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An ultrasonie welding assermbly comprising a born, an anvil
and an anvil cover. The born comprises a generally T-shaped
flattening surface and a raill projecting forward of the flai-
fening surface. The ranl s shaped to serve as a dam for
Howing thermoplastic zipper material during stomping of
slider end stops, The bomm Purther comprises a plurality of
vertical cnergy directors designed 1o direet ultrasonic energy
ity the mass of zipper material and deflect flowing zipper
material tenward the dam. The horo further comprises fiest
and second recesses located on opposite sides af a stern of
the Teshaped Hattening surface, The anvil cover overlies
npposing portons of the anvil and comprises a T-shaped
cutrut. The T-shaped Hattening sudace of the horo fits in the
T-shaped cutout of the anvil cover. The resuliing zipper has
slider end stops located at opposing cods, bach end stop
comprises Hlattened zipper material baving a plurality of
spaced teentations, the indentatons being formad by the
cnergy directors during stomping. The zipper can be pre-
heated prior o ultrasonic stomping. A fange of the spper
can be coonled by Huld during ultrasonic stomping ol the
slpper parts.

ABRSTRACT

25 Claims, 7 Drawinyg Sheets

56
e
HORN
g6
72 ,,x/
-
3
55 <. 74 L,
" ———t
"2"—|. Bz \ = 30
88 4o
26
28
58 24




US 6,733,022 B2

Sheet 1 of 7

May 11,2004

U.S. Patent

36
64

14
=

Lt

38
o _

1\&______._#*

|
P?.
i
1
!
'
f
;
;
I
!
f
;
[
I
!
1
]
1
]
!
I
!
hi
|
;
L
I
!
|
!
b
|
[
b
:

L

FIG.



U.S. Patent May 11, 2004 Sheet 2 of 7 US 6,733,622 B2

48
|

POWER SUPPLY —750

52 | | TRANSDUCER

54
Hé:} BOOSTER HORN
44

N
16 HORN
) N
40
ANVIL 42

FIG.2



U.S. Patent May 11, 2004 Sheet 3 of 7 US 6,733,622 B2

HCRN

= ¥
) 16
ANVIL

FIG.3



U.S. Patent May 11, 2004 Sheet 4 of 7 US 6,733,622 B2

62 80 65
Vd 0 \|‘ /68 \
70’__\ / - '.’ - \u / é'?ﬂ
78" " ~70
74 Q g Q Q 374
6
06— ) \, —56
62b 76
FIG.4
70" 620 62b 68 65 70
N sy = A y fiy SR
72" 4~ ] [ 1-72
|56
/\—”—‘\___’_‘
FIG.S
56
68 L
70T
65~
620
62b >‘
74 7] /
72

X FIG.6




U.S. Patent May 11, 2004 Sheet 5 of 7 US 6,733,622 B2

FIG.7

O
- O
o,
Lo
O 51 Bl 2
(o] | A -
o) 15
B ‘(g e
Ll
02 J o~k
O |
SN Y
g\, ~
o o
~
© O
[+o]
00 al
o ZA
o 8




U.S. Patent May 11, 2004 Sheet 6 of 7 US 6,733,622 B2

SN
/ 58 \
( |
|- J
\ 90 /
. /
FIG.12
L ”
R 108

104 4114

FIG.15 FIG.16



US 6,733,022 B2

¥1°Old

Sheet 7 of 7

May 11,2004

U.S. Patent

90 |-

.90}

o0
& ]

86



US 6,733,622 132

1
METHOID AND APPARATUS FOR
LLIRASONICALLY STOMPING SLIDER
END STOPS ON ZIPPER

BACKGROUND OF THE INVENTION

This imvention penerally relates to slider-operated Hexible
sippers for use o reclosable pouches, bags or other packages
of the 1vpe in which perishable material, such as fondstulf,
may be stored.

Reclosable Fastener assemblics are uselul for sealing
thermoplastic pouches or bags. Such lastener assemblics
ollen include w plastic zpper and a slidern “Typically, the
plastic zippers include o pair of interlockable  fastener
clements, or profiles, that form a closure. As the slider
moves across the profiles, the profiles are opened or closed.
The profiles o plastic zlppers can lake on various
configurations, vog. nterlocking rib and groove elements
having so-called male and female profiles, wterdocking
alternating hook-shaped elosure clements, ¢te,

Conventional slider-operated zipper asscmblics typleally
comprise a plastic zipper having twno interlocking profiles
and a slicler for opening and closing the zippec In one type
of slider-operated zipper assembly, the slider straddles the
zipper and hax a separating finger at one end that s inserted
between the profiles 1o force them apart as the slider s
muowved alony the zipper in an opening dicection. The other
end of the slider s sufficiently narrow o foree the profiles
inte engagement and close the zipper when the slider is
moved along the zipper ina closing direetion.

her 1vpes of slider-operated zipper assemblies avoul the
use of a separating finger. For example, LS Pat. No.
3,800,021 discloses o slider-operated  zipper assembly
wherein one zipper profile fas a pair of handles that coop-
crate with the slider, As the slider is moved inoan opening
clirection, the handles are squeczed topether 1o disengage the
profiles. Tn U.S. Pat. No. 5,442 838, a slhider-operated zipper
asscmbly s disclosed whemein the apper profiles arc
engaged and disengaged o the course of a so-called “rolling
acticon™ This “rolling action™ s deseribad as being acheved
through cooperation between flanpes oo the profiles and
shoulders that project inwardly from the acms of the slider.
U.S. Pal. No. 6,047 430 discloses a spper comprising a pair
ol mutually interlockable proliled structures, The first pro-
filed structure comprises an inteclocking element on a sur-
Tace directed toward the second profiled staucture and an
integral base directed away from the scennd profiled strue-
tre. Likewise, the scennd profiled structure comprises an
interlocking clement on a surface dirceted toward the first
profiled structure ancd an mtegral base dicected away from
the first profiled structure. Adidiionally, portions of the pwo
profiled structures form a Fulerum about which the profiled
structures may be pivoled oot of engagement when lower
edges of the bases are Foreed towards cach other.

