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(57) ABSTRACT 

Flexible containers that are hermetically resealable are dis 
closed herein. Each resealable container comprises a recep 
tacle and a pair of plastic Zipper strips. The Zipper strips are 
?attened at the ends Within the side seal regions and are 
joined to each other, Without substantial deformation of the 
closure pro?les, in respective transition areas substantially 
contiguous With the side seals. These transition areas of 
Zipper strip joinder assist in providing a leakproof transition 

(21) Appl, NQ; 11/257,849 from the openable section of the Zipper to the side seals, 
Where the closure pro?les are fused and ?attened (i.e., 

(22) Filed: Oct. 25, 2005 crushed). 
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RECLOSABLE PACKAGES FOR VACUUM, 
PRESSURE AND/OR LIQUID CONTAINMENT 

RELATED PATENT APPLICATION 

[0001] This application is a continuation-in-part of and 
claims priority from US. patent application Ser. No. 10/896, 
769 ?led on Jul. 21, 2004 and entitled “Leakproof Zipper 
End Crush for Reclosable Bag and Related Method of 
Manufacture”. 

BACKGROUND OF THE INVENTION 

[0002] This invention generally relates to ?exible contain 
ers, such as pouches, bags or other packages, having a 
reclosable plastic Zipper. In particular, the invention relates 
to reclosable bags, pouches or other packages for containing 
vacuum, pressure or liquid. 

[0003] To ensure herrneticity or airtightness, packagers 
have typically sealed their ?exible containers to an extent 
that they are not reclosable after the seal is broken. Many 
?exible containers that Were reclosable typically did not 
retain the desired vacuum, pressure or liquid containment 
feature that existed prior to the container being opened for 
the ?rst time. 

[0004] In many different applications, it is desirable to 
provide a reclosable container that, under normal or 
expected conditions of usage, Will not leak ?uid When the 
Zipper is closed. Such a container should maintain a leak 
proof condition even When there is a large differential in 
pressure betWeen the interior and exterior of the container. 
As used herein, the term “leakproof’ does not mean free of 
leaks under all temperature/pressure conditions, but rather 
free of leaks over a range of temperatures and pressures 
expected to occur during normal usage of the reclosable 
container. 

[0005] In the case of knoWn collapsible, evacuable, Zip 
pered storage bags, the Zipper is opened; an article is placed 
inside the bag; the Zipper is closed, and then the bag is 
evacuated using a ?xture that penetrates a bag Wall. With the 
bag thus evacuated, a compressible article contained therein 
may be signi?cantly compressed so that it is easier to 
transport and requires substantially less storage space. It is 
highly desirable that ambient air not leak into the evacuated 
interior space of the bag. Such leakage Would cause a loss 
of vacuum. Also it is highly desirable that the Zipper not 
open unintentionally due to mechanical forces that occur 
during bag manipulation. 
[0006] Collapsible, evacuable storage bags are bene?cial 
for reasons in addition to those associated With compression 
of the stored article. For example, removal of the air from 
the storage bag inhibits the groWth of destructive organisms, 
such as moths, silver?sh, and bacteria, Which require oxygen 
to survive and propagate. Moreover, such bags, if properly 
sealed, are impervious to moisture, as a consequence of 
Which the groWth of mildeW is inhibited. 

[0007] Not only large, compressible items such as clothing 
may be stored in a collapsible, evacuable and reclosable 
storage bag. For example, it may be desirable to store bulk 
items made of small particles, such as poWders or granulated 
resins, in an evacuated reclosable bag. The stored material 
may be of a type that, When exposed to air during storage, 
is rendered unsuitable for its intended purpose. If the reclos 
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able bag Were made leakproof, then the bulk contents inside 
the bag Would not be exposed to air. 

[0008] In accordance With another application, a reclos 
able storage bag may be ?lled at ambient atmosphere instead 
of being evacuated. If such a bag Were placed under 
extremely loW pressure, e.g., While being air-lifted via a 
cargo plane having a depressuriZed cargo bay, then a large 
differential in pressure Would exist betWeen the interior and 
exterior of the bag. In this situation, the internal pressure 
may be about 15 psi, While the external pressure is negli 
gible. It is desirable that the bag not develop a leak and that 
the Zipper not pop open under such conditions. 

[0009] Another use for evacuable reclosable packages is in 
the ?eld of food product packaging. After a package of food 
has been opened and a portion of the food product removed, 
the remaining food product can be stored by closing the 
reclosable feature and then evacuating the interior space of 
the package via a ?xture that penetrates a package Wall. It is 
highly desirable that such packages, containing perishable 
food product in a vacuum, be leakproof, i.e., hermetic. By 
preventing exposure to air, the life span of the perishable 
food product can be extended. 

[0010] In other situations, it is desirable to provide a 
reclosable package capable of holding liquid Without leaking 
during normal usage When the Zipper is reclosed. Preferably 
such a package Would be able to Withstand a predetermined 
pressure differential (interior/exterior) Without liquid leak 
ing out of the package. 

