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(37 ABSTRACT

Aomethod of mamitacture comprising the following steps:
(o) continuously advancing g weh ot hag making material at
a first ratey (b) contimueusly joining portions of o down-
stream portion ofa fustener tupe to respective portions ol the
continuously advaneing web ol bap making materialy (¢)
intermittently advancing an upstream portion of the fastener
tape while the downstream portion 1s advancing contim-
ously, the hult at the end of cach intennittent advance being
Uwe start of the next work cyele the upstream portion ol the
lastener tape heiny stutionary during a respective dwell time
of cach work evele and advancing during the remainder of
cach work cyele at a second rate Faster than the Hest rater (1)
aceuulating o portion of the fastener tupe disposed
between the upstream and downstrenn portions 1o compen-
sate tor the difference in the st and second rates during the
atorementivned remainder of cach work cveler and (e]
inserting a respective slider onto the upsteeam portion of the
lastener tupe during cacl dwell time.

16 Claims, 6 Drawing Shects
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1
REGISTRATION OF INTERMITTENTLY
MOVED FASTENER TAPE WITH
CONTINUOUSLY MOVING WEDR

BACKGROUNDY OF TH INVENTION

The present mvention generally relates o methods and
apparatis for registering a plastic fastener tape relative to a
woeb of hug making waterial n o puckuging or bag making
machine,

During the autemated manutacture of reclosable bags. o
continuous length of thermoplastic fastener tape unwonnd
from a supply recl ur spool s juined (e hy conductive heat
sealing) oa continuous web of bag making material (e.g..
a menalayer af thenmoplustic il or o laminale comprising
a first laver of thermoplastic film and a second laver or
metal. paper or thermoplastic materiall. The web-to-tastener
tape sealing vperation can be performed either intermittently
or continuously,

Often the fustener tape has sliders inserted thereon, oue
slider per section, before that section is joined o the bag
making material. In the latter event. 1t Is also customary 1o
torm one slider end stop structure per section ol the fustener
tupe prior o the tap being joined 1o ke bag making material,
When the ustener tape carries o repedling structural leature
(e aslhider or slider end stop strueture), 1t s important that
that those structural features he aceurately placed at reanlar
intervals 1w ensure their proper replstration with respective
puckets or receptaeles of tlwe puckupes or bags belng wunuo-
factired. In particular, cach slider end stop structure must he
correctly alizgned with o corresponding cross scal formed on
the package or bag, which cross seal s later divided to
becoww respeetive side seums of adjacent packuges or bags,

My existing bap waking machines produce reclosable
baws by o process wherein a continuously advancing fulded
web ol bay making material 15 incrementally joined to a
continuously advancing fastener tape. In subsequent steps.
the continuously advaneing webdfustener tape assembly s
cross sealed w0 lonm pockets. the pockets are lilled with
product and closed, and then the filled pockets are severed
from the remainder of the work i process to form completed
bugs. A drug sealer 15 o kuown apparalus for joining o
continueusly  advancing  lostener lape oo continuously
udvaneing web of bag making filn.

There 15 a need for o method and an apparams for
iserting sliders andfor forming slider end stop strmetures vn

interittently moved fastener tupe at g location upstrewn of

d muchine station that joins continuously advancing fastener
tape W continuously advancing bag making material.

BRIEY DESCRIPTION O THI INVENTION

The present nvention is directed to methods aud appa-
ratits for inserting sliders andéor forming slider end stop
strictures on intermittently moved fastener tape at g location
upstrewn of o waechine station (e, o drag sealer) that joing
continueusly  advaneing  fhstener tape o continuously
advancing bag making material.

One aspect of the invention s a method of mamifacture
comprising the following steps: (al contimonsly advancing
wweb ol bag muking material at a st rate: (h) continuously
jelning pertions of o downstream portion of o Fastener tape

to respective portions of the contimmously advancing weh of

bay making material: (¢
nupstreant portion of the fastener tape while the downstream
purtion iy advaneing continuously. the halt ol the end of euch
intermittent advunee being the sturt of the next work evele.

mtermittently  advancing  an
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e upstrenm portion of the fastener tape being stationary
during a respective dwell time ol cach work cvele and
advancing during the remainder ol cach work cvele ot o
second rate faster than the first rater (d) sccnmulating
poertion of the fustener tape disposed between the upstream
and dew nstremn portions o eompensate lor the difference in
the first and second rates during the remainder of cach work
cveler and (o) serting o respective slider onto the upstream
poertion of the fustener tape during cach dwell time.

Another uspect ol the invention is o method of manulae-
lre cowpnsing e lollowing  steps: (a) continuously
advancing o web ol baw making material at a first rate: (b)
continuously joining portions ol g downstream portion of a
lastener tape 1o respective portions ol the continuously
advaneing web ol bag muking material: (¢} intennittently
advancing an upstream portion of the fastener tape while the
downstream puortion 15 advancing continuously, the halt at
the end ot cach intermittent advance being the start of the
next work eyele. the upstream portion of the lustener tupe
being stationury during o respective dwell time ol cach work
cvele and advancing during the remainder of cach work
cvele at a second rate faster than the first rater (d acenmm-
lating o portion of the fustener tape disposed between the
upstreann and downstrewmn portions o compensute lor the
ditterence in the lirst and second rates during the remainder
of cach work cyeler and (e deforming o respective section
of the upstream portion ol the Tastener tape during cach
dwell time. caely section having o width substautially less
thun the lenpth of cach inteninittent advance.

A further aspect of the invention 1s a method of man-
facture comprising the following steps: (a) continuously
advancing a web ol hag making material along a first process
patlneay that passes twough a joining station: (h) advancing
a lbstener tupe comprising wotually interlocked dirst and
second fastener strips made of Hexible material alony o
second process pathway that passes through the joining
station. the sceond process pathway comprising a first por-
tien disposed upstrewn ol and o second portion disposed at
and doewnstremm e the jeining station. the portion of the
fastener tape resident in the first portion ol the first process
pathway beiny advanced intermittently and the portion of
the fastener tape resident in the seeond portion of the first
process pathway being advanced continuously: (¢) continu-
uusly joining together the respective portions of the fastener
tape and the weh of hag making material continuously
advancing through the joining station: and (d) during sue-
cossive  dwell times  between successive  intennittent
advanees. inserting respective sliders onto the fustener tape.
the sliders being nserted at o fixed location alony the first
portion vl the first process pathway. the result heing a
sticeession of sliders spaced at intervals along the lenpth of
Uwe portion of the stener tape disposed downstream of the
fixed location,

