a retainiog projection or
ledpe 4 that projects inward from the side wall 36, The
ledpes 38 and H) project 1oward cach other, forming respec-
tive latches for latching the shidec onto the wipper. The ledges
38 and 40 have substantially coplanar, penerally horizontal
upper surfaces oo which the bottormn edges of the zipper
profiles can sit, therehy elfcetively Tatching the slider under
the bottom edges of the zipper pans 1o increase slider
pull-oft resistance. The ledees 38 and 40 funther comprise
respective inelined bottom surfaces that extend downward
and outward [Tom the respective inner cdpges ol the generally
hocizontal surfaces. The inclined surfaces S0 and 52 are cach
substantially planar, with the respective planes of these
inelined surfaces interseeting at 4 line inside the tunnel that
is parallel 1o the longitudinal axis of the slider. The inclined
surfaces Slhancd 52 serve to guide the respective Zipper parts
6 and 8 into the slider wnnel during insection of the slider
onto an open section of the zipper Sliders with retaining
ridpes oo the plow may also be used,

The slider may be made o muliple parts and welded
together or the parts may be constructed o be snapped
together. The shider may also be of one-picce construction.
The slider can be made using any desiced methocd, such as
injection molding, ‘The slider can e molded from any
suitable plastic, such as nvlon, polvpropylene, polystyrene,
acetal, polvketone, polybutvlene terephthalate, high-densily
polvethylene, polvearbonate, or ABS.

Iproved slider designs are diselosed o U8, patent
application Ser. Noo 10:412,438, entitled “Molded Sliders
for Actuating Zippers of Reclosable Packages™. To one such
design, the cach retainiog ledee onthe interioe surdace of the
shider sile walls 15 replaced by a pair of retaining tecth
spaced apart at opposite ends of the slider.

FIG. 4 shows a stage 1o the manufacture wherein the
zipper has been attached 1o the web, but the web has not yet
been trimmed by cutting along, lines To and 78, As seen in
FIG. 4, 1he string zipper s placed between opposing portions
ol the web with marginal wel portions extending bevond the
zipper. The zipper is joined o the web of lm by conven-
tinnal conductive heat sealing using heated sealing bars 8l
and 82 placed on opposing, siles of the assembly. The
scaling bars form band-shaped sones of joinder o central
portions of the zipper strip backs, During this secaling
operation, a portion af wall 2g Is scaled to the back of the
zipper strip 6, while a poction of wall 26 is sealed 1o the back
of the zipper strip 8.

portion of wall 2e extends bevond the zipper strip 6, while
an unsealed marginal poction of wall 28 extends beyond the

sipper steip 8. To the next stage of manufacture, portions of

the unattached marginal portions ace trimmed off by cutting
kuives 120, 121, which are o reality disposed downsiream
ol the scaling bars 80 and 82, but are shown 1o FIG. 4 for the

8
suke of ceonomy. The vnattached margioal portions of the
webh of film will be cut along lines 76 and 78, Teaving t1ail
portions 70 and 72 that are not attached to the zipper.

FIG. 5 shows the next stage of maoufacture after trim-
ming ol of the margioal portions of the 1ilm oo both sides
ol the spper. A lip sealer 122 0o the form of o heated sealing
bar 15 used to seal the 1ail portions 700 and 72 1o the zipper
steips 8 and 6, respectively. As the zippec-film assembly
advances continunusly, the top of the zipper passes through
a tunnel 1o the lip sealer 1220 The tunnel has g substantially
constant profile o the machine direetion, which s direeted
mntor the page in FTEG. 5. The tunnel profile s defined o part
by a pair of surfaces 134 ancd 136 that are confipured and
positioned 1o heat seal the tails 700and 72 (shown vnattached
in I'1G. 4) to the zipper strips 8 and 6 respectively. The seals
are symbolically indicated by the layvers 138 and 1400 in 1.
5, although it should be understood that this representation
15 solely or the purpose of demonstrating the separate
scaling wones. In fact, the film tail s direetly fused to the
corresponding Zipper strip, so lavers 138 and 140 menely
represent fusion of the film tails 1o the wipper. Tikewise
layvers 1300 amcd 132 cespectively represeat fusion ol the
hand-sealed portions of film walls 2g and 26 10 the zpper
strips 6 and 8.