[0011] In a typical construction, a reclosable pouch, bag or 
other package has a plastic Zipper comprising tWo extruded 
Zipper strips, the ends of the Zipper strips extending into the 
side seals of a ?exible receptacle. Frequently, each Zipper 
strip comprises a closure pro?le and a ?ange or ?n portion 
(hereinafter “?ange”). The Zipper strips are joined to the Web 
of Web material by heat sealing the Web to the Zipper ?anges. 
In order to facilitate the formation of a tight side seal, 
typically the ends of the Zipper strips are crushed. During the 
crushing operation, heat and pressure are applied in su?i 
cient amounts (e.g., by means of mutually opposing heated 
sealing bars) that the ends of the Zipper strips soften or melt 
and then deform. The ?attened ends of the Zipper strips then 
fuse during cooling. This thermal crushing operation is 
typically done at a separate thermal crush station or as part 
of the formation of a side seal of the receptacle at a cross 
sealing station. This “thermal crushing” of the plastic Zipper 
creates a transition betWeen “as is” (i.e., not crushed) Zipper 
and crushed Zipper that is susceptible to the presence of 
leaks. 

[0012] There is a continuing need for improvements in the 
construction of reclosable containers having a hermetic 
interior volume When the Zipper is reclosed. In particular, 
there is a need for an improved reclosable container Wherein 
leakage is eliminated in those areas of the Zipper near the 
container side seals. 

BRIEF DESCRIPTION OF THE INVENTION 

[0013] Flexible containers that are hermetically resealable 
are disclosed herein. Each resealable container comprises a 
receptacle and a pair of plastic Zipper strips. The Zipper 
strips are ?attened at the ends Within the side seal regions 
and are joined to each other, Without substantial deformation 
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of the closure pro?les, in respective transition areas sub 
stantially contiguous With the side seals. These transition 
areas of Zipper strip joinder assist in providing a leakproof 
transition from the openable section of the Zipper to the side 
seals, Where the closure pro?les are fused and ?attened (i.e., 
crushed). 
[0014] One aspect of the invention is a reclosable package 
comprising: a Zipper comprising ?rst and second Zipper 
strips that have respective portions fused together in ?rst and 
second Zipper end seals, the ?rst Zipper strip comprising a 
length of a ?rst closure pro?le having at least tWo projecting 
elements and ?rst and second ?anges extending in opposite 
directions and connected to the ?rst closure pro?le, respec 
tive portions of the ?rst and second ?anges being ?attened 
Within the boundaries of the ?rst and second Zipper end 
seals, and the second Zipper strip comprising a length of a 
second closure pro?le having at least one projecting element 
that ?ts betWeen the at least tWo projecting elements of the 
?rst closure pro?le and a third ?ange connected to the 
second closure pro?le, respective portions of the third ?ange 
being ?attened Within the boundaries of the ?rst and second 
Zipper end seals, the ?rst and second Zipper end seals 
respectively comprising ?rst and second substantially ?at 
portions and ?rst and second transition areas respectively 
connected to the ?rst and second substantially ?at portions 
on ?rst, second and third sides and to both of the ?rst and 
second closure pro?les on a fourth side, Wherein along the 
?rst and third sides of each of the ?rst and second transition 
areas, each of the tWo projecting elements of the ?rst and 
second closure pro?les that are furthest apart from each 
other is fused to some portion of the one of the ?rst and 
second Zipper strips of Which the respective one of the 
furthest-apart projecting elements does not form a part; and 
Wherein along a second side of and Within each of the ?rst 
and second transition areas, the ?rst and second closure 
pro?les are deformed and fused together but not ?attened, 
the respective ends of the fused material along the second 
side being integrally connected to the fused material of the 
?rst and third sides, respectively; and a receptacle compris 
ing ?rst and second panels that are joined to the ?rst and 
second Zipper end seals, joined to each other in ?rst and 
second Zones of panel joinder that extend along respective 
portions of ?rst and second sides of the receptacle not 
overlapping the ?rst and second Zipper end seals, respec 
tively, of the receptacle, and connected to each other by a 
fold or a third Zone of panel joinder extending along a 
bottom of the receptacle, Wherein the ?rst through third 
?anges are joined to the receptacle along their length, and 
the second Zipper strip is not joined to the receptacle along 
the length of any fourth ?ange. 

[0015] Another aspect of the invention is a reclosable 
package comprising: a Zipper comprising ?rst and second 
Zipper strips that have respective portions fused together in 
?rst and second Zipper end seals, the ?rst Zipper strip 
comprising a length of a ?rst closure pro?le and ?rst and 
second ?anges extending in opposite directions and con 
nected to the ?rst closure pro?le, respective portions of the 
?rst and second ?anges being ?attened Within the bound 
aries of the ?rst and second Zipper end seals, and the second 
Zipper strip comprising a length of a second closure pro?le 
interlockable With the ?rst closure pro?le and a third ?ange 
connected to the second closure pro?le, respective portions 
of the third ?ange being ?attened Within the boundaries of 
the ?rst and second Zipper end seals, the ?rst and second 
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Zipper end seals respectively comprising ?rst and second 
transition areas disposed and connected to opposite ends of 
the ?rst and second closure pro?les, and ?rst and second 
substantially ?at portions that respectively border the ?rst 
and second transition areas on three sides thereof, the ?rst 
transition area comprising ?rst sections of the ?rst and 
second closure pro?les that have been deformed and at least 
partially fused together but not ?attened, and the second 
transition area comprising second sections of the ?rst and 
second closure pro?les that have been deformed and at least 
partially fused together but not ?attened, Wherein the third 
?ange is longer than the ?rst ?ange in an elevational 
direction and extends beyond the ?rst and second Zipper end 
seals; and a receptacle comprising ?rst and second panels 
that are joined to the ?rst and second Zipper end seals, joined 
to each other in ?rst and second Zones of panel joinder that 
extend along respective portions of ?rst and second sides of 
the receptacle not overlapping the ?rst and second Zipper 
end seals, respectively, of the receptacle, and connected to 
each other by a fold or a third Zone of panel joinder 
extending along a bottom of the receptacle, Wherein the ?rst 
through third ?anges are joined to the ?rst panel across the 
full Width of the ?rst panel, and respective central major 
portions of the ?rst through third ?anges are not joined to the 
second panel. 