Yot another aspect uf the Invention s 4 systent comprising
g packaging machine. a fastencr processing machine. o
lastener tape comprising mutually terlocked first and see-
ond fastener strips made of exible material that follow o
first process putlway  threugh the  fustener  processing
machine and then through the packawing machine. and a
cotroller for controlling the operation of the packaging
wchine and tlwe fastener processing wmachine. whereln: the
lastener processing maehine comprises o supply reel huving,
a portion of the fastener tape wound thereon with a paid-ot
portion ol the fastener tape connected thereto, a slider
inserton device that s activatable for inserting a slider on g
section ol the paid-ou portion of the fastener ape that is
resident in a slider insertion sone. g ¢lmup disposed down-
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strean of the slider insertion device. the elamp being acti-
valable for clamping a section ol the paid-out portion of the
fastener tape that 1s resident in a clamping wone. an accu-
mulator disposed downstream of the clamp for accumulating
fastener tape. and weans for pulling the section that is
resident in the slider sertion zone toward the packaping
machine: the puckaging machine comprises o supply roll
having portions of g weh of bag making material wonnd
thereon with a paid-ont portion of the weh connected
theret, means for advancing the paid-owr portion of the
woeb, and g station for jeluing respeetive sections of the
paid-out portions of the fustener tape and the web 1o euch
other while the paid-out portien of the web is advuneing: and
the controller 1s prowrammied to control the operation vt the
slider insertion device, the clamp. the fastener tape pulling
means and the web advancing means so that the follinwing
evenls oceur during cach work cyvele: (u) during the entire

work evele. the web advaneing means advances the web of

bag making matenal: (b} during a dwell time of the work
cvele. the clamp clamps the section of the paid-out portion
ofthe tastener tape that s resident n the clamping one: (o)
during the dwell time. the slider insertion device inserts a
slider onto the seetion ol the paid-eut portion of the fustener
tupe that is resident in the slider insertion snws and {d)
during the remainder (non-dwell time) of the work cyele. the
pulling means advances the scction of the paid-out portion
ol the Tastener tape that 1s resident nthe shider insertion
£011,

Otlwer aspects of the nvention are diselosed and claimed
below,

BRIEF DEESCRIPTION OF THIE DRAWINGS

FICE 1 s a block diagram representing antomated equip-
ment for inserting shiders and forming slider end stop
structures on g lustener wpe. stretehing the Fastener lape. and
then joining the stretched fostener tape to bap making
materal in uccordance with ene cibodiment ol the inven-
tiun.

TG 2 is a drawing showing the structure ol a conven-
tonal drag sealer vl a tvpe that can be employed in the
autennated equipment depicted in FIG 1.

IICr 3 is o drowing showing o seetional view ol o folded
web and a langed sipper tupe being passed through a drag
sealer.

FICH 4 1s a drawing showing a photodetector installed at
a dray sealing station in accordance with the emhbodiment
depicted in FIGL 1.

FIG. 5 1w o timing disgram showing the operution of

various components of the machine depicted in I, 1.

IIG. 6 1s g block disgram representing a system lor
controlling the operstion ol varions components of the
machine depicted in FIG 1.

FICH 7 15 a block diagram representing antomated equip-
ment for inserting shiders and forming slider end stop
structlures oy lastener tape and then joining the fustener
tupe o bap making waterial o accordance with unother
embuodiment of the invention.

FIC. 8 s a timing diagram showing the operation of

various components of the machine depicted in FIG. 7.

Reference will now be made W the drawings in which
siimilar elements n diflerent drawings bear the same reler-
eree nuinwerals.

4
ITALLED DESCRIPTTON 17 THI:
INVIENTION

[n accordance with various embodiments of the present
> invention e be disclosed hereinafter. o lustener tape pro-
cessing muehine. in which an upstrean portion of o fastener
tape Is advanced ntermittently. s combined with a hag
meaking machine, in which a downstream portion of the same
lastener tape 1s advanced comtinuously, Durng each dwell
1 time. a respective slider end stop structure is formed on the
upstredin portion of the fhstener tape at o frst fxed station
ad a respective slider 15 inserted on the upstream portion of
the fastener tape at o second fixed station that 1s upstream or
downstrenn relative to the dirst lixed station. The fastener
1> lape pertion resident in the fastener lape processing machine
s advanced intermittently, eventually passing through an
accumulatar. The portion of processed Fastener tape exiting
the aecumulator 15 then passed through an apparats, such as
a drag sealer that joins incremental portions of the fastener
n tape o d continuously advaneing web of bag making mate-
rial. Thereafter the web with attached fastener tape is
advanced continuously. being thereby pulled through the
drag sealer. by conventional devices. such us pinel rollers.

i e bayp making machine,
2 A methed of repistering intermittently meved lastener
tape with continuously moving bay making material in
accordance with one embodiment of the invention 1s shown
in FIG. 1A lenpth ol thermoplastic {ustener tape 2. com-
prising. e.p.. respective lenpths of o pair of nterlocked
Hanped sipper strips (e of the slideractuated tvpe dis-
closed in 108 Pat. Nao 0.047.430). s unwound from a
powered supply reel 200 and passed through an unwind
duncer assembly 22 comprising @ weighted dancer roller 24
thut 15 supported on a shalt. which shafl s freely vertically
35 displaceable (as indicated by the double-headed arrow in
FIG 1) along a slotted support column (not shown). The
welght of the dancer roller 24 1akes up any slack n the
portien of fastener tape suspended between the supply reel
20 und o guide roll 260 A sensor may be provided for
2 detecting the vertical pusition of the dancer roller 24, The
feedhack signal from that sensor is used by a programmed
lopie controller (PLE: not shown in FICG. 1) o control the
uwror that pewers the supply reel 200 thereby controlling the

payout ol fastener wpe 2

s An ultrasonic welding assembly 28 15 disposed down-
stream ol the guide roll 260 During cach dwell time, the
plustic zipper strips are soltened and/or mwelied and shaped
by the ultrasonic welding assewbly in o respective sone. The
ultrasonically welded plastic material of the respective vip-
anoper strips s shaped W form g respective shider end stop
strneture i cach zone upon cooling. The deformed portions
ul'the zipper strips are alse fused wpeether o cach vone. lach
slider end stop structure will lonm back-te-back slider end
stops when the end stop structure 1s ot during hag forma-
35 o, The ulirasonic welding asscmbly 28 may comprise an
ultrusenic transducer acoustically coupled 10w hom. the
L being epposed by ananvil (not showin G 1), Fither
e horn or the anvil or betl reciprocate hetween retracted
amd extended positions. The nltrasonic transducer s acti-

3

an wated and the horn andéor anvil 15 extended 10 response to
activation signals lrew the alorementioned PLEC. While o
portion of the fustener tupe is being pressed between the
horn and anvil, the twrn emits ultrasonic wave energy at an
intensity and frequency designed o soften andfor melt the
¢ thermaoplastic fastener tape during cach dwell time. The horn
and/or auvil may be provided with recesses designed o fonn
the softened andfor moelten thermoeplastic material inte a
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slider end stop structure. When the soltenediuelied material
couls. the material ot the respective zipper strips fuses
together 1o form a zipper juint.