One of the impartamt Teatures of such reclosable fastener
assermblies are the end stops, which prevent the slider from
Talling ot the end ol the Tastener when the slider reaches the
cod of the Faswner. bod stops have taken on various
conflgurations, such as, tor example, riveted end clamps
such as those described in U8, Pal. Nos, 5,007 208 and
5,101,286; transverse end stops made from mollen material
ol he Taswener sirips, as deseribed in US. Pal Noo 5,085,
071; reciprocating aovils, as deseribed o US. Pat, No,
5,131,121; tubular endd stops, as deseribed i TS Pat. No.
5,405,478; a window staucture combined with scaled zipper
ends, as desceribed in 115, Pat. Noo 5,342 837 or plastic end
clips Tused 0 the zipper as described in UK. Pat. No,
5A1K807,

i
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LS. Pat. No. 5950285 diseloses a reclosable bag having
criel stops that prevent a slider from moving beyond the encd
o the zipper when the slider reaches cither the closed or
fully open posuion. The end stops are formed Trom the
material of the wipper profiles and “rise vertically ™ from the
slpper 1o block and prevent further movement of the slider.
Ihe end stops are formed by first aligning together the
nppasing profiles at an eod stop area proximate to an end of
the bag, and then Tusing the zipper profiles at the end stop
ared 1o provide o venical strueture Tor proventing movemenl
of the slider past the ends of the zipper, while at the same
fime keeping, the rals intact. Preferably, the profiles are
fuscd by dirceting ultrasonic energy to the end stop area.
Optionally, the cnd stops have ridees disposed along their
surfaces.

In addition, U5, Fat. No. 0,337,914 discloses a slider-
nperated zipper in which the ends of the vipper profiles are
deformued or ~erushed™ 1o form slider end stops. Prederably,
the slider end stops are formed by the application of ultra-
sonjcally generated heat and pressure 1o the eods of the
sipper profiles, The sides of the zipper profiles are softened
amd compressed at end stop arcas so oas o impart @ pre-
selected width and an upwelling displacement abeve the
uppermost surlaces of the zipper profiles. ‘The material
displaced above the upper surface of the zipper profiles
interferes with the 1op wall ancd ends of the slider to limi its
siddeways travel along the zipper, The slider end stops (that
15, 1he deformed portions of the zipper profiles) are confip-
ured 1o avoid deformation of the bottom surfaces of the
sipper profiles, The lower ends of the spper profiles extend
unideformed substantially to the side edees of the package.
The end stops amd the undeformed bottom suclaces of the
zipper profiles in the area of eod stops cooperate to hold the
slider, preventing the slider from being vnintentionally
derailed, The 919 patent asserls that separation o the
serushiing™ operation pecformed on the zipper profiles o
frorm the sliler end stops from the conduction heat sealing
operation o Torm the side scals allows the end stops 1o e
reduced in sise, elfectively extending the size of the packape
vpening without sacrificing the ability of the end stops to
clfectively retan the slicler on the sipper.

There 15 a need for a method and an apparatus for
ultrasonically deloeming the ends ol a slidec-operated zipper
1o Torm structures capable of stopping a slider Prom sliding
off an end of the zpper when neorporated in reclosable
packaping.

BRIEL DLESCRIPTION OF THLE INVLENTION

The invention is dirceted to o method and an apparatus tor
ultrasonically stomping the ends of o flexible sipper for
forming slider end stops in a reclosable package. The
ivention is further directed 10 slidec-operated Zzippers hav-
g stomped ends of a particular structure and reclosahle
packiages neorporating such zlppers.

One aspect of the invention is an ultrasonic welding
assemnbly comyprising a hom and an anvil, wherein the horn
comprises a pencrally T-shaped Hattening surface.

Another aspect of the Imvention is an wltrasone weldiny
assemnbly comyprising a hom and an anvil, wherein the horn
comprises & Hattening surface and a plurality of projections
projecting out of the Hatlening surface. Lach projection
comprises {irst and seconed surfaces that ace oeither parallel
nee perpendcular 1o the Hattening surface. The fiest andd
seeond surfaces are inclined at different angles,

Yot another aspeet of the lovention s an ultrasonie
welding assembly comprising 4 horn having o Hattening
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surface of predetermined shape, an anvil and an anvil cover
overlying oppasing portons of sacd aovil, wherein the anvil
cover comprises a cwtoul and the lattening surface of the
hoen fits 0 the cutout.

Adurther aspeet of the [nvention 1s an assembly compris-
ing a Hexible zipper and a slider mounted 1o the zipper,
whereln the Zipper comprises a {ics! zipper pact comprising
a first interlockable element and a second zipper part com-
prising a scennd interlockable element, the first and secondd
interlockable elements being mutuvally interlockable, and the
sipper turther comprising first and seeond slider end stops
located at opposing emds of the zipper parts, wherein cach
end stop comprises flatened zipper material having a plu-
rality oof spaced spot-shaped indentations.

Yot another aspect of the invention is o package compris-
ing u receplacle, a exible zipper joined 1 the receptacke and
a sluler mounted to the zipper, whereln the zipper has the
structure described tn the preceding paragraph.

Another aspect of the invention is a method for formimg
a slider end stop oo a fexible spper The method comprises
the following steps: interlocking first and seeond parts of a
sipper; nserting a slider on the interlocked sipper parts; and
transmitting  sulficient ullrasonic wave eoergy 0to a
T-shapued area of the wterlocked #ipper parts 10 cause the
latter o Hatlen and {use o the Tshaped area, The rails ol the
interlocked eipper parts are undelormed on both sides ol a
stem of the T-shape.

her aspects of the invention are disclosad and claimued
below.

BRIEEF DESCRIPTION OF TTE DRAWINGS

FIG. 1 is a sehematic showing a reclosable package
having a shider-operated zipper with end stops i accordance
with noe embodiment of the inventinn.