I tbe embodiment shown in FIG. 5, the surlaces 134 and
136 are curved eylindrical sectinns, However, in cases where
the zipper profile is closer 1o being rectangular or trapesol-
dal, the surfaces are preferably nol curved and [nstead
should be shaped to mateh the shape of the top corners of the
respective Zipper steips.

To avowl fusing the tops of the zipper strips together
during lip sealing, the roof of the minoel has a recess 142,
therely creating an open space tat insulates the conlronting
partions of the zipper from the beat of the sealing bar 122,
Also, the heat sealing of the film to the zipper s controlled
1 prevent scal-through of the zipper.

The operations depicted in FIGS. 4 amd 5 are performed
un 4 bag making machioe, Ouoe crmbodiment of such a bag
making machine 100 15 partially depicted in FLG. 60 A web
of hag, makiog film s drawn from a supply reel M2, while
a string Zipper material comprising, wterlocked langeless
zlpper sirips s drawn from a supply reel 110, The drawn film
passes around a puide roller 104 and over 4 folding board
106 that folds the web into a U or Voshape, The Tolded wel
15 pulled forward by a pair of pull rollers 108 {ooly one of
which isvisihle (o FTICG 6) aond other drive roller downstream
{notl shown). The {old is designated by the numeral 64, The
web ol film 2 advanees o the direetion indicated by armw
A

The drawn string, zipper material s passed around gucle
rollers 112 amcd 114 and then through a zipper guwde 116 that
is situated Detween the opposing marginal portions of the
fil weh, 1o ity simplest Torm, the zipper guide may be a
stratght tube that maintains the zipper 0 the proper posiion
amcl orientation relative to the npposing marginal poctions of
the film web, which fnthis case is parallel 1o the edges ol the
tolded wel, Al a zipper sealing station, these marginal
portions of the film are joined 1o the respective backs of the
zipper steips by a pace of mutually opposing, conventinnal
heated sealing bars 80 and 82 (sce FIG. 4). Only sealing bar
80 is visible 1o FIG. 6.

The zipper sealing station is conventional apparatus and is
described heremabier noly briefly. As the folded web 2 with
mserted steing zipper 4 advances continuously between the
npposing sels ol sealing bacs §0, 82, the respective zipper
strips have their backs sealed o opposing marginal portions
uf the bag making ilm, thereby continuously attaching



US 6,884,208 B2

9

ineoming seetions ol the moving string zipper to adjoining
sections of the moving web. The sealing is sccomplished by
clectrically beating the sealing bars, the heat being con-
ducted through respective endless barrier steips (not shown)
made of Tellon or similar material, which circulate on
respective sels of rollers (oot shown), Lach Tellon barricr
sIrips passes between a respective sicde of the Tolded web and
a respective scaling bar in the paps between the opposing
scaling bars, The web and siring zipper are sandwiched
between and beld together by the Tellon barrier strips, which
move with the wel and «ipper and prevent the bag making
film from sticking against the stationary heated sealing bars
during conduction heat sealing. The Teflon barcier strips and
intervening welr and zipper pass through the nips of 4 serics
ol puide rollers (ool shown).

Downstream rom the zlpper sealing station, excess 1ilm
that extends beyond 1the zipper is continunusly trimmed by
a pair of stationary kaives 120 and 121 (see TG 4). Only
koife 1200 1% visible in FIG. 6. Lach koife trims a respective
marginal portion of the film that extends beyond the tops of
the sipper. The tips of the koife blades must be positioned so
as to nol cut the zipper, even during zipper wandecing 1o and
Trov The trimmed portion of the film s faken away by means
not shown 1o FIG. 6. However, the alorementioned vnat-
tached tail portions 70 and 72 remain aller cutling,

As previously staled, the presence of vnattached film tails
could inmerfere with shider insection during manufacture as
well as with slider operation during use of the reclosable
package by a consumer. Therefore an additional step 1s
performed of sealing the tails 1o the respective zipper strips,
The tails are sealed by the lip scaler 122, which was
previnusly described in detail with reference o FIG. 5.

The teimmued and lip-sealed zipper-film assembly then
wuenls its way through a conventinnal dancer assembly (oot
shown), which converts the continuous advancement of the
film into intermittent advancement of the film. o the inter-
mittent advancement phase, the zipper-film assembly s
muoved one package increment and then stopped for a peciod
of time, ie, the dwell time. This cyvele s repeated periodi-
cally.