The ultrasonically welded and shaped portion of tastener
tupe s then advanced o the next station. comprising o
conventional slider insertion device 30 that inserts a respee-
tive slider onto cach baw-width section of fastener tape
during cach dwell time. Each slider 15 nserted adjacent a
respective slider end stop structure on the continueus fas-
tener tape, The slider insertion device cowprises o recipro-
caling pusher that is allernately extended and retructed by an
air evlinder (not shown in FIGL 110 As the pusher extends. it

pushes the shider vnre the fastener tape. The other parts of

such a slider insertion device. ineluding a track along which
sliders are fed. are well knewn and will not be deseribed in
detail herein.

During cach dwell time, the fastener tape s wripped by a
clamp 32, s0 that the unwound length of fastener tape
spanning e distunee between pulde roller 26 and clamp 32
1s stutionary during ultrasonic welding and slider insertion.

The clamp 32 may comprise a clamping eripper assemhly of

the tvpe disclosed in 115, patent application Ser. No. 11081,
309 filed Mar 16, 2005 and entitled “ Apparatus for Repeat-
edly Advaneing Vastener Tupe o Predetenmined Distunee™,
This clunping gripper assembly cowprises g pair ol oppo-
sitely moving wripper arms (not sturwn ], When the clamping
gripper assembly s 1na closed state. respective gripper pads

on the prpper anus prip o first section of e length of

struight zipper material. The aripper anns are actuated by a
double-acting parallel motion air evlinder {not shown in
IFIG. 1, which 15 controlled by the alorementioned PLC
The clamping gripper assembly may comprise a4 carriage
that 1y slidable along a straight ruil to allew adjustment o' its
lonpitudinal position. But once the adjusinent has been
mace. the clamping gripper assembly 1s secured relative 1o
the rail. ¢z by means ol a thumbscrew, so that the clamping
gripper assembly s stationary during machine vperation.
Al the end of eoch dwell time. the fustener wape 1s gripped
by u prip-und-pull mechanisin 34 and then released by e
clamp 320 Also. the ultrasonic horn or anvil or hoth are
retracted and the pusher of the slider inserter is retracted, so
that the length of fastener tape iy ree o advanee exeept
wlere the fastener tupe is being pripped by tlwe arip-and-pull
mechanisin 3. Then the grip-and-pull wmeclunism 34 15
aperated to pull the unwound lenuth of fastener tape (ultra-
sunically stomped and carrving sliders) forward one bag
widtl, The moest recently nserted slider leaves the slider
insertion sone and the most recently lonned slider end stop
stricture 1s moved from the ultrasonic welding station o the
slider insertion zone. The clamp 32 1s then closed awain.
fullowing which the grip-and-pull mechanism 34 is opened
and returned e its howe position, The arip-und-pull mecli-
nism 34 wmay cowmprise an indexing eripper assembly that is
lincarly displaced by an indexing drive mechanism as dis-
closed m the alorementioned 1185, patent application Ser.
Noo 1081360 fled concurrently herewith, Tlee indexing
prpper asseinbly comprises o cumage that ndes on a
straight ruil.'The indexing drive nwehuanism comprises o lead
screw driven to rotate by a servomotor. The indexing gripper
assembly further comprises a nut threadably conpled o the
lead serew and rigidly coupled to the carriage. The nut
converts the rotation of the lead serew iute linear displace-
ment ub the carriage. The indexing wripper assemhbly further
comprises a pair of oppositely moving wripper arms. When
the indexing gripper assembly 15 10 a clused state. respective
pripper pads on iy popper anus grip g secoud section
[disposed upstremn ol the clmuped first seetion) of e

2
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length of fastener tupe. The gripper arms of the indexing
aripper assembly are actuated by a double-acting parallel
mation air eylinder, which s again controlled by the atore-
mentionad PO

[ wceordance with one cmbodiment of the Invention.
during cach work eyele the prp-snd-pull mechanizsin 34
advances the gripped portion ol the fastener tape hy o
distance that 15 slightly Tess (e, 0 one implementation,
less by about 0.7%4) than the distanee that o puid-out portion
uf e web of bag making liln iy advaneed during, the smne
work eyele, This dillerence in length will be compensated
fur hy stretching the fastener tape upstream ol a dray sealer
40 in the manner described helow.

Downstream [rom the clamp 32, the fastener tape 2 passes
trongl o upe accuinulating dancer assewbly (herelnalier
“accumulator™l 35, around a wnide roller 38 and then
throngh the draw scaler 400 The portion of the fastener tape
that is dirwnstresm from the wuide roller 38 15 pulled through
U drag sealer 40 al o constant speed by conventional
uwmns. such as opposing sets of pinch rollers (not shown in
FIG. 13 The drag sealer (deseribed in detail below) joins
incremental portions of the fastener tape o a paid-ont
portion ol g web ol bap making material that s being
continuously advuneed through o bag machine. Many dit-
lerent types ol bug making material can be used W make the
hags. 'ntirely thermoplastic bag making material may take
the form of cither a monulayver ur g laminate or coextrsion
comprising 4 gas barrier layer sudfor o low-melting-point
sealant laver, Alternatively, the bap maoking material nay
comprise a laminate wherein one ol the lavers s oot made
of thermoplastic material. ez, a metallized thermoplastic
filimt vr a sheet ot paper coated with a layer of thermuoplastic
waterial.