FIG. 2 18 a schematic showing a typieal ultrasonc welding
apparatus Tor welding thermoplastic material,

FIG. 3 is a schematic showing an end view ol a zipper
sandwiched between a horn and an anvil al the start of
ultrasonie stomping in accordance with one embaodiment of
the invention.

FIGS. 4 6 are schematics respectively showing bottom,
front and end views ol a homn in accordance with one
embodiment of the fnvention,

FIG. 7 is o schematic showing 4 wop view of an anvil in
accordance with one embodiment of the invention.

FIG. 8 s a schematic showing an end view ol the anvil
depicted in FICE 7, with a dowel pin mserted inoa hole
formied in the anvil,

FIGS, 9-11 are sehemativs showing cross-sectiona] vicws
af the anvil depicted in FIG. 7, with the seetions being taken
along, the Tines cespectively indlicated by 9 9100 1) ancl
11 11 in FIGL 7.

FIG. 12 s a schematic showing a magnified view ol he
arca indicated by reference oumeral 12 in FIG, 8,

FIGS, 13-18 are schematies showing bottom, Front and
end views ol an anvil cover In accordance with one embaodi-
ment of the wveation.

FIG. 16 15 a schematie showing an end view of an anvil
cover with an air blast passageway in accordance with
anather embodiment of the invention,

DLETALLED DESCRUTION O 'THE
INVLENTION

Referenee will now be made to the drawings, in which

similar elements in different drawings bear the same refer-

il
n
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coce numerals, A reclosable package or bag 10 having a
flexihle plastic zipper 12 operated by manipulation of a
slidler 14 18 shown in FIG. 1. Tt should be understond that the
slider-zipper assemblies disclosed herein can be nstalled in
4 reclosable package or bag of the type shown in G 1 or
nther 1ypes of reclosable packages having different strue-
fures.

Still referring to IIG. 1, the Dag 1O may be made from any
sullable sheet materia] or plastic o and comprises oppos-
g wall panels {ooly the front panel 16 is visible 0 FIG. 1),
which may be secured together a1 opposite sile edpes of the
hag by scams 18 and 20 {indicated by dashed lines). The
npposing bottoms of the wall panels may be joined, tor
example, by means of @ beat seal made n conventional
fashion, oo, by application of heat and pressure or ulira-
sonwe enerey. Typically, however, the bottnom of the packape
is formed by a fold 18 in the original packaging film, as seen
in 116G, 1,

Al s op end, the bag 10 has an openable mouth, on the
nside of which s an extruded plastic zipper 120 The zipper
12 comprises a pale of nterlockable fastener steips or zipper
halves 24 and 26 (best scen in FIG, 3). Although G, 3
shows w rib and groove arrangement, the profiles of the
vdpper halves may take any form. For example, the spper
may comprise Inteclocking riboand proove clements or
alternating hook-shaped closure elements. The preferred
clpper material s polvethylene,

The fromt and rear bag wall pancls 16, 32 (seen in 110G, 3)
are respectively sealed w the zipper halves Dy heat Tusion or
welding . Alternatively, the interlockable zipper halves can
he attached 1o the wall panels by adhesive or bonding sirips
or the wipper profiles can be extruded Integrally with the bag
malerial. For the purpose of joinder, the zipper balves may
he provided with respective extension aoges 28, 30, ©
which an upper portion of the respective bap wall panel is
fused or welded. The walls of the bag may be formed of
various vpes of thermoplastic material, such as low-density
polvethylene, substantially linear copolymers of ¢thylene
amcl a O3 C8 alpha-olefin, polypropylene, polyvinvlidene
chloricle, mixiures of two or more of these polymers, or
mixtures of one of these polvmers with another thermoplias-
tic polymer. The person skilled 1o the art will recognize that
this list of suitable materials 15 not exhaustive, The bag
material may hbe either transparent or opaque. The bhonom
eilpe of extension Hange 28 15 incicated by a dashed lioe in
TG, 1 for the case where the bag wall pancls are opague,

Optionally, the bag 10 may be provided with an enclosed
header 38, indicated by dashed lines in 1IG 1. which
cncompasses the zipper and the slider. Allernatively, the
header may be provided with openimgs on both sides at the
closed position of the slider, with the openings being sized
and  shaped 1o allow the slider w0 protrude through the
openings on buth sides of the beadern The header 38 may ke
a panel or sicip formed from the same material as that
comprising the walls of the packape or from the same
malerial as that comprising the zpper or Tom an eotirely
separate material. More specifically, the header may com-
prise a pancl of thermoplastic material that 18 heat sealed or
ultrasonically welded o etber the zipper flanges or the
packape walls. Alternatively, the header may be formed as
an extension of the zpper Hanges or the package walls,

I zippered Dags with sliders, as the slider moves across
the wipper, the zipper is openald or closed. As shersen in FIGL
I, the slider 1s shidable along the zipper in a closing direction
=7, causing the Zipper halves to become engaped, or in an
npening direction ~07, causing (the spper halves o become
disengaged,
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The slider For opening or closing the reelosable wipper is
penerally shaped sothat the slider straddles the zipper
profiles. The slider may be made in muliiple parts and
welded together or the parts may be constructed 1o be
snapped  weether, The slider may also be of one-pieee
comstruction. The slider can be made using any desired
muthocd, such as mjecting mokling. The shder can be molkled
from any suitable plastic, such as oyvlon, polvpropylene,
pulvsivrene, acelal, polvketone, polybutvlene werephthalate,
high-deasity polvethylene, polyvearbonate, or ABS

The hag shown in FICG. 1T further comprises end stops 34
and 36 for preventing the slider foom shdiog off the end of
the zipper when the slider reachies the elosed or fully opencd
position, Such end stops perform dual functions, serving as
siops 10 prevent the slider from pomp off the end of the
zipper ancd also holding the two zipper profiles together 1o
prevent the bag Trom opening o response o stresses applsd
tor the prodiles through normal use of the bag. 1o accordance
with one embodiment of the invention, the end stops com-
prise stomped arcas on the zipper profiles themselves. The
stomped end stops comprise sections of the profiles that
have been Fused together and Hattened proximate to the open
and closed slider positions. During delormation, thermo-
plastic dpper material Hows upward such that the cod stops
are rased in hewght above the peak of the undeformed zipper
an which the slider rides. Stomping 8 carned out using
ultrasonic weldiog equipment of the type diselosed herein,
Asseen o FIG. 1, cach end stop 34, 36 hus o plurality (e,
twor or more) ol spaced indentations 64 that are Tormed
during, ultrasenic welding for reasons 1o be described in
detail Pelow.