In accordance with an alternative embodiment of the
automated production line disclosed above, the welb ol film
matenal and the string zippers could be moved termuit-
tently through the zipper sealing and lip sealing statnns. Tn
this case respective lengths of the string zppers would be
scaled 0 1he film (e.g., by reciprocating scaling bars) during
cach dwell time, with the string zippers and film being
acbvanced an cqual leogth during each nterval between
successive dwell times. The trimming operation woulkl be
performed during advancement of the ilm.

Still referring to FIGL 6, at the first station after the dancer
assembly, a respective slider {e.g., slider 10 shown in FLG,
3y is nserted onto the zipper-film assembly after cach
advancement of the film. The slider insection deviee com-
priscs @ pusher 124 that pushes a slider 10 onto an open
scetion of the zipper ina slider [nsertion zone, The pusher
displacement is driven by an air eylinder 126, The pusher is
fixecd 1 a clistal encl of a rodd of a piston slidable wsude the
cylinder 126, The pusher 124 s allernately extended and
retracted by actuation of the air evlinder 126, which has two
separate ports (oot shown) tor intake of compressed air {rom
separately conteolled air lines. A suceession of slders 1V are
Ted perindically along a track (oo shown) by a conventional
pneumatic slider feeding system (not shown). When the
pushier 124 is retracted, the next slider must be automatically
fed 1o a pre-insertion position direetly o front of the pusher.

w
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[During the same dwell time that a slider s being Inserted.,
a slider end stop staucture s being formed on the zipper at
an ultrasonic stomping station downostream from the slider
msertion zone. The stomping station comprises a hoen 128
and an anvil (oot shown), This slider cod stop strueture will
be hiseeted later when the film and zipper are cut in the cross
direction using a hot knde 118 that both severs and seals the
film.

FIGS, 7-9 show a lip scaler heater block 144 that can be
used 10 place of the lip scaler 122 of FIG. 5. 'This heater
hlock has two ditterent sets of contact lngers 146e, 1466
amcl 148q, 1486 projecting from opposie sides of the sealer
block. The sealer block 144 can be installed in a holder {not
shown) i either of two positions, namely, with the contact
fingers 146e, 1466 projecting oward the zipper 1o be scaled,
ur with contact fingers 148, 1486 projecting toward the
zipper. Tn other words, the installed position of the Lip sealer
heater block s reversible. The holder s mounted o the end
ol a rod, which s in turn connected o a piston inside an air
eylinder (oot shown), which s controlled in conventional
manner by a programmed logic controller {(not shown) {or
selectively extencdling and retracting the lip sealer heater
block. The heater block s extended for sealing during
machine operation and film movement and retracted ax the
filrm comes W rest in order woavoid overheating the 1ilm and
zipper. An electrical heatiog, element (not shown) resides
mside the circular hore 150, seen i FIG. 7.

The respective sels of contaet fingers have respective
geometries that facilitate machining. ['lThe cunved contact
surfaces shown 1o FIG, § are difficult 1o machine. ] As seen
mn FIG. 8, the contact fingers 146w, 13465 have respective
comtact surfaces 1524, 1526 that are peoerally planar andd
inelined al acute angles to fomm a4 ¥ oshape. As seen in FIG.
9, the contact lingers 148x, 1485 have respective contact
surfaces L3de, 1548 that are gencerally rectilinear and form
a U shape. Tn addition, the relative positions of the contact
surfaces 154w, 1546 are adjustable using an adjusting screw
that is passed through an vnthreaded bore 136 in contact
finger 148 and threads nto a threaded bore 138 (o contact
floger 1485 The contact surfaces 154w and 154h can be
moved toward and away Trom cach other by turning the
serew 1 opposite directions, Thus the lip sealer is adjustahle
tor use with zippers of differcnt width,

While the invention has been deseribed with reference to
preferced embodiments, o will be understood by those
skilledd tn the art that various changes may be made and
cquivalents may be substituted Tor members thereol without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation to
the teachings of the invention without departing from the
essential scope thereol, Therelore it s intended that the
invention ool be limited 1o the particular eimbodiment dis-
closed as the best mode contemplated {or carrying out this
Invention, but that the invention will nclude all embodi-
ments falling within the scope of the appended claims.