S1ill referning 1w FIG. 1L twe accumnulator 35 comprises o
welghted dancer roller 36 that 1s supported on a shalft. which
shall s dreely vertically displaceable (as indicated hy the
denble-headed arrow in FIG. 1) along a slotted support
column (not shown) during a major portion of euch work
eyvele. The welght of the duneer roller 36 tukes up auy slack
in the portion of fastener tape suspended between the clamp
32 and the drag sealer 40. The shadl that suppuorts the dancer
roller 36 s in turn fixed 1o a distal end of an anm 42 that is
pivotably coupled oo fixed support 44, A second ann 446 iy
rpidly comnected to anm 42 at the plvot point. so that
pivoting ol arm 46 causes arm 44 o pivol o the same
degree. The processing line depicted 0 FIG) 1 further
comprises g exlension mechanisin 45 that operates during o
winor portion of cach work eyvele. the wminor and major
portions of cach successive work cvele veeurring in alter-
nating sequence. In the specific implementation depicted in
FIG. 10 the extension mechanism 45 comprises an air
cylinder 48 having o pisten rod 500 The wair eylinder is
pivotubly coupled woa lixed support 2. while o distal end
uf the piston mod 30 1 pivotably coupled o a distal end of
the arm 46. At the appropriate time during cach work cyele,
e PLO aetivates the air eylinder so that the piston rod S0
15 suddenly extended. which in turm cavses the urins 42 and
46 o pivol (clockwise n tle view seen i FIG. 1) This
action forces the dancer roller 36 to an extended position for
an mnstant while the fastener tape 2 1s being held by clamp
32, This streteles the fustener tape for an instant o make up
{ir the diflerence between the distanee that the bag muking
film 15 advanced during cach work evele by the bag machine
amdd the distance that the fastener tape 15 advanced during
cach wuork cvele by the wrip-and-pull mechanism 34, The
strelched portion of the fastener tape 2 15 incrementally
Juined 1o the continueusly advaneing bag web by the drag
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sealer 40, thereby locking the instant of hipher fastener tape
tension onto the baw webh, While the tapefweh assembly
downstream of the drag scaler continues to advance at a
cunstant speed. the bag machine (ot shown in the drawings)
cross seals the tupe’web assembly to form pockets. fills the
pockets with product and severs the lilled pockets 1o fenn
individual packages in conventional fashion.

It should be apparent W persons skilled in the an that
instead ol being wmounted to the end of o pivetable ann. the
dancer roller 36 could be mounted o the end of an ann that
is displuced linearly by an air eylinder or similar device.

In accordance with the cmhodiment depicted i FIGL 1L
the tape and web are advancing continuously through the
drag sealer 40 at u constint speed. wherebhy incremental
portions of the shider-carrying fastener tape are jeined 1o

respective ineremental portions ol the weh. This process of

Joining the fastener tape to the web of baw making material
ocelrs continuously during cach of a succession ol work
eveles. lach work eyele. however. 1s distinguished by two
pluses: a dwell time during which the elamp 32 1s closed and
the portion of the fastener tape upstream of the clamp 1s not
advancing: and an intermittent advancement phase during
wlhich the clunp 32 1s open. When the elamp 32 15 open. the
prp-aud-pull meclonism (iten 34 1 FIG 1) advanees the
pripped portion of the fustener tape al o speed preater than
the speed at which the joined tape and weh are moving
through the draw sealer 400 During cach intermittent
udvancement. the free-lloating dancer roller 36 displuces
dowiwardly. taking up sluck in und seemunlating Hastener
tape as 1 arrives at a rate faster than the rate at which tape
leaves accumulator 35, Tater, when the fastener tape 2 18
clampaed hy the clamp 320 the continuously advancing juined
tape and web pull the aceumulated portion of the fastener
tupe wward the drug sealer 40 as the free-Hoating, dancer
roller 36 displaces upwardly. This work cvele is repeated
during machine vperation.

IFTCH 2 shows a drag sealer that works in conjunction with
4 bap making machine. A pre-lolded web 4 of bug making
{iln 1% paid oot frowm o supply rell 104 witl the Told on top
and o fastener tape 2 15 inserted in the fold of the weh (as
shown in IFICL 31 by a tape mserter 106, The fastener tape
und Felded web are then threaded througl the drug sealer 40
and a0 pair ol motor-driven pinel rolls 122 and 124, Typieally
the pinch rells 122 and 124, which pull the web 4 through
the dray sealer 400 are part ol the hag making machie. As
an alternative W paving oul a pre-lolded weh 4 of bag
making fihne film that s net folded can be wound on supply
roll 104, [n this case. o conventional lolding board or plow
(nut shown 1n IFIC 27 would he installed berween the web
supply roll 104 and the tape inscrter 106,

Adter passing through the accumulator (shown in FIGL 1),
the fustener tape 1y puided nto position inside the nverted
folded weh by the wpe userter 106, which comprises a
channel having o cross-scetivnal profile shaped o maintain
the orientation of the slider-carrying fastener tape 2 as it is
ted toward the {olded web 4. Sets of opposing guide rollers
may be provided at any points dewnstrewn of the tupe
inserter te maintain the position of the inserted Fastener tape
2 in parallel with and sandwiched hetween the vppusing
wills of the folded web 104,

The folded web 4 and the astener tupe 2 are then
udvunced together through the drap sealer 400 with tlwe
inverted weh in generally vertical position. In the disclosed
embuodiment. the drag sealer 40 s o sealing  apparatus
comprising a {irst pair o mutmally vpposing heated sealing
bars 112 und 1125 and o second pair of mutually opposing
heated sealing bars 14a and 1145, The sealing bars 1124
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and 1124 ure displuceable away rom each other, as are the
sealing bars 11da and 1144, Sealing of the fastener tape to
the folded weh of haw making Gilm vecurs while the sealing
hars are i their respective extended (oward cach other)
positions. The sealing bars are retracted (away Trow cach
uther) as needed. e.p.. during threuding of the web and tape
through the sealing apparatus prior 1o startup.