Welding, and scaling of thermoplastic material by ultra-
sonic vibrations is an established process and has been used
Toor forming slider end stops on the eods of a slider-operated
zipper inoa reclosable packape. FIG. 2 shows a typical
ultrasonie welding apparatus 0 which a workpiece M) is fud
through an ulirasonic weld station comprising, an anvil 42
and an oppositely disposcd resonant horn 44, The frontal
surface 46 of the horn 44 ancd the anvil 42 are urped toward
mutial engagement by force means, not shown, Tor causing
the horn o be in foreed contact with the workpicee Hor
coupling the ultrasonic vibrations into the material, thereby
citeeting vltrasonic welding. The horn 44 s energlecd {rom
a power supply 48 that provides elecirical high-frequency
power at a predetermined ultrasonie freguency via a cable 50
e an electroacoustic transducer 32, which, o turn, provides
mechanical vibrations at that requency to a booster or
coupling horn 34 for coupling these vibrations (o the horn
44, The horns 44 and 54 and the ransducer 32 are dimen-
swted o be mechaneally resonant longitudinally at the
predetermined Trequency. 'This combination of components
forming an ulirasonic welding apparatus Is well known o
those skilled in the art.

The present invention s directed 10 pact 1o an apparalus
for wltrasonic wekling, Its application in o methed for
ultrasonically stomping slider end stops o a Hexible zipper
of 4 reclosable package will be disclosed herein, However,
the apparatus disclosed herein is not Imited in its applica-
tinn 1o a particular type of workplece.

The horo and anvil of the ultrasonic welding apparatus
disclosed herein are specifically designed so that the ulira-
samic stumping operation accomplishes at keast some of the
Tollenwing goals: create a vertical hump on the zipper to stop
the slicdder; preserve the base of the sipper profile o resist
pull-nfl of the slider; penetrate the heat into the mass of the
spper profile o the end stop arcas and melt the hooks of the
spper profiles o cach other and into the base; prevent the

i
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slpper from opening or shifting during stomping; direet the
flowe ol the moelten plastic upward toward the hump-stop at
the ends of the sinomp; contrel the heat of the plastic ©
prevent hot spats thal cause holes in the bag and prevent the
Hange attachment from burning, away from the base of the
zipper; and suklingflocating the zipper i the stomper.
Varwms designs in horos and anvils were tried with matched
conlours, ase guide grooves, holding and coergy-directing
leeth, a *dam’™ to control the material How, heated anvil, cle
all to help shape the end stomyp, Special guides and cover
plate desipns were developad 1o pude the peofile at the
ultrasonic stomp and 1o cirect cooling toward the ends of the
stormp. The horn and anvil were designed 0 provide end
stormps with Improved appearance and high end pull-tf
frces.

Referring to PICE 3, the ultrasonic welling apparatus
comprises a horn 56 and an anvil 58, which are brought
wpether with the Hexible sdpper of a reclosable packape
therehelween. As will be explained in more detail below, the
anvil 38 comprises a s1o1 60 in which a portion of one zipper
half, e, wipper hall 24 having o male profile, is inserted,
while the horm comprises a plurality of teeth 62, which
penetrale ot the mass of thermoplastic material forming,
the zipper hall 26 haviog a female profile, Although placing
the zipper halfl with the female next to the horn s preferred,
this is not manadacry. During the ultrasenic stomping
procedure, the horn 56 is displaced downward and woward
the stationary anvil 58, FIG. 3 shows the horn 86 iooa
position whereat the weth 62 bave just come oo contact
with the zipper hall 26, The hoen is activated 1o couple
ultrasonic waves o the zipper material while applyving,
pressure. As aresult, portions of the 2ipper halves 24 and 26
will be deformed and Nattened, with indentations (64 in I1G.
1y being foemued o the attened thermoplastic material by
the teeth 62, The poction of the zipper halves that s Qattencd
1s determined by the extent of the flattening surface 65 of the
horn 56, As scen in FIG, 3, the horn bas a recess @6 where
no Hattening oecurs, 1.e., the base portions or rails of the
zipper halves 24 and 26 are ledt undiisturbed. Preferably, the
houndary 72 of the recess 66 Is generally aligned with the
left-hand (as scen o F1G, 3) wall of the slot 60 1o the anvil
58 'Ihe horn 36 turther comprises a beveled surface 74
having a juncture with wall 72 and a juncture with the
flattening surface 65.