[0016] A further aspect of the invention is a reclosable 
package comprising: a Zipper comprising ?rst and second 
Zipper strips that have respective portions fused together in 
?rst and second Zipper end seals, the ?rst Zipper strip 
comprising a length of a ?rst closure pro?le and ?rst and 
second ?anges extending in opposite directions and con 
nected to the ?rst closure pro?le, respective portions of the 
?rst and second ?anges being ?attened Within the bound 
aries of the ?rst and second Zipper end seals, and the second 
Zipper strip comprising a length of a second closure pro?le 
interlockable With the ?rst closure pro?le and a third ?ange 
connected to the second closure pro?le, respective portions 
of the third ?ange being ?attened Within the boundaries of 
the ?rst and second Zipper end seals, the ?rst and second 
Zipper end seals respectively comprising ?rst and second 
transition areas disposed and connected to opposite ends of 
the ?rst and second closure pro?les, and ?rst and second 
substantially ?at portions that respectively border the ?rst 
and second transition areas on three sides thereof, the ?rst 
transition area comprising ?rst sections of the ?rst and 
second closure pro?les that have been deformed and at least 
partially fused together but not ?attened, and the second 
transition area comprising second sections of the ?rst and 
second closure pro?les that have been deformed and at least 
partially fused together but not ?attened, Wherein third and 
fourth sections of the ?rst and second closure pro?les that 
are respectively adjacent the ?rst and second sections form 
channels therebetWeen, the channels Within the third section 
being either sealed at one end thereof by the ?rst transition 
area or communicating With channels formed by the ?rst 
section that are sealed except Where they communicate With 
the channels formed in the third section, and the channels 
Within the fourth section being either sealed at one end 
thereof by the second transition area or communicating With 
channels formed by the second section that are sealed except 
Where they communicate With the channels formed in the 
fourth section; and a receptacle comprising ?rst and second 
panels that are joined to the ?rst and second Zipper end seals, 
joined to each other in ?rst and second Zones of panel 
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joinder that extend along respective portions of ?rst and 
second sides of the receptacle not overlapping the ?rst and 
second Zipper end seals, respectively, of the receptacle, and 
connected to each other by a fold or a third Zone of panel 
joinder extending along a bottom of the receptacle, Wherein 
the ?rst through third ?anges are joined to the receptacle 
along their length. 

[0017] Other aspects of the invention are disclosed and 
claimed beloW. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a draWing shoWing an isometric vieW of 
one conventional type of collapsible, evacuable storage bag. 

[0019] FIG. 2 is a draWing shoWing a portion of a con 
ventional reclosable storage bag having thermal side seals. 

[0020] FIG. 3 is a draWing shoWing a stage in the manu 
facture of the reclosable storage bag depicted in FIG. 2. 

[0021] FIGS. 4 and 5 are draWings shoWing respective 
stages in accordance With one method for making leakproof 
Zipper end seals in a collapsible, evacuable, reclosable 
storage bag of the type shoWn in FIG. 1. 

[0022] FIG. 6 is a draWing shoWing a schematic repre 
sentation of the cross section of a reclosable bag for vacuum, 
pressure or liquid containment in accordance With one 
embodiment of the present invention. 

[0023] FIG. 7 is a drawing showing a cross-sectional vieW 
of a Zipper that is suitable for use as a containment Zipper in 
bags of the type schematically depicted in FIG. 6. 

[0024] FIG. 8 is a draWing shoWing in detail the closure 
pro?les of the Zipper depicted in FIG. 7. 

[0025] FIG. 9 is a draWing shoWing a side vieW of a 
machine station for joining a pair of Zipper strips of the type 
seen in FIG. 7 to a Web of Web material in three places. The 
Zipper and Web material are not shoWn. 

[0026] FIG. 10 is a draWing shoWing an isometric vieW of 
various stations in a machine that is set up to perform 
operations in a predetermined sequence in accordance With 
one method of manufacture. 

[0027] FIG. 11 is a draWing shoWing an isometric vieW of 
a grooved bar of a type that can be employed at those 
stations depicted in FIG. 10 Whereat the closure pro?les are 
not ?attened. 

[0028] FIG. 12 is a draWing shoWing a front vieW of an 
upper comer of a reclosable bag in accordance With the 
embodiment shoWn in FIG. 6 and incorporating a Zipper of 
the type shoWn in FIG. 7. 

[0029] FIG. 13 is a draWing shoWing a cross-sectional 
vieW of the closure pro?les in a transition area of the Zipper 
incorporated in the bag depicted in FIG. 9, the section being 
taken along dashed line 10-10 seen in FIG. 9. 

[0030] FIG. 14 is a draWing shoWing a schematic repre 
sentation of the cross section of a reclosable bag for vacuum, 
pressure or liquid containment in accordance With another 
embodiment of the invention. 