As the folded web 4 with inserted fastener tape 2 advance
continuously between the opposing sets of sealing bars. the
lastener tape 1s seuled to opposing portions of the folded web
uf the bag making lilm. thereby continuously  attaching
incuming scetions of the moving fastener tape W adjoining
sections of the moving web, FICL 3 sturws the positional
relutionships in the drag sealer lor the case wherein the wehb
Ly been folded so that the sides are vnequal o length and
wherein the fastener tape 2 15 of o tvpe comprising a pair ol
extrided plastic sipper strips having respective mutally
interlockable profiled closure members 6 and 8 and respee-
live zipper langes 10 and 12 having one end respeetively
comweled o the proliled closure mewnbers 6 und 8. More
specifically. the fastener tape 2 and the slider 4 may he of'the
typues disclosed i TS0 Pat Noo 60474500 110G 3 depicts o
stute wherein the spper Hunges 10 aud 12 have been jeined
o respective portions of ke folded web 4 by one or more
pairs of heated seualing bars. ouly one pair ol sealing bars
1124 and 1124 heing shown. The waps between the web and
the sealing bars in FFIG 3 reflect the space oceupicd hy the
cireulating barrier strips 116g and 1164 shown o FIG, 20
During sealing. the fastener tupefweb assewbly 1y continu-
ously advanced 1n o direction perpendicular to the plane of
the paper in IFIG 3.

Reterring again o FIG. 20 the sealing by the draw sealer
is aceownplished by electrically heating the sealing bars. the
Lieat being conducted through respective endless barrier
steips 1164 and 1164 made of Teflon or similar material,
which circulate vn respective sets ol rollers. Tellon barrier
steip TLGa passes berween vne side of the Jolded web and the
sealing bars 1120 and 114, while Tetlon burrier strip 1164
pusses hetween the other side of the folded web and the
sealing hars 1125 and 1144, Tn the waps between the uppos-
ing sealing hars. the web and fastener tape are sandwiched
between and held weether by the Tellon burrier strips 116e
and 1164, which move with the web and fustener tape and
provent the bag making ilm from sticking against the
stationary heated sealing bars during conduction heat scal-
ing. The Teflon harrier steips and intervening weh and
lastener tupe pass through the nips ofa series of guide rollers
respectively positioned 1 advanee of the sealing bars (puide
rollers TI8e and 11847 in herween the sealing bars (puide
rollers 119q and 1195671 and afier the sealing hars (puide
rollers 1206 and 12067 1 should he appreciated that tor the
suke ol illustration. the Tellon barrer strips. the lolded wehb
and the sealing bars are showi in F1G. 2 with respective gaps
hetween adjoining components. whereas in reality these
compaonents are i contact with cach other when the sealing
burs are in their extended positions. Likewise the nips
formed by the opposing pairs of guide rollers have been
showwn i the draw ing with gaps. whew in actuality the Tetlon
harrier strips and the web with inserted fastener tape are
pressad together in the nips and no waps ocenr. The Teflon
burrier sirips 1160 and 1164 aud the puide rollers 118q. 1184,
1194, 1194, 120a anud 1204 are disposed in the areu of the
fastener tape and do not extend the full height (e, the
dimension transverse to the fastener tape) ol the folded haw
making ilm.

Although the nuplementation shown i FICG, 2 has twoe
pairs ol sealing bars arronged o series on cuch side of the



US 7,172,545 B2

9
truveling web and lostener tape. any number of sels of
sealing bars can be used provided that suflicient heat is
conducted into the fastener tape o cause the zipper {langes
to seal to the bay making film.

Typieully cach seuling bar assembly (net shown i 1[G 23
comprises d seal bar core o seul bar cap having o sealing bar
projecting therefrom. an insulator, and another seal bar cap
separated from the seal bar core by the insulator. The seal har
cap 15 Hastened 1o the ends of threaded rods, The seul bar core
has o pair of longitudinal clunnels that respectively house o
thermocouple and an electric heater. both o which are
clectrically connected to a programmable heat controller by
clectrical wiring (neither vl which are shown in FIC. 27 The
thermocouple produces electrical sipuals representing the
tewperature of the seal bar core. which sipuals are recelved
by the heat controller. The heat controller controls the level
ol clectrical current supplicd to the heater 10 accordance
with o heat control program that s desianed o maintain the
sealing bur temperature within ity preset by tlwe system
operator. [ particulan the temperature of the sealing bar
must be selected such that the amount of heat conducted
through the bay making {ilm and into the adjoining zipper
ange. during the tinwe that the spper lunges and lilin are
pressed between the extended sealing bars. will achieve the
desired result. namwely, sealing ol the Zipper Hunge 1o the bag
making HIm without “seal-through™ of the vipper Hanges.
sealing vl the zipper Banges to cach wther. The vipper
anges way be lmuinated with high-melting-point thenmo-
plastic material on their condronting sides to prevent “seal-
through™ of the zipper anges.

The fastener tape and olded web that enter the drag
sealing station unjoined, exit the dray sealing station juoined
together by penuanent seals. one of which is represented hy
the buand-shaped zone of hatching 88 shown in F1G. 4, Tlwe

i,

arraow A n FIGL 4 indicates the continuous advancement ol

the tapefweh assembly as the pinch rolls 122 and 124 (see
IFICE 27 continue to pull the joined fastener tape and web
forward.

Adter the fustener tape has been seuled 1w the olded web
having unequal sides. the assemhbly is advanced to a filling

station, heing reeriented during its travel sothat the sides of

the web are hortzontal, Atter the product is pluced between
the sides of the folded web. the long side is wrapped around
und fin sealed o the short side o seal and then the assembly
15 cruss sealed and cnt o Jorm a completed filled hag.

All vl the atomated steps intermittently performed hy the
appuratus depicted in F1GL T may be coordinated and syn-
clironized by o conventional programinable lopic cantreller
(PLOT that has been suitably programmed. Prowrammed
control uf the apparatus depicted in FIG) 1 is schematically
represented in the block diagram of FICG. 6 for the case
wlerein the ¢lmup and the prip-ond-pull mechanism com-
prise pripper asseiblies ol the type deseribed above, To
ensire proper reglstration ol the mserted sliders and the
assoclated ultrasonically stomped slider end stop structures
relative to the cross seals made on the folded web ot
location downstream {rom the drag sealer. eye-marks 54 (see
I'1G. 4) are placed on a marginal portion of the web at bag
width intervals in a lengthwise direction and a photodetector
56 15 pusitioned 10 the vieinity of the drag sealer at o location
wliere the passage ol cach eye-mark 54 can be photodetected
us the tupefweb assembly advances continuously.