An additnal steuetural feature seen in FIG. 3is 3 rail 68
that projects downward of the Hattening surface 65, As will
be explained in more detail below, the rail 68 serves as o dam
tor blocking and deflecting the How ol thermoplastic mate-
rial across the Nattening surface during the ultrasonic stomp-

g operation. The confronting wall 68 of the dam s
represented by a dashied line in FIG. 3 because 11 1s hidden
behind a side rail 70 from the vantage shown o 110G, 3.
The horn in accordance with one embodiment of the
invention will now be described in more detat]l with reler-
coee 1o FIGS. 4 6. This hoeo design has a cectangular shape
with a minimum size footprint in order 1o maximia the
tocus of the ultrasonic wave coergy at high bag lne speeds
and 1o avold leaker bags by direeling the vibrational coergy
into the mass of the zipper and away {rom the flangpe
attachment location. As seen o PTG 4, the Face of the hom
that contronts the anvil has a gencrally “Isshaped planar
Hattening surface 65 with a wide stem 76 and a pair of arms
78 and 78 When the boro is omstalled o the ultrasonic
welding apparatus, the lattening surface 65 Is substantally
perpendicular o the dicection of horn displacement andd
vcnerally parallel to the opposing face of the anvil, as
previously shown in FIG. 3 The stem 76 1s Hanked on both

Uz
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sides by respective recesses 86 and 668 The horn 56 com-
prises a pair of beveled surfaces 74 and 747 Bevel 74 has a
uncture with wall 72 of recess 66 and a juncture with the
Nattening surface 63; similarly bevel 74 has o juncture with
wull 72' of recess 66 and a juncture with the Hattening
surface 65, The bevel 74 and 74 save more rail on the female
zipper profile.

Ihe geomelry of the fatlened arca causes the zipper
material to be heated by the ultrasonic eoerpgy while the
recessedd areas munimize the clamping and prevents the
material from heating. This causes the zipper material 1o
Now upward in a desired pattern above the wp ol the zipper
Loy assist inacting as a stop for the slider. The geometry also
causes flatteamy and localized clamping o cause part of the
bottom of the zipper at the base 1o stomp or crish ogether
at the eenter of the stomp while the recessed arca ol the
tooling prevents the thickoess of the base {rom being
reduced. The preservation of this exstong material thickoess
al the hase ol the zipper profile, pachicularly at the outer
edges of the length af the stomp, 1s required or keeping the
slider from rotating upward and ofl the spper at the park
positn.

The rectangular boro 86 has a rad 68 alooy the fop at a
special depth and location to trap the top of the zipper
material as it melts and Hows outward during stomping and
acts as o dam when the female profile is up against the horn,
[f the female profile is down, the dam could be on the anvil.
The sicles of the dam, (e, sile ratls T and TO, assist in
abruptly shaping the melted thermoplastic slpper material
and packing it up into this arca. In the final product, this
abrupt shape acts as an improved stop for the slider 1o bump
against, which mereases the pull-oft force. The recessed
arcas acl as lraosition zones that gradually decrease the
amount of compression al this location during the ultrasonic
stomping. This keeps the profile from hecoming molien
immudiately outside the edpe of the dam, reduces steinging
of the plastic, and improves the appearance of the stomp.
Optionally, a projection 80 (indicated by dashed lines in
FIG. 4) in the shape of 4 so-called “widow™s peak™ can be
incorporated in the dam o recirect thermuoplastic material

Trom the middle of the anvil and wward the starting poot of

the end stop, thereby Improving pull-off resistance, For
example, the profile of the widow™s peak may be an inverted
traperoid with side walls inclined at 45 degree angles,

Asg best seen i FICGL 4, the horn 56 18 provided with a
multipliciy of teeth arcanped im0 a line at spaced intervals. Tn
this embodiment, two types ol teeth are shown. A first
plurality of weth 6286 oceupics a central section of the line
of weth, while a sceond plurality of tecth 62¢ occupics
Nanking sections of the line on opposite sicdes of the central
sectinn.

Fach tonth 624 has a prismatic shape with an ioclined
surface and three side wall surfaces, cach of the three side
walls being perpendicular o the Hattening surface 65, while
the inclined surface is inclined at an angle of 30 degrees
relative to the flattenig surface. The peofile of cach 1ooth
62¢ is a right triangle, as seen in LG 6. Thus, cach tooth
62¢ bas one rectangular side wall and two triangular side
walls, the triangular side walls Being mutvally parallel and
perpenchicular 1o the rectanenlar sule wall, Tikewise the
inelined surface, which faces the dam, s rectangular, as seen
in PG, 4, 1o the cmbodiment shown in FIGS, -6, there are
two teeth 62er projecting in part from arm 78 of the Hattening
surface 65 andd in part from bevel 74 amd rwo teeth 62a
projecting in pact from arm 78" of the Hattening surface 65
and in pan from bevel 747 The beveled surface 18 inclined
al an angle of 30 degrees (see FIG) 6) relative o the
Nattening surface 65,
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Lach tooth 626 has the same width (Lo, distance between
parallel side walls) as the wicdth of 1eeth 626, but a different
length (as seen in FIG. 4) and a different geametry, as seen
i FIG. 6 {(where a tooth 826 1s shown behind a tooth 626 as
seetn from the side). Inthe embodiment shown o FTGS. 3-4,
cach tooth has the shape of a truncated prism. More
spectfically, cach tonth 626 has two inclined surfaces sepa-
rated by an end Tueet (these three surlaces can be seen in
LFIG, ) and two mutually parallel side wall surfaces, cach of
the two sile walls being, perpendicular o the flattening
surface 65, while one inclined surface 15 melined at an angle
ol 30 degrees relative o the Hatening surface and the other
inelined surface Is inclined at an angle of 60 degrees relative
1o the Hatteniog surface. The former nelined surface Taces
towarcd the dam, while the Iatter inclined surface faces away
from the dam. The profile of cach 1ooh 626 i a trapesoud,
as seen in FTG. 6. Thus, cach tooth 626 has two trapesoidal
side walls that are mutvally parallel and perpendicular to the
flattening sucface 65, The end facet of cach noth 626 s
preterably parallel 1o the Hattening surface. o the embodi-
ment shown in FIGS 4 6, there are five teeth 6285 projecting
trom stem 76 of the Hattening surface 65,

Ihe tecth 626 act as vertical cnergy direetors o penelrate
the heat tnto the ceater of the zipper dicectly o the fulerum
arca of the profiles. The greatest amount of welled zipper
material will be produced in the locations penctrated by
leeth 625, so the teeth need to be properly positioned vis-
a-vis the sipper. Also, due o the hiph evele rate of the
stamping reguicement, s important fo get the heat inte the
center ol the zipper material mass as soon as possible, The
different angles of inclipation of the inclined surfaces
crables cach woth 626 to act as o material How director o
maximize the flow ol 1the moelten zipper material 1oward 1the
dam and minimize the flow toward the zipper flanee. Also
the peaked teeth 62a help keep the zdpper alisned during the
stomping operation as the teeth 626 heat and penetrate the
otsule of the profile. The teeth keep the zipper from mcking
npen and diseagapiog dunng the stomping. Allernating teeth
car he postioned oo both the horn and anvil, but tests
showed that teeth on the horn are preferred bocause the
Zlpper was more stable and kept better alignment s the horn
amil anvi] camue together.