[0031] FIG. 15 is a draWing shoWing a cross-sectional 
vieW of a Zipper that is suitable for use as a containment 
Zipper in bags of the type schematically depicted in FIG. 14. 
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[0032] Reference Will noW be made to the draWings in 
Which similar elements in different draWings bear the same 
reference numerals. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0033] FIG. 1 shoWs a conventional collapsible, evacu 
able storage bag 2 comprising a receptacle 4, a valve 
assembly 6, and a Zipper 8 comprising a pair of mutually 
interlockable extruded Zipper strips that are joined to each 
other at opposing ends thereof. Although not shoWn in FIG. 
1, the conventional valve assembly 6 also typically com 
prises a cap that can be snapped onto a portion of the valve 
assembly that is disposed on the exterior of the receptacle 4. 
The cap must be removed before the receptacle can be 
evacuated, and then is replaced after the receptacle has been 
evacuated. The cap is intended to seal the valve assembly to 
prevent air from entering the evacuated receptacle. 

[0034] The receptacle 4 typically comprises front and rear 
Walls or panels (typically made of thermoplastic ?lm mate 
rial) that are joined together at the bottom and tWo sides by 
conduction heat sealing to form a receptacle having an 
interior volume and a mouth in Which the Zipper 8 is 
installed. Alternatively, the receptacle 4 may be made from 
a Web of ?lm that is folded, the fold forming the bottom of 
the receptacle. One Wall of receptacle 4 has a hole (not 
shoWn in FIG. 1) in Which to install the valve assembly 6. 
The receptacle may be constructed of a blended extrusion 
layer of polyethylene sandWiched betWeen a nylon layer and 
a layer of polyethylene sheeting. HoWever, the materials 
comprising the receptacle may be altered so as to prevent 
interaction With the contents stored therein. 

[0035] During use, one or more discrete articles or a bulk 
material (not shoWn) may be placed inside the receptacle 4 
While the Zipper 8 is open, i.e., While the closure pro?les of 
the interlockable Zipper strips are disengaged from each 
other. After the article or material to be stored has been 
placed inside the receptacle, the mouth of the receptacle 4 
can be sealed by pressing the Zipper strips together to cause 
their respective closure pro?les to interlock With each other. 
Although the Zipper closure pro?les may have many differ 
ent designs, the design must be one that ensures that an 
airtight seal can be formed at the mouth of the receptacle. 

[0036] The Zipper strips can be pressed together using a 
device (not shoWn in FIG. 1) commonly referred to as a 
“slider” or “clip”, Which straddles the Zipper. The typical 
slider has a generally U-shaped pro?le, With respective legs 
disposed on opposing sides of the Zipper. The gap betWeen 
the slider legs is small enough that the Zipper can pass 
through the slider gap only if the Zipper is in a closed state. 
Thus When the slider is moved along an open Zipper, this has 
the effect of pressing the incoming sections of the Zipper 
strips together. The Zipper is opened by pulling apart the 
Zipper upper ?anges, as explained in more detail beloW. The 
slider can be made using any desired method, such as 
injection molding. The slider can be molded from any 
suitable plastic, such as nylon, polypropylene, polystyrene, 
acetal, polyketone, polybutylene terephthalate, high-density 
polyethylene, polycarbonate, or ABS. 

[0037] The Zipper 8 is designed to form a hermetic seal at 
the mouth of the receptacle 4 When the Zipper 8 closed. After 
the Zipper has been closed, the interior volume of the 
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receptacle can be evacuated by sucking air out via the 
one-Way valve assembly 6. Air can be draWn out of recep 
tacle 4 through valve assembly 6 using a conventional 
vacuum source, such as a household or industrial vacuum 

cleaner. The valve assembly 6 and the Zipper 8 maintain the 
vacuum inside receptacle 4 after the vacuum source is 
removed. 

[0038] The front and rear Wall panels of the receptacle 4 
are respectively sealed to the Zipper strip by lengthwise 
conduction heat sealing in conventional manner. Alterna 
tively, the interlockable Zipper strips can be attached to the 
Wall panels by adhesive or bonding strips or the Zipper 
pro?les can be extruded integrally With the Web material. 
The Walls of the receptacle may be formed of various types 
of gas-impermeable thermoplastic Web material. The pre 
ferred gas-impermeable thermoplastics are nylon, polyester, 
polyvinyl dichloride and ethylene vinyl alcohol. The Web 
material may be either transparent or opaque. 

[0039] In many reclosable bags, the Zipper comprises a 
pair of mutually interlockable Zipper strips, each Zipper strip 
having a respective generally constant pro?le along the 
interlockable portion of the Zipper. Each Zipper strip further 
comprises upper and loWer ?anges that extend from the 
respective closure pro?le in opposite direction. Each ?ange 
is a thin Web of the same material used to make the closure 
pro?les. The upper ?anges serve as pull ?anges that can be 
gripped and pulled apart to open the Zipper. Typically, the 
ends of the Zipper strips are joined together at the sides of the 
bag. A representative Zipper joint is shoWn in FIG. 2, Which 
depicts one corner of such a reclosable bag. The dashed lines 
denote a central portion 10 of the Zipper 8 comprising 
interlockable closure pro?les, each closure pro?le compris 
ing a respective plurality of pro?led closure elements. The 
ends of the Zipper strips are fused together in area 12 at the 
same time that the container side seals 14 are formed. If the 
bag Walls extend upWard and above the upper Zipper ?anges, 
then the side seals typically extend upWard as far as the top 
edges of such upstanding panels. The side seals are typically 
formed by applying heat and pressure in amounts su?icient 
to fuse and ?atten the closure pro?les at the ends of the 
Zipper, Which process is often called “thermal crushing”. 