The photodetector ourput s provided as leedhack o the
PLO. which aclinates various compoients 0 response o a
feedback signal representing the passawe of cach eve-mark
54 through the line-of-sight of the photodetector 56, e
photodetector 56 s separated lrean the zone where cross

0

1.

a

o

10

sealing bars ure applicd to the bug web by g predetenmined
distance. In addition, during start-up (e prior to machine
aperation} the hag web is threaded throngh the machine o
g point where an eye-mark is in precise aliwnment with o
fixed registrution mark on the machine. [n response o g
photodetector sutput indieating the passape of un eyve-mark.
the PICT will actuate the ultrasonic welding assembly and
the slider inserter. The result 15 that the sliders and the slider
end stop structures will be placed in proper registration with
Uwe cross seals,

Tl timing diggran of FIG 5§ shows the operation of
variolls components ol the system depicted in FIGL T for
cach wuork cyele. For the purpose ol ilustration, it is
assuned that the duration of cocly work evele is 1 osecond.
Faeh time that an eye-mark is detected by the photedetector.
the ultrasonic welding assembly and shider nserter are
actuated by the PLO. T the case of the ultrasonic welding
assembly, such actuation may entail moving the horn andior
anvil aud/or turning on the ultrasonic transdueer, 'The inter-
vul of thine during which the ulirasonic welding assembly
ard slider inserter vperate s represented by line Ain FIGL S,
Actuation of the ultrasonie welding assembly and slider
lserter oceurs while the portions ol the fustener tape
resident at those stations are stationary. Uhis s secomplished
by having previously cuused e clamp 1o be closed. which
5 done at a predetermined interval of tme subsequent o
detection of passaue of the preceding eve-mark (e at
second in the work evele shown in FIG, 8). The nterval of
time during which the clamp erips the fustener tupe is
represented by line 13 m FICG 5.

As shown in FIG. 50 while the fastener tape 15 soll
clampad, the ultrasonic welding assembly and shider inserter
are netivated (e.g.. al +4 second nthe work eyele), Aler
a short delay (e.g. at second nthe work evele shown in LG
), the clamp s commanded to release the fastener tape and
the wrip-and-pull mechanism s commanded to wrip the
fastener tape. (The interval of time during which the grip-
and-pull mechanisin erips the fastener wape s represeuted by
line ¢ in FICG 30, These commands are coordinated such that
there is a briet interval ol time during which the fastener tape
15 pripped by both devices. Adter the clamp has released the
lastener tupe. the grip-und-pull weclusm s communded to
pull the portion of the fustener twpe that spans the ultrasonic
welding and slider insertion stations in g foreard direetion
by a distance equal to slightly less than vne bag width. (This
second command to the grip-and-pull mechanism s not
represented o F1G. 55 AL the end of tlwe stroke of the
grip-and-pull meclanism. the clamp is again closed (e.g.. al
Ve second inthe work evele shown in FICL 50 The PTC then
cattses the grip-and-pull mechanism o release its grip and
then return to its home position. which events (not indicated
i F1G §) oceur during the time interval during which the
lastener tape iy elamped,

Iurthermore. the extension mechanism for stretehing the

fastener tape s actusted (for an instant) afier the fastener
lape has been elamped. The interval of time during which the
acemnulator s being extended. thereby stretehing the fas-
lener tape. 1 represented by line 13 in 1G5, The clunp and
extension mechanism must ke controlled such that the
fastener tape 15 first clamped and therealier the portion of the
lastener tape disposed  numediately  dewnstreamn of the
clamp is tensioned. The stretehing operation depends o the
fastener tape being pripped and held stationary immediately
upstream of the accumulator. while the bag machine is
pulling the portion of the fastener tape disposed downstresm
ol the accumulator, The extension mechanism 1s turned off
betore the start of the next work evele, When the extension
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mechanisin is not activated. the dancer roller (item 36 in
IFIC 17 38 free to float up and down, the weight of the dancer
roller taking up the slack in the fastener tape.

Referring now to FIG. 60, 1n accordance with one imple-
mentation of e embodiment depicted in FICG 1the PLOC 60
1s progrunumed to control varous seleneids that open van-
ous stratenically placed valves that. when open. connect a
suurce uf compressed air o respective air evlinders 74, 70.
66. 82 and 48. The air evlinders 74, 70, 66. 82 and 48 in tum
respectively  acludate movement of au indexing pripper
assembly 76 of the grip-and-pull mechanism. o stationary
gripper assembly 72 ot the clamp. o horn 68 of the nlirasonic
welding assembly. a pusher 84 ol the slider mserter and a
dancer roller of the secumulator 35, [n addition. the PLEC 60
controls o servometor 78 that drives rotation of a lead serew
80, which rotation s converted into linear displacement of
the indexing wripper assembly by means of the type previ-
ously deseribed. The PLO 60 also controls g wavelorm
venerator 62 that supplies an electnical wavelonu 10 an
ultrasonic transducer 64, which trunsdueer o turn cutputs
acoullstic waves (represented by the dashed line in PTG, @)
that are delivered to the fastener tape by the horn 68,

Ay previously discussed o detail. the PLC 60 receives
feedback from the photodetector 56 and coutrols the varions
devices shown in FIG. 6 o accordanee with g work evele
that has a duration equal to the time terval between
stccessive feadback siwnals representing photodetection of
suceessive eyve-marks, While the stationury gripper assein-
bly 72 is open and the ndexing pripper assembly 76 1s
closed the PLO 60 sends control stanals o the servomuotor 78
that conse the lead screw 80w rotate in a dircetion that
extends the indexing wripper assembly 76 from a home
position Lo an away position. Conversely, while the station-
ury pripper assembly 72 15 closed and the indexing snpper
assembly 76 1s open, the PLOC 60 sends control siwnals 1o the
servomoetor 78 that cause the lead serew 80 o rotate inoa
direction that retracts the indexing wripper assembly 76 from
un away position g home position. [n addition. while the
stationary pripper assemibly 72 1s closed and the indexing
gripper assermhly 76 15 open. the PLO 60 causes the air
cvlinder 66 to extend the activated ultrasonic horn 68 until
it contacts the fustener tape and also causes the air evlinder
82 to extend the pusher 84 so that o slider 1s pushed onto the
Fastener tupe. The hon is extended for g period of tinwe long
cnotteh to allow the ultrasonic stomping operation o he
completed. The PLO may also be programumed to control a
motor (uot shown o FIGL 6) that dives the Tastener tupe
supply reel (ttem 20 i FIG. 1) 1o rotate. thereby paying out
fastener tape. as a function of feedhack signals from a sensor

that monitors the vertical position of the dancer roller (item
24 in I'IG 1)

Hydraulic eylinders can be einployed as actuators in place
ol air Le. puemnatic. eylinders, A persen skilled in the art
ol machinery design will readily appreciate that displacing
means uther than a cylinder can he used to displace com-
purents such as the horn of the ulirasonic welding assembly
und the pusher ol the shider nserter. lor the sake of
llustration. sueh wechanical displucement devices include
rack and pinion arrangements or lead serew/coupling nut
assemblies, rotation wbthe pinion or lead screw heing driven
by an electric motor.