The edpes 72 and 72 of the hocn penetrate the zipper
during stomping at a position above the zipper base, which
preserves the lower part of the base and maiotains the cross
section width at the edge of the bases. This provides tor
keeping the engagement of the slider hnoks around the base,
which s impuortant to keep the slicler from being pulled off
the cod stop.

The large stem 76 of fattening surface 63 ol the horn
serves o Hatten the bases of the zipper and weld the profiles
topether at the center of the stomp. The T-shaped attening
surface allows for crushing of the bases Tor a specificd width
only at the center in onder 1w prevent open end channel
leakers, while maintaining the ioteprity of the bases at the
end of the stomp, The T-shaped horn (o 'sshaped anvil, if
desirecd) recduces the thickness ol the vipper to an acceptable
thickness al the cross seal and cut-off location of the hag
such that additional stomping will be minimal or oot
required, especlally on vertival consumer packaged goods
applications where space is limiled.

The anvil in aceoclance wih one embodiment of the
invention will be deseribed with reference to FIGR. 7 120 As
seen in FLGL 7, the anvil 58 has a rectangular shape with a
recess or slot (generally indicated by arrow 82) of varving
croms-seetinnal profile extending in a lopgitudinal direction

across the surface of the anvil. The recess or slot 82 across
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the tooling preserves the base of the zipper profiles across
the entire length of the ultrasonie stomp. This slot or recess
alse removes the clamping, foree along the bottom of the
length of the base where the Hange allaches o the zipper
profile. The slot or recess 82 o the anvil (whether Full or
partial i length) acts as a guide to prevent the zipper from
sliding or shodting out from wnder the hoen durnyg, welding
due o the side Torees caused by the angle of the wedge-
shaped zipper scen io FIG. 3, The slot o the anvil (whether
full. or partial i length) also relieves the elamping foree at
the base of the wedge shape and helps prevent the zipper
from opening during crushing. 1F the zipper rocks open
during stomping, it can become misaligned and the slider
will not stay activated properly at the park position, beeom-
Iy deactivated. For this reason, the preferred way o stomp
the: profile s with the male profile down against the anvil.

Another way 1o prevent the wedee-shaped wipper from
rockingspivoling open during the stomping procedure s 1o
heat one of the legs of the profile, cither dircetly or through
the anvil or horn, inorder to minimize ds bemd steength. For
exarmple, a cartridge heater can be mserted 0o recess
formued in the anvil underocath the surface npposing the horn
ey assist in pre-heating the zipper o the stopped position and
adding to the heating during ultrasonic stompinog,

[o accordance with noe embeocliment of the tnvention, an
anvil cover s placed over the anvil. One embodiment of an
anvil cover 96 1s depicted in FTGR. 13 15, The anvil cover

shaped o allow the Tshaped Nattening surface of the horn
o pass through and close with the aovil. The bottom surdace
of the anvil cover, which opposes the anvil surface shown in
FLG. 7, 1s shown In FTC 13, As seen therein, the anvil cover
hias a recess urslot 102 that overlics one portion of the recess
or slot (82 In IG, 7Y formed 1o the anvil and a recess or slot
102" that overlies another portion of the recess or slot i the
anvil. The slots 102, 102" i 1he aovil cover, io combinatinn
with slot 82 1o the anvil, form a passageway {or the zipper
to slide through, The cross-seetional profile of slot 82 1o the
anvil 58 chanpes as seen in FIGS Y 120 Slot sectnns 84 (see
FIG. 93 i the anvil have a rectangular profile; slot sections
86 (scee FIG. 10) i the aovil bave a rectangular profile with
a slight bevel on one side; slot sectionns 88 (see VTG, 11) in
the anvil have a rectangular profile with a larger bevel on one
side; and the slot end sections 90 (see 110G 12) comprise
three converg g surfaces The angled slot end sections W at

the outer edees of the extended anvil and the angled slot end
scctions 106, 1086 a1 the outer edges of slots 102, 102" of the
anvil cover act as built-in zlpper guides that provide
improved guidance and keep the vipper from pivoting. The
inner edges T4, T4 where the anvil cover s cut-out act as
puides w keep the base of the profile aligned and o prevent
the Dase Irom sgueesng out toward the Hange when the
stomping process starls, They also help the weth keep the
zipper base in positien during siompiog,.

The anvil and aovil cover are fasteoed topether by spring-
loaded bolts (not shown). Proper alignment of the cover with
the anvil is cosured by a pair of dowel pins 94, ooly one of
which is shown in FLGL 8. Holes 92 (see FIGL 7Y are provided
in the aovil for recerving one poction of the dowel pins,
while holes 98 are provided In the anvil cover for receiving
another portion of the dowel pins. The distance separating
the centers of holes 92 in the anvil cquals the distance
separating the centers of holes Y8 o the anvil cover.
Alternatively, the anvil cover may neorporate a Key that
matches & keyvway formed o the anvil 1o guaraniee the
alignment of eomponcats during stomping. The cover also
containg a seat 108 (see FLG. 15 configured 1o receive a

i
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heavy-duty spring and bolt that hold the cover elosed
properly on the wapper Optionally, ereonomic levers (not
shown ) can be used to unload the springs while threading the
zippered film theough the stomping, assembly.