[0040] Thermal crushing of the interlockable pro?led clo 
sure elements in region 10 of the Zipper 8 creates a transition 
15 betWeen uncrushed Zipper and crushed Zipper that is 
susceptible to the presence of leaks through Which ?uid (gas 
or liquid) can enter or exit an evacuated container. Such 
leakage is indicated by the dashed arroW in FIG. 2. [For the 
sake of simplicity, the transition 15 betWeen uncrushed 
Zipper and crushed Zipper has been represented as a straight 
line in FIG. 2. HoWever, a person skilled in the art Will 
recogniZe that thermoplastic material, When melted or ren 
dered molten, is unlikely to fuse in a manner that forms a 
perfectly straight line.] 

[0041] During manufacture, the cross seals are made Wide 
enough so that respective halves of the heat sealed area 14 
can be incorporated into tWo bags, as seen in FIG. 3. The 
cross-sealed area 14 is bisected by cutting along a line 16 
transverse to the Zipper 8. The area to the right of the cut line 
16 forms the trailing cross seal of the leading receptacle 4 
(assuming advancement of the chain of receptacles from left 
to right in FIG. 3), While the area to the left of the cut line 
16 forms the leading cross seal of the trailing receptacle 4'. 
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[0042] An evacuable storage bag may be constructed from 
tWo panels of ?lm joined together (e.g., by conduction heat 
sealing) along three sides of a rectangle. Alternatively, the 
bag may be constructed by folding a Web of ?lm and heat 
sealing the confronting sides of the folded Web in side seal 
regions. To maintain a vacuum inside the storage bag, the 
Zipper in a closed state must provide a hermetic seal at the 
mouth (i.e., fourth side) of the bag. Also the thermally 
crushed ends of the Zipper must be leakproof under the 
temperature/pressure conditions to be expected during nor 
mal usage. 

[0043] In Us. patent application Ser. No. l0/896,769, it 
Was proposed to eliminate air leakage into an evacuated 
storage bag at the Zipper joints by providing a transition area 
betWeen the crushed and uncrushed closure pro?les Wherein 
the closure pro?les have been fused together Without ?at 
tening. Above and beloW the transition area, the Zipper 
?anges are fused together. This Was accomplished ?rst by 
applying pressure and supplying ultrasonic energy in a 
section of the Zipper indicated by cross hatching in FIG. 4. 
Respective sections of the upper ?anges are melted in Zone 
18; respective sections of the loWer ?anges are melted in 
Zone 20; and respective sections of the closure pro?les are 
softened Without ?attening in Zone 22. Then intermediate 
portions of Zones 18, 20 and 22 are thermally crushed to 
form a side seal region 14, indicated by different cross 
hatching in FIG. 5, leaving un?attened transition areas 22a 
and 22b on opposite sides of the side seal. 

[0044] Still referring to FIG. 5, in the area betWeen 
transition areas 22a and 22b, the closure pro?les are ?at 
tened during side sealing. During ?attening, the thermoplas 
tic material of the ?attened sections of the closure pro?les 
spreads and melds With thermoplastic material of the upper 
and loWer ?anges and the Web material. Above the transition 
areas 22a and 22b, the upper ?anges remain fused together 
in Zones 18a and 18b. BeloW the transition areas 22a and 
22b, the loWer ?anges remain fused together in Zones 20a 
and 20b. 

[0045] As disclosed in Us. patent application Ser. No. 
10/896,769, the foregoing Was accomplished by ultrasoni 
cally Welding the Zipper strips together in the cross-hatched 
region seen in FIG. 4 using a horn and an anvil having 
mutually confronting recessed faces. More speci?cally, the 
horn and anvil each have a groove disposed betWeen tWo 
coplanar ?at surfaces. During Welding, the coplanar surfaces 
of the horn respectively confront the coplanar surfaces of the 
anvil, While the groove of the horn confronts the groove of 
the anvil. The groove of the anvil is used to guide the Zipper 
relative to the horn during Zipper/?lm advancement, and 
also assists the groove of the horn to “contain” and provide 
clearance for the closure pro?les in the transition area during 
Welding. The surfaces of the grooves are shaped to contact 
the intervening sections of the closure pro?les during Weld 
ing (i.e., When the horn and anvil are brought together) With 
an amount of pressure that is su?icient to ensure acoustic 
coupling of the horn to the Zipper strips, but not so great as 
to cause the pro?led interlockable closure elements to 
undergo substantial deformation. One pair of the confront 
ing ?at surfaces of the horn and anvil Weld the Zipper upper 
?anges together, While the other pair of confronting ?at 
surfaces Weld the Zipper loWer ?anges together. FIG. 4 
shoWs a portion of a Zipper sandWiched betWeen and already 
joined (e.g., by conduction heat sealing) to marginal portions 
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of respective Webs of ?lm material. Only the front Web 56 
is indicated in this vieW. [For the sake of illustration, it is 
assumed that the ?lm material of Web 56 is optically 
transparent, so that the Zipper is visible in FIG. 4.] Welded 
Zone 22 includes the material that occupies the aforemen 
tioned grooves in the horn and anvil during the Welding 
operation. 