A method ol registering intennittently moved fustener
tape with continuously moving bhag making material in
accordance with another embodiment of the invention s
shown in FICL 7. Components in F1GL 7 that hear the same
reference nunerals as those used o FIG. T may have the
sunwe strueture as deseribed ubove, although the operation of
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cerlain components. as will be explained n detail below)
may differ due o the PLO being programmed ditterently.
The major differences are that the embodiment has o
arip-and-pull mechaniso the upstream portion ol the fas-
lener lape 2 1s advanced intermittently by repeated actuation
al’ the extension mechunism 45, which in turn causes the
accumulator 35 to extend. Although a rotary accumulator is
shown in FIG. 70 g Tinear accumulator could he used.

[ aecordance with the cibodhment depicted in 116G, 7. @
lastener twpe 2 and o web of bag making material (uot
shown) ure advancing continuously througl the drag sealer
40 ol a constant spead. wherehy incremental portions of the
slider-carrving fastener tape are joined to respective incre-
wwentul portions of the web, This process of jeining the
lastener tupe w e web of bap making material oceurs
continuously during cach of a succession ol work cyeles.
Fach work cvele. however s distinguished by two phases:
g dwell tme during which the clamp 32 15 closed and the
portien af the fastener tape 2 upstreamn of the clamp is nol
advaneing: aud an intenmittent advancement phase durning
which the clamp 32 is vpen. When the clamp 32 15 open. the
accumulatar 35 15 extended (e the dancer roller 36 dis-
places dowiwardly) by the extension mechanisin 45 at o rate
such that the upstream portion of the lostener tape is
advanced al o speed greater than the speed at which the

Juined tape and web are moving theough the drag sealer 40,

uring extension, the accumulator 35 accumulates fastener
lape us 1t wrrives al a rate loster than the rate at which tape
leaves. [ater. when the fastener tape 2 15 ¢lmuped by the
clamp 32, the extension mechanism is inactivated and the
continuously advancing joined tape and web pull the acen-
mulated portion of the fastener tape toward the drag sealer
40 as the seemnulator retracts (Le. os the now ree-oating
dancer roller 36 displuces upwardly), Tlis work cyvele iy
repeated during machine vperation.

All ofthe automated steps intermittently pertormed by the
apparatus depicted in FIG. 7 may be coordinated and syn-
chronized by o PLO that has been suitably progrommed. lo
ensure proper reglstration ol the inserted sliders and the
assuciated ultrasonically stomped slider end stop structures
relative o the cross seals made on the fulded web at a
location dewnstrean from the drag sealer. eye-marks are
apain placed on the web at bug width intervals in o length-
wise direetion and o photodetector (et shown in LG, 7)1y
positionad 0 the vicinity of the drag sealer at a location
where the passage of cach eye-mark can be photodetected as
e tapedweb asseinbly advances continuously, The phote-
detecter oulput Is provided us Teedbuck to the PLC. which
actuates the clamp. the ultrasonie welding assemhly, the
slider mserter and the accumulater in accordance with the
timing of a feedback stunal representing the passage of cach
eye-tnurk through the line-of=sight of the photedetector, The
result is tlat the sliders and the slider end stop stroetures will
he placed on the fastener tape in proper readstration with the
cross seals Tormed Jater un the tapefweh assembly.

Tl timing diggran of FIG 8 shows the operation of
various components ol the systemn depleted in G, 7 duning
cach work eyele, Vor the purpose of illustration. it 1s again
assumaed that the duration of cach work cyele is 1 second.
Fach time that an eye-mark 15 detected hy the photodetector,
e clup. the ultrasonic welding assembly and the slider
lserter are actuated by the PLO, The interval of tine dunng
which the clamp is closed is represented by Tine Ao FICH
8. The interval v time during which the ultrasonic welding
assembly and slider inserter vperate 15 represented by line 13
i 'l 8. Actuation of the ultrasonic welding assembly and
slider inserter oceurs while the portions of the fastener tupe
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resident at those stullons are stationary, As shown in FIG 8.
while the fastener tape 15 still clamped. the nltrasonic
welding assembly and slider inserter are inactivated (e, at
A osecond in the work evelel After a short delay (e, at
second 1o the work evele shown in F1G. 8). the clunp 1s
conunanded 1o release the Fostener tape and the extension
mechanism s commanded 1o actuate the extension ol the
accumulator. The mterval of tme during which the accn-
mulator 15 being extended 13 represented by line O i FIG,

8. During aceunnulation with the clunp open, the portion of

the fustener tape upstreamn ol the acewnululor s advancing

at g speed greater than the speed with which the portion of

the fastener tape diwnstream of the accumulator s advanc-
ing. When the next eye-mark is photedetected. the clunp is
again closed and the process repeats itsell

While the invention has been deseribed with relerence 1o
preferred  embodiments. it will he understoud by those
skilled in the art that various chanwes may he made and
eguivalents may be substituted for members thereo! without
departing from the scope of the invention. [n addition. many
mudifications may he made to adapt a particular sitation 1o
the teachings of the vention without departing from the
essential scope thereof, Therelore it is intended that the
ivention uot be linited o the purticular anbodiment dis-
closed as the best mode comemplawd Tor carrving out tis
invention. hut that the invention will include all emhbodi-
ments falling within the scope of the appended claims.

As used inthe elaims, the verb “joined™ means Hused.
bonded. sealed. adhered. ete.. whether by application of heat
undfor pressure. application ol ultrusonic energy. application
ol a laver of adhesive material or honding agent, interposi-
ton of an adhesive or honding strip. ele. As used in the
claims. the term “controller™ means an electronic compulter.
central processing unit (CPU)L microchip, microcontroller or
other progrimmable device or o system of interconnected
and synchronized control units, cach control unit comprising
an electronic computer, CPLL microchip, microcontroller or
other progranunable device, As used inthe claims., e tlenns
“upstremn pertion” and “downstrean portion” reler w the
relative positions uf respective portions of g fastener tape in
a fixed frame of reference. ep. the upstream and down-
stream portions during a particular work cyele are respec-
tively upstream and downstream of the accumulator, During
the fustener processing strew. cach upstrean portion of the
fastener tape during one work cvele will ultimately become
adownstream portion in a later work cvele. Furthermore. in
the absence of expliclt lunguage setting {orth the erder in
which certain steps should be perfonued. the method claims
should not be construed o require that steps be perlonmed in
the order i1 which they are recited.