As used in o the claims, the verb o™ means fused,
honded, sealed, adhered, ele., whether by application of heat
andsor pressure, application of vltrasonic conergy, application
ol a layver of adhesive material or bonding agent, interposi-
fion of an adhesive or bonding steip, cte.

What is claimed is:
L. A method of manufacture comprising the following
sleps:
(a) qoinng a fiest portion of a length of film matecial 1o a
back of 4 length of a first Hangeless zipper strip having
a first closure profile on its {ront;
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(1) joining a second portion of said keogth of Glm material
1 a back of a length of a seccond flangeless zipper strip
having a sccond closure profile on s front, sacl first
aml second closure profiles of said respective lengths of
sald first and seeond pper steips being interlockable 1o
torm a length of string, zipper assembly;

() alter steps (a) and (b)Y, removing a fiest unattached
marginal portion of sail leogth of film materal that
extends beyond sail joined first portion of said leagth
ol film material, leaving a fisst tail portion of said
length of film material unattached 1o said first Hange-
less zipper steop; ancd

(<1} after step (©), qoinig sawd first 1ail portion of sacl
length of film materal to said ficst Hlangeless zippuer
strip,

2. The method of manulacture as reciled i claim 1,

further comprising the following steps:

(e} afler steps (a) and (b)Y, remeving a second unattached
marginal portion of sail leogth of film materal that
extends beyond said joined sccond portion of said
length ol film material, leaving a seeond tail portion of
sald length of film material vnattached to said second
flangeless zipper steip; ancd

(1) alter step (@), joining said second 1ail portion of sail
length of film material 1o said seeond Qangeless zipper
strip.

3. Ihe method of manulacture as reciled i claim 2,
Turther comprisiog the step of loading a slider onto said
siring Zipper.

4. The method as recitedd 1o claim 2, wherein sail length
of film material s advancing continuously during said
jolning and removing steps and 1s oot advancing during said
shder loading step.

5. The method as recited v claim 1, fucther comprising
the step of Tokling sacl length of film material along a line
that places said fisst and seeond portions of said length of
{ilm material o mutually confronting positions,

6. The method as reeited Inoclatm 1, wherein said 1ilm
material s made of thermoplastic material, and cach of sawd
Joining steps comprises the step of conductive heat sealing
thermoplastic material 1o said zZpper strips,

7. The method as recited in elaim 3, further comprising
the {ollowing steps:

folding said length of film material along a line that places
sakl first and second portions of sawd Tength of {ilm
material in mutually confronting positions;

fusing said first and second Hangeless zipper strips
lopether in first and second zones of fusion having
respective centerlines separated by a distance equal 1o
noe package length;

o
[+

aling, npposing portions of sawl Jolded leagth of film
material together along ficst and seeomd zones of cross
sealing having respective centerlines separated by a
distance equal to one package length, the centerline of
sakid first zone of cross sealing being pencerally collinear
with the cenferline of saud first zone of fusion, and the
centerline of sald second sone of cross sealing belng
sencrally collinear with the centerline of said second
sone of fusion; and
culting sawd string, zipper amd sawd film material geocrally
along, sakl centerlines.
8. A machine comprising:
firs! joinmg means Jor joming a first portion of a leogth of
[l mmaterial 1ooa back of a length of a first Hangeless
zlpper sirip;
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sceond jolning means for joining 4 second portion of said
length of film material to a back of a leogth of a second
Hanpeless zipper strip;

first teimming means for removing a first unattached
marginal portion of said leogth of film material that
extends bevond sald jolned first portion of sald length
of film material, leaviog a first taill portion ol saikl
length of {ilm material unattached 1o said first Hange-
less sipper strip; and

third joining means for joloing said first tail portion of
said length of film material to said first Hangeless
ZIpper strip,

wherein sacl ficst 1trimming means is disposed between
satd first anc third joinmg means.

9. The machine as reeited in claim 8, wherein said third
Juining means comprise 4 heated contact surface of 4 mem-
her made of heat-conductive material.

1. The machine as recited o claim 9, wherein sail
comtact surface has a geoerally constant concave profile
along s length.

L1. The machine as recited inclaim 8, further comprising:

second trimming means for removing a second unattached
marginal poction of said lenath of film material that
extends bevond sail joined second portion ol sail
length of film material, leaving a second tail portion of
sald length of film material vpattached 1o said second
Hanpeless zipper strip; and

Tometh jowing means for joining sawl seeond 1ail portion
of sacl lenath of film material 1o said second Hlangeless
Zpper strip,

wherein said second trimming means is disposed between
sawd second and fourth joining, means.