[0046] After respective sections of the Zipper strips have 
been joined by ultrasonically Welding in Zones 18, 20 and 22 
(shoWn in FIG. 4), the opposing Webs of packaging ?lm and 
the continuous Zipper strips joined thereto are advanced one 
package length or multiple package lengths on a machine. At 
the next Work station, the panels are cross sealed by con 
duction heat sealing. More speci?cally, su?icient heat and 
pressure are applied in a strip-shaped Zone 14 (see FIG. 5), 
Which extends transverse to the Zipper 8, to thermally crush 
the Zipper strips and join the panels together across the full 
height of the panels. The cross seal 14 overlaps With the area 
(indicated by cross hatching in FIG. 4) in Which the Zipper 
strips Were ultrasonically Welded together. As seen in FIG. 
5, the Width of the cross seal 14 is less than the Width of the 
area in Which the Zipper strips have been ultrasonically 
Welded together and overlaps an intermediate portion 
thereof. Within this Zone of overlap, the central region 10 
(i.e., the closure pro?les) of the Zipper 8 is thermally 
crushed, i.e., ?attened. As a result, the pro?led interlockable 
closure elements of each Zipper strip undergo substantial 
deformation. 

[0047] As seen in FIG. 5, the cross seal 14 at the Zipper 
is inboard of the ultrasonic Weld. Preferably a line of 
symmetry of the ultrasonically Welded regions is generally 
collinear With a centerline of the cross seal 14, Which are in 
turn generally collinear With a line of cutting, indicated by 
the dashed line 16. HoWever, precise collinearity is not 
required. When the Zipper 8 and packaging ?lm are cut along 
line 16, the package on one side of line 16 Will be separated 
from the unsevered package on the other side of line 16, and 
the cross seal 14 Will be divided into respective side seals on 
the respective packages. 

[0048] In accordance With the teaching of Us. patent 
application Ser. No. 10/896,769, the uncut Web/Zipper 
assembly comprises three distinct structures: (a) respective 
thermally crushed Zipper sections 70, 72 (that Will be 
severed at the cut line 16) in Which the Zipper strips are fused 
together and the closure pro?les are deformed; (b) respective 
ultrasonically Welded Zipper sections 74, 76 substantially 
contiguous With the thermally crushed Zipper sections 70, 
72, in Which the Zipper strips are fused together and the 
closure pro?les are fused Without substantial deformation, 
thus forming the aforementioned transition areas 22a and 
22b); and (c) the remaining Zipper sections 78 (having one 
end substantially contiguous With a corresponding ultrasoni 
cally Welded section) in Which the Zipper strips are inter 
lockable and disengageable (i.e., the closure pro?les are 
neither deformed nor fused together). 

[0049] In order to produce a reclosable pouch, bag or 
package that Will contain vacuum, pressure and/or liquids, it 
Was determined that there should be hard and intimate 
contact betWeen the closure pro?les When the Zipper is 
closed. More speci?cally, it Was determined that, in order to 
ensure that the Zipper performs its containment function in 
an acceptable manner, the percentage of the area of intimate 
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contact betWeen closure pro?les should lie Within a prede 
termined range. As used herein, the term “intimate contact”, 
in the context of a closed Zipper, means those portions of the 
area at the interface of the interlocked closure pro?les that 
do not shoW any clearance betWeen the respective closure 
pro?le elements, such as hooked elements and posts or 
backup elements, When vieWed under a microscope. The 
areas Without clearance can be displayed by cutting the 
Zipper With a raZor blade and placing the cross section under 
magni?cation. A magni?ed image of the closure pro?les 
(i.e., a so-called “shadoWgraph”) is produced, and then the 
portions of the pro?les that display intimate contact can be 
marked on the image. 

[0050] The minimum and maximum intimate contact area 
may be expressed as percentage, Whereby the area of lineal 
contact is divided by the total available lineal surface of one 
pro?le. It Was determined that the minimum percentage of 
intimate contact area that Would still enable the Zipper to 
perform satisfactorily as a containment Zipper Was 33%, 
Whereas the maximum percentage of intimate contact area 
that Would still enable the Zipper to open and reclose Was 
76%. It is believed that any Zipper having an intimate 
contact area percentage in the range of 33 to 76% can be 
effectively placed in a reclosable package that Will contain 
vacuum, pressure and/or liquid during normal usage. Once 
a containment Zipper has been selected, the package 
designer must then select a proper ?lm strength and ?lm seal 
integrity for the speci?c application. 

[0051] Furthermore, the respective closure pro?les of the 
Zipper should have the same shape and con?guration of 
elements, so that thermoplastic Zipper material is substan 
tially symmetrically and evenly distributed across the inter 
locked pro?les. This Will facilitate the formation of Zipper 
end stomps or joints having ?at surfaces and constant 
thickness. 

[0052] If the minimum design criteria for the closure 
pro?les are met, the reclosable package Will only be limited 
by the material strength of the package components, i.e., the 
Web material, the Web-to-Web and Web-to-Zipper seals, and 
the Zipper material. 

[0053] Many different types of Zippers are suitable for use 
as containment Zippers. In accordance With various embodi 
ments disclosed hereinafter, a containment Zipper is incor 
porated into a pouch or bag in such a Way that the pouch or 
bag is able to Withstand a large pressure differential betWeen 
the interior and the exterior of the pouch or bag Without 
leaking or popping open. Alternatively, the pouch or bag is 
suitable for containing liquid Without leaking or popping 
open under the expected conditions of normal usage. 