The invention claimed is:
L. A methad of manufacture comprising the follinwing
sleps:

(a1 continuously advancing a weh uf bag making material
at a4 first rate:

(b) comtinuously joining portions of a dewnstrean portion
of & fastener tape (o respective portions ol saxl con-
tinonsly advancing web of hay making material.

(1 mtermittently advancing an upstream portion of said
lastener tape while sald downstream portion s advane-
g continuously, the halt ot the end of cach internmittent
advance heing the start of the next work cyele. said
upstream portion of said fastener tape heing stationary
during a respective dwell time of cach work cyele and
advaneing during the remainder of cach work cyvele at
a second rate laster than said irst rate:
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(d) acemnulating a portien of sald fastener tape disposed
between said upstream and downstream portions o
compensate for the difference in said first and second
rates during said remainder of each work cvele: and
felinserting a respective slider onto said upstresm portion
ol said Tastener tape during each dwell time,

2. The method as recited in elaim 1. further comprising
e step of lonming o slider end stop structure on said
upstream portion of said Tastener tape during cach dwell
tirme.

3. The method as reeited o claim 1. further comprising
Uwe step of clomping said upstredn portion of said lastener
lape during cach dwell thine at o lirst fixed stution down-
stream rom a seeond lixed station where said slider insert-
g step s performed and upstream from a third fixed station
where said accumulating step 1s performaed. wherein step (bl
is pertformed at o fourth fixed station dewnstream from said
third lixed station.

4. The method as recited in elaim 3. further comprising
the step ol stretching the portion of said fastener tape that
spans said third and tourth fixed stations at the start of cach
dwell e,

5. The methed as recited in claim 4. wherein said stretch-
g step cowprises the step ol driving an ellector w move
from & retracted position W an extended position in g
dircction generally vrthogonal o o horizontal line. said
cttector being in contact with said fastener tape during said
levemenl,

6. Tl method us recited in claim 30 wherein step (©)
comprises the steps of pripping and then pulling said
upstream portion of said fastener tape forward, and later
releasing the wrip on said upstresmn portion of said Tastener
lape afler the later has been elmnped.

7. The wethed as recited 1o cluim 3. wherein step ()
comprises the step of driving an effector to move lrom g
retracted position 1o an extended position in g direction
sererally orthowonal to a horizontal line, said effector being
in contact with said fastener tape during said movement

8. The method as recited in elaim 3. further comprising
we following steps:

placing a4 succession of warkings spaced at regular inter-

vals along the lenpth of sold web of bag making
material: and

photuodetecting the passage ol said markings at a fixed

location,

wliereln g respective slider 15 nserted in response w cach

photedetection of o respective marking.

9. A method of nwnutacture comwprising
steps:

twe tellowing

(o] continmsly advancing a web of bag making material
along o first process pathway that passes throush o
Jolning station:

(b)) advancing a lhstener tape comprsing mutually nter-
locked lirst and second lustener strips made ol Hexible
material along o second process pathiway that passes
throteh said juining station, said sccond process path-
way comprising a {irst portion disposed upstream of
and a second portion disposed at and downstrean from
suld joelning station. the portion of said {ustener tape
resident 10 said fiest portion of said second process
pathway heing advanced tntermittently and the portion
of said fastener tape resident in said second portion of
suld second process pathway being advanced continu-
ously:
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(¢) continuously joining logether the respective portions
of said fastener tape and said web of bag making
material continuously advancing through said joining
station: and

[d) during successive dwell times between suceessive
ltermitlent advanees. luserting respective sliders onte
sald fastener tape. said sliders heing inserted at a first
fixed location alonw said first portion of said second
process pathway, the result being a suceession ol sliders

spuced al inlervals along the lenpth of the portion off

sald fastener tupe disposed dowustrean ol said lirst
fixed location.

L0, The method as recited 0 claim 9. further comprising
the following steps:

elding, neremental portions of said web of bag making
material o form a first folded side and o second fulded
siede mterconnected by a folded section: and

suiding incremental portions of the contimuonsly advane-
g portion of said fostener tlape W g position belween
sald first and second folded sides of suid neremental
portions of said web of hag making material.

wherein incremental portions of said first and second
lastener strips are respectively joined to inerenwntal
poertions of suid frst and second folded sides of said
webh of bag making matwerial as suid respective inere-
mental portions pass through said joining station.

11, The method as recited mclaim 9. further comprising
the fnllowing steps perlonned during said suceessive dwell
timwes between suceessive nlennittent advanees of e por-
ton of said tastener tape resident in said tivst portion of said
second process pathwiny:

Joining respective portions of said first and sccond fas-
lener sirips o cach other. o respective one of said
{astener joints being lormed during each dwell tine at
a second fixed location along said first portion of said
second process pathway, the result being g succession

16
of Fastener joints spaced al regular intervals with open-
able tastener seetions therchetween along the purtion of
said fastener tape disposad downstream of sand second
fixed location.
B 12, The method as recited i cluim 11, whereln said
fastener joluts are fonued by ultrasonic welding.

13. The method as recited in claim 9. further comprising
the steps of clamping a respective portion of said fastener
lape during cach dwell time and then unclnnping said
respective portion at the end ol cacl dwell time. said
claping and uneclamping being performed at athird fixed
location along sanl st portion of said second process
pathway. said third fixed location heing between said first
fixed location and said joining station,
1> 14, The method as recited in elaim 13, further comprising
the following steps:

placing a succession of markings spaced at repular inter-

vals along the lenath of said of said web of bag making
material: and

plwtodetecting the passage of said markings al a fourth

fixed location disposed along said second process path-
WY,
wliereln g respective slider 15 nserted in response w cach
photedetection of o respective marking.
ER 15, The nmwethod as recited in elaim 13, further comprising
the steps ol accumulating respective portions ol said fastener
tape during cach dwell time in an accumulation zone located
between said third lixed location and said joining station.

16, 'The mwthed as recited in elaim 15, further comprising
the steps ol stretching a respective portion of said fastener
tape during cach dwell tme, the fastener tape portion being
stretched while disposed along a third portion of said first
process pathway. sald third portion being between suld first
and second portions of said first process pathway,
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