12, The machine as recited in claim 8, wherein sawd thicl
ancd foueth joinmyg means comprise first and second contact
surfaces ol respective Jirst and sceond contact fingers.

13, The machine as rectted inelaim 12, further comprising
a heater block made of heat conductive material, sawd fiest
aml second contact fingers projectiog Trom one side of saikl
heater block, and third and founh contact fingers projecting
rom another side of said heater block and comprising third
and fourth contact surfaces respectively, wherein said first
aml second contact surfaces have a profile different than a
profile o sakl third and fourth comact surfaces.

14. T'he machine as recited in elaim 12, wherein said first
and seeond contacl surfaces cach bave o profile that ix
concave curved, approximately rectilinear or planar,

15. The machine as recuted in claim 8, wherein sail fiest
frimming means comprise a koife.

16, The machine as recited in claim 8, further comprising
4 slider insertion deviee for loading sliders onto sald string
clpper, said slider [nsertion device being located dowi-
stream of salkl third joinng means.

17 A methad of manufacture comprising the following
SLeps:

{0 interlocking a fisst elosure profile of a fiest Hangeless
Apper sirip with a second closure profile of g second
Hanpeless zipper strip;

(b} joming a first band-shaped portion of an elongated
film structure g back of said first Qangeless zpper
strip;

{¢) jeining a sceond band-shaped portion of said ¢lon-
patecd film structure 1o a back of said second Hlangeless
ZIpper strip;

(d) removing a first unattached macginal portion of sail
clongated film structure that extends bevond said joined
first band-shaped portion of said clongated film strue-
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lure, leaving a first tail portion of said clongated {ilm
structure unattached to said first Tanpeless Zipper strip;

(¢} qoiming sail first 1l portion of said elongated film

structure to sawd first Hlangeless zipper steip; and

{1} inscrting a slider oo said interlocked first and second

zlpper strips some Ume alter completion of steps (1)
through ().

18, The method as recited i claim 17, further comprising
the following steps, performed prior to step (U

removing a sceond vnattached marginal portion of said

clongated Jim structure that extends beyond sald joined
secoml band-shaped portion of sail elongated {ilm
structure, leaving a sccond tald portion of said clon-
gated film structure unatlached to sald seeond Hange-
less sipper strips and

Joming sakl second 1ail portion of sawd elongated {ilm

structure to sad second Hangeless zipper steip.

19, The method as recued in claim 18, wherein sail
elongated film structure s formed by folding a wel of film,
sald first and sceond unattached marginal pornions belng
adjacent opposing edpes of sacl folded web.

200 The muethod as recuied in claim 18, wherein sanl
elongated film structure Is formed by scaling g pair of webs
along a band-shaped zone proximal to st opposing edpes
of sald webs, sald st and second vnattached marginal
portions being adjacent o seeond opposing edaes of sawd
wihs.

21, The method axs recited o elaim 17, wherein step (a) is
performed before steps (1) and (o).

22 The method as recited in claim 17, wherein steps (b)
and (c) are pecformued before step (a).
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23, The method as reeited Inoelaim 17, wherein sald
clongated film structure s advancing continuously during
sald joiing and removiog steps and is oot advancing during
sald slider loading step.

24, The methedd as recited 0 claim 17, wherein said
clongated film structuce s made of thermoplastic material,
aml cach of sald jowing steps comprises the step of con-
ductive heat sealing said first and sceond band-shaped of
sald elongated il structure to sald spper strips.

25, The method ax rectted fnclaim 17, further comprisiog
the following steps:

fusing said first and second Hangeless zipper strips

weether In first and second vones of fusion haviog
respective centerlines separated by a distance equal o
one package length,

sealing opposing portionns ol sawd elongated film structure
together alony first and second sones of cross scaling
having respective centerlines separated by a distance
cqual to one package length, the centerline of said first
rone of cross sealing being eenerally collinear with the
centerline of said first zone of fusion, and the centerline
ol sacl secoenond zone of cross scaling being pencerally
collinear with the centerline of said seeond zone of
fusion; and

cutlting said string zipper and said clongated film structure
penerally alony said centerlines.