[0054] A reclosable pouch or bag in accordance With one 
embodiment of the invention is schematically represented in 
cross section in FIG. 6. The reclosable bag comprises a 
receptacle 4 With a three-?ange containment Zipper installed 
in the receptacle mouth at a top of the bag. One strip 811 of 
the containment Zipper comprises a closure pro?le 28 and 
upper and loWer ?anges 24 and 26 extending in opposite 
directions from closure pro?le 28. The upper and loWer 
?anges 24 and 26 are heat sealed to one Wall or panel 411 of 
the receptacle in respective band-shaped Zones 64 and 66 
indicated by Xs in FIG. 6. Each band-shaped Zone 64, 66 
extends the length of the ?anges. The other Zipper strip 8b 
comprises a closure pro?le 34 and an upper ?ange 30 that 
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confronts the upper ?ange 24. The upper ?ange 30 is heat 
sealed to the other Wall or panel 4b of the receptacle 4 in a 
band-shaped Zone 68 extending the length of the ?ange. By 
sealing Zipper strip 8b to the receptacle 4 only at a ?ange 30 
located above the closure pro?les, a positive leverage effect 
is created, Whereby pressure in the interior of the receptacle 
or mechanical forces exerted on the receptacle Will, at least 
at the loWer levels, tend to pull the receptacle Wall 4b aWay 
from the closure pro?le 34, rather than pulling closure 
pro?le 34 aWay from closure pro?le 28. In contrast, if both 
Zipper strips had upper and loWer ?anges and all four ?anges 
Were sealed to the sides of the receptacle, the su?iciently 
high internal pressure could produce enough stress that the 
closure pro?les Would be pulled apart, thereby opening the 
Zipper and breaking the containment. 

[0055] The upper ?anges 24 and 30 can be gripped by the 
user and pulled apart to open the closed Zipper. The opened 
Zipper can be reclosed by manually pressing the Zipper strips 
together along the entire length of the Zipper With su?icient 
force to cause the closure pro?les to interlock. Alternatively, 
a slider (not shoWn) can be used to close the Zipper. 
Typically, such a slider takes the form of a U-shaped clip that 
?ts over the Zipper With clearance for the upper ?anges, 
While the legs of the clip cam the Zipper pro?les of the 
incoming Zipper section into engagement When the slider is 
moved along the Zipper in either direction. 

[0056] The structure of the containment Zipper is only 
schematically represented in FIG. 6. The structure of an 
exemplary containment Zipper, suitable for incorporation in 
the bag seen in FIG. 6, is shoWn in detail in FIG. 7. One 
Zipper strip 811 comprises a closure pro?le 28 and upper and 
loWer ?anges 24 and 26 extending in opposite directions 
therefrom. The closure pro?le 28 comprises a pair of mono 
hook elements and a post or backup element devoid of a 
hook. A portion of the outer surface of upper ?ange 24 is 
coated With a layer 38 of loW-melting thermoplastic material 
(hereinafter “sealant layer”) to facilitate heat sealing of the 
upper ?ange 38 to one receptacle Wall. The loWer ?ange 26 
has a similar sealant layer 36 thereon. The other Zipper strip 
8b comprises a closure pro?le 34, an upper ?ange 30 that 
confronts the upper ?ange 24, and a short extension 32 that 
confronts minor portion of the loWer ?ange 26. The closure 
pro?le 34 also comprises a pair of monohook elements and 
a post or backup element devoid of a hook. A portion of the 
outer surface of upper ?ange 30 is coated With a sealant layer 
40 to facilitate heat sealing of the upper ?ange 38 to the other 
receptacle Wall. 

[0057] The three-?ange Zipper seen in FIG. 7 is shoWn on 
an enlarged scale in FIG. 8. The closure pro?le 28 com 
prises three pro?led closure elements 42, 44 and 46 project 
ing from a base 29, the upper and loWer ?anges 24 and 26 
having respective ends integrally formed With base 29. 
Elements 44 and 46 are monohook elements, While element 
42 is a post having no hook. Similarly, the closure pro?le 34 
comprises three pro?led closure elements 48, 50 and 52 
projecting from a base 35, the upper ?ange 30 and the short 
extension 32 having respective ends integrally formed With 
base 35. Elements 50 and 52 are monohook elements, While 
element 48 is a post having no hook. When the closure 
pro?les are fully interlocked, as shoWn in FIG. 8, monohook 
element 52 of closure pro?le 34 is disposed in a recess 
de?ned by and is in contact With post 42 and monohook 
element 44 of closure pro?le 28; the monohook element 44 
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of closure pro?le 28 is disposed in a recess de?ned by and 
is in contact With monohook elements 50 and 52 of closure 
pro?le 34; and so forth. The intimate contact area betWeen 
the respective closure pro?les lies Within the aforementioned 
percentage range that is suitable for use as a containment 
Zipper. 

[0058] To ensure that a reclosable bag of the type shoWn 
in FIG. 6, having a containment Zipper of the type shoWn in 
FIG. 7, has the capability to seal against liquids, vacuum 
and air under pressure, the Zipper ends must be hermetically 
sealed. U.S. patent application Ser. No. 10/896,769 dis 
closed a Zipper end structure (called a “transition”) that is 
bordered on three sides by fused material (i.e., ultrasonically 
Welded sections of the upper and loWer ?anges and a 
thermally crushed section of the closure pro?les). That 
“transition” (called a “transition area” herein) Was disposed 
betWeen a section of uncrushed (“as is”) Zipper and a section 
of crushed Zipper. The “transition” in Us. patent application 
Ser. No. 10/896,769 Was formed by ultrasonically Welding 
the respective sections of the closure pro?les together With 
out substantial deformation of the longitudinal pro?led 
closure elements and then thermally crushing an intermedi 
ate portion of that ultrasonically Welded Zipper section. 