Optionally, the anvil cover may incorporate & manifold
andfor air blast boles that provide cooling to the Hange
attuchment location of the zipper during ultrasonic heating
stomping. This will help enol dewn the stomp after welding
i order o avoid leaker bags and also help set the shape of
the stomp at high evele rates. Alleroatively, the cut-out arca
100 of the anvil cover can be used o allow an air blast
reach the entire surface of the ange and base arca being
crushed by the T-shaped flanening surface of the horn.

Althouph the disclosed embodiment of the ultrasonic hom
has @ row of spaced teeth, the teeth oeed not be arranged in
a line. For example, the eeth can be staggered. Nor must the
teeth be shaped o leave a square of rectangular indentation.
The iclemations formed i the Hattened zipper stomp area
can he spots having other peometries, e, ciraular or
clliptical. Sinee ultrasonic coergy dircetors are needed most
where the zZipper material is thickest, the teeth are placed so
as o not form indentations near the peak ol the peak, where
the vipper has minimal widih.

FTGL 16 deprots another embocliment of an anvil cover 96°
having a recess W8 Tor recelving a spring, keyvway 110 that
fits in @ malehing key on the anvil w0 align the toling, an
angled slot 112 tor puidiog and holding the zipper, and o air
hlast passageway L4, The passageway 114 has first ancd
second openings, whereo the first opening 18 located on a
side of the anvil cover adjacent the slot 112 and the seeond
opening on the other side of the anvil Is In communication
with @ source of pressurized alr (oot shown).

In accordance with one method of manufacture, packape
film s paid off & mll Downastream a pull roller is provided
for driving the {ilm through the machine. A folder plow
positioned downstream of the 1ilm roll Tolds the package
film about a bottom crease (22 1o FLG. 1) o Torm opposing
packape walls. Zipper tape s paikl off a spool and fal
hetween the advancing package walls, The zipper tape s
passed around a puide roller and {ed inthe machine direction
at a4 predetermined height from the bottom fold in the
package film. Al « first scaling station, the spper tape 1s
sealed 10 the package walls by a pair of hoozontal sealing
hars. After this sealing, operation, the packaging film s
advanced one package Increment. The wipper tape s then
stornped al a stomping station comprising the horo and anvil
diselosed herein, thereby forming slider cod stops, Alter
stomping, the packagiog {ilm 18 apain advanced one packape
merement. Then at a second sealing station, the Tolded film
and zipper tape are cross-sealed by a pair of venical scaling
bars 10 form diserete packages. Then at a cutting station, the
mneliviclual packages are cut from one another. The separated
packages are then ready o be filled. Alternatively, the
packapes can be filled before cutting.

In accordance with one embodiment, the method For
torming, slider end stops on the zipper comprises the tol-
lowing steps: jeining interlocked zlpper parts o opposing
walls of film material, ultrasonically deforming the zipper
parts 1o form a flattened T-shaped arca having a stem
oricnted generally ransverse w the machine direelion; cross
scaling the opposing webs of film along a strip-shaped arca
vencrally onented inthe transverse direction; and cutting the

cross-seiled strip of the opposing webs along a line pener-
ally oriented in the transverse dicection, the cant penerally
bisceting the Hattened T=shaped arca. Thus, during cach
stormping operation, eod stops at adjacent edges of sucees-
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sive packapes are formed. The stripshaped arca of cross
sealing overlaps the flattened T-shaped arca. The deforming
slep comprises the steps of Hattening the zipper material at
the ends of the zipper parts and Forming a series of spaced
indentations o the Hattened T-shaped arca. Optionally, the
muthod further eomprises the step of pre-heating at least one
of the zipper parts prior o ultrasonwally delorming the
zipper parts, Optionally, the method may further comprise
the step of direeting conling Huid toward a Hange of at least
one of the zipper pacts duriog the ultrasonic deformation.

In aceordance with another embociment, a module 1§
altached two the side of a FormaAillscal (FISY machine, The
module applivs 4 slider o the Zpper and stomyps the zipper,
usiag a horo and anvil of the type disclosed berein. These
steps can be performed concurrently or o alternating
scquence, Lhen the prepared cipperslider assembly s fed
ime the FIS machine. Depending on he type of FLS
maching, the zipperislider assembly s led either longitudi-
nal {in the machie dicection) or transverse (in the cross
direction) to the dircetion of {ilm web advancement using a
registeredipuided method, Then the Hanges of the wipper
halves are welded to the webs after the slider insertion and
zipper stompiy procedures. The completed web 18 then
cross-sedled and cut-off in conventional fashion to Form a
separate package.

While the invertion has been described with relerence 1o
variows embodiments, o will be understond by those skilled
in the art that varous changes may be made and equivalents
may he substituted for elements thereol without departing
from the seope of the invention. Lo addition, many modifi-
cations may be made to adapt a particular situation to the
teachiings of the mventing without depanting friom the essen-
tial scope thereol. Theretore it is intended that the nvention
rort be Limteel tor the particular embodiment disclosed as the
hest mode comemplated for carrving out this invention, but
that the iovention will include all embodiments alling
within the scope of the appended claims,

As used o the claims, the term package™ means a
container, hag, pouch or other receptacle for objects, mate-
rial or stuff. A contamer, bag, pouch or other receptacle s
decmed to be a package even i not vet packed with objeets,
material or stull, As wsed in the elaims, the verb “joined”
mueans Jused, booded, sealed, adhered, cte, whether by
application ol heat and/or pressure, application of ulirasonic
crnerpy, application of a laver of adhesive material or bond-
ing agenl, interposition of an adbesive or bonding strip,
co-extrsion {(e.p., of zipper and bag), ele.

What 15 claimed s

L. An ulirasonic welding assembly comprising @ horn and
an anvil, wherein said horn comprises a generally T-shaped
Nattening surface and a ratll projecting forward of sacl
Nattening surface, said rail being shaped 10 serve as a dam
Toor 1wy thermoplastic material.

2. The assembly as recited 1o elaim 1, wherein said horn
further comprises a plurality of vertical coergy directors
desipned o diceet ultrasonic enerpy o a mass of thermo-

plastic material and deflect owing theemaplastic material of

sald mass toward said dam.