[0059] The present invention also envisions the formation 
of a transition area that separates crushed closure pro?les 
from uncrushed closure pro?les. One method for accom 
plishing the foregoing Will noW be described. 

[0060] FIG. 9 is a draWing shoWing a side vieW of 
components of a Zipper sealing station for joining a pair of 
Zipper strips 811 and 8b of the type seen in FIG. 7 to 
respective sides 4a and 4b (shoWn only in part) of a folded 
Web. This Zipper sealing station comprises mutually 
opposed dual sealing bar assemblies 116 and 118. Dual 
sealing bar assembly 116 comprises mutually parallel seal 
ing bars 142 and 144 ?xed to and carried by a reciprocatable 
mounting plate 146; dual sealing bar assembly 118 com 
prises mutually parallel sealing bars 148 and 150 ?xed to 
and carried by a reciprocatable mounting plate 152. The 
mounting plates are displaceable betWeen extended and 
retracted positions by means of respective air cylinders (not 
shoWn), Which are operated under the control of a program 
mable logic controller (PLC). A pair of Zipper guide blades 
112 and 114 are disposed With a gap therebetWeen in a plane 
midWay betWeen respective mutually opposed sets of seal 
ing bars. 

[0061] In accordance With one method of manufacture, the 
Web is intermittently advanced in a machine direction and 
guided into a con?guration Whereby sides 4a and 4b of the 
Web Will be disposed betWeen dual sealing bar assemblies 
116 and 118 When Web advancement ceases, i.e., during a 
dWell time. Concurrently With Web advancement, the inter 
locked Zipper strips 811 and 8b are also fed in the machine 
direction and guided by Zipper guide blades 112 and 114 into 
the position seen in FIG. 9, Wherein the loWer ?ange of a 
length of Zipper strip 811 is disposed betWeen Zipper guide 
blade 112 and sealing bar 142; the upper ?ange of said 
length of Zipper strip 811 is disposed betWeen Zipper guide 
blade 114 and sealing bar 117b; and the upper ?ange of the 
same length of Zipper strip 8b is disposed betWeen Zipper 
guide blade 114 and sealing bar 119b. The closure pro?les 
are disposed in the gap betWeen the Zipper guide blades 112 
and 114. The dual sealing bar assembly 118 also has a 
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sealing bar 148, Which need not be heated in the absence of 
a fourth Zipper ?ange. The other sealing bars 142, 144 and 
150 are heated. 

[0062] The structure and operation of such sealing bars is 
Well known. Typically, the sealing bar comprises a seal bar 
core having a pair of longitudinal channels that respectively 
house a thermocouple and an electric heater, both of Which 
are electrically connected to a programmable heat controller 
by electrical Wiring. The thermocouple produces electrical 
signals representing the temperature of the seal bar core, 
Which signals are received by the heat controller. The heat 
controller controls the level of electrical current supplied to 
the heater in accordance With a heat control program that is 
designed to maintain the sealing bar temperature Within 
limits preset by the system operator. 

[0063] In accordance With the method of manufacture 
being described, ?rst the sealing bars 142, 144 and 150 are 
heated to the desired temperatures. Then the mounting plates 
146 and 152 are extended toWard each in unison. FIG. 9 
shoWs the mounting plates in retracted positions. In their 
extended positions (not shoWn), the heated sealing bar 144 
presses the Web portion 4a and the upper ?ange of Zipper 
strip 811 against one side of Zipper guide blade 114, While the 
heated sealing bar 150 presses the Web portion 4b and the 
upper ?ange of Zipper strip 8b against the other side of 
Zipper guide blade 114. At the same time, the heated sealing 
bar 142 presses the Web portion 4a and the loWer ?ange of 
Zipper strip 811 against one side of Zipper guide blade 112, 
While the unheated sealing bar 148 (Which acts as a backing) 
presses against the other side of Zipper guide blade 112, 
thereby providing support for Zipper guide blade 112. Heat 
and pressure are applied for a predetermined time. Then the 
mounting plates are retracted. During this operation, the Web 
and Zipper become joined in three band-shaped Zones 64, 66 
and 68. The foregoing Zipper sealing operation is repeated at 
regular intervals, a package length section of containment 
Zipper being heat sealed to a package length section of Web 
material during each dWell time. In each interval betWeen 
successive dWell times, the Web/Zipper assembly is 
advanced or indexed forWard a distance equal to one pack 
age length. 

[0064] If the Web material is a solitary Web of packaging 
?lm, then that Web is folded before the Zipper is attached. 
Alternatively, if the Web material comprises tWo Webs of 
packaging ?lm, then the additional operation of heat sealing 
the bottoms of the receptacles can be performed before or 
after Zipper attachment. A person skilled in the art Will 
recogniZe, hoWever, that the Zipper strips could be separately 
attached to the Web material and then brought into inter 
locking relationship While joined to the Web material, in 
Which case the arrangement shoWn in FIG. 9 Would not be 
used. 

[0065] After each Zipper sealing operation is performed, 
the joined Web and Zipper are advanced by one package 
length. Each length of joined