3. The assembily as recited o claim 1, wherein said rail
further comprises o truncated projection shaped 1o dellect
material How away from a center of said rall

4. An ultrasonic welding assembly comprising a boen ancd
an anvil, wherein said horno comprises a generally T-shaped
Hattening surface and a plurality of projections projecting

out of sawd fatening surface, cach of sawd plucality of

projections comprising first and scecond sucfaces that are
netther parallel nor perpendicular 1o said Hattening, surface,
said first and sccond surtaces being inclined at ditferent
angles.
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5 The assembly as recited in elaim 4, wherein cach of said
plurality of projections comprises a third surface having a
first quoction with said first surface and a second junction
with sawl seonnmd surface, wherein said thicd surface 1s
generally parallel 1o said flattening surtace,

6. An ultrasonic welding assembly comprising a horn and
an anvil, wherein sawd horn comprises a penerally T-shaped
flattening surlace, first and second e located oo
opposite sides of & stem of said "shaped Hattening surface,
and first and seeond Dbevels, said first bevel being located
between satd st recess and a st arm o said T-shaped
flattening surface and sacl second bevel being located
of sail

hetween sald sceoned recess and a0 sceenndd
T=shaped Hatlening surlace,

7. Au ultrasonic welding assembly comprising ¢ horm and
an anvil, said boro comprising a penerally T-shaped flatten-
ing surface, and further comprising an anvil cover overlying
npposing poctions of sail anvi] and comprising a T-shaped
cutot, wherein said T=shaped Hattening surface of said horn
fits in said T-shaped cotout of said anvil cover,

& The assembly as recited o claim 7, further enmprising
steucture Tor alipmng sawd anvil cover with sawd anvil.

9. The assemnbly as recited Inoclaim 8, wherein said
aligning structure comprises a dowel pin, a first hole in said
anvil For recelving 4 first portion of said dowel pin, and a
seeondd hole i sawl anvil cover lor recelving a seeoml
portion of said dowel pin.

LO. The assernbly as recited inclaim 7, wherein suid anvil
comprises 4 slot and sald anvil cover comprises first and
second slots, sawd fiest sl of said anvil cover overlying a
first portion of sawd slot ol saul anvil and saikl secomd slot of
sald anvil cover overlying a seeond portion of sawd slot of
sald anvil,

L1, The assembly as reeited 1o elaim 10, whereln cach of
sald first theough third slots has a respective end portion
formedd by converping surfaces.

12, The assembly as recied o claim 10, wheren cach of
suld first through third slots has a respective mid-portion
tormed inpart by a beveled surlace,

13, The assembly as cecited in claim 7, wherein said anvil
cover comprises @ passapeway having first and sccond
openings, wherein said first opening Is located on a side of
said anvil cover that Taces said Hattening surlface of said bhorn
and said seeond opening s in communication with 4 souree
ol pressuciad air

14, An ultrasonie welding assembly comprising a hom
aned an anvil, wherein sald born comprises a attening
surlace and a first plurality of projections projecting out of
sald flattening surface, cach of sawd first pluralioy of projec-
fions comprising first and second sucfaces that are neither
parallel nor pecpendicular 1o sad Hlattening surface, said first
and seeond surfaces being inclined at different angles.

1S, The asscmbily as recited in claim 14, wherein cach of
sald first plurality of projections comprises a third surface
having a fiest junction with saild first surface and a seconld
Junetion with said seeond surface, wherein said third surface
i generally parallel 1w said Haticning surface,

L6, The assembly as reeited o elaim 14, wherein said horn
further comprises a rail projecting forward of sawl attening
surface, sawd rall being shaped 1o serve as a dam for Hewing
thermoplastic material, said 1irst surface Qacing wward said
rail and said sceond surface Tacing away From said rail, said
first surface having an angle of melination, relative to said

arm

flattening surface, that is less than an angle of inclination of
sald seennd surface.
17. The assembly as recited n claim 14, further compris-

g a second plurality of projections projecting, at least in
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part, out of suid Hatiening surlace, cach of said sccond
plurality of projections comprisiog, a first surface that s
netther parallel nor perpendicular 1o said Hattening, surface,
and a seenmd surface that s geoerally pecpendicular to sacl
Nattening surface.

18, "The assembly as recited o claim 17, wherein said
projections of sakl first plurality cach have a trapezoidal
profile and sawl projections of sacl second plurality cach
have a trinngular profile.

19, "The assembly as recited o claim 17, wherein said
projections of said fisst plurality are Hanked by said projee-
tinns of sald seennd pluraliny.

200 An ultrasenic welling assembly comprising a horn
having a Hattening surlace of predetermined shape, an anvil
and an anvil cover overlying opposing portions of said anvil,
whereln saul anvil enver comprises a cutont amd sawl at-
tening, surface of saul horn 118 in sawd cutouwt.

21. The assembly as cecited in claim 20, further compris-
ing structure for alioning said anvil cover with said anvil,

22, 'lhe assembly as recited o elaim 21, wherein said
aligning stucture comprises a dowel pin, a first hole o sacl

14

anvil For recelving o first portion of said dowel pin, and a
second hole inosaid anvil cover lor recciving a seeond
poction of said dowel pin.

23 The assembly as recited o claim 20, wherein sail
anvil comprises a slot and saul anvil cover comprises first
and second slats, said first slot of said anvil cover overlving
a st portion ol said slot of sald anvil and said sceond slot
of said anvil cover overlying a seeond portion of said slot of
sald anvil,

24, The assembly as reciled 0 claim 200 further compris-
g a heater installed mside said amvil.

25. The assembly as recited 0 claim 24, wherein said
anvil comprises a passaceway haviog ficst and second
openings, wherein said first opening Is located on a side of
suld anvil that Taces sald Hattemng surface of said horn and
sald seeond opening s in communication with a source of
pressurtized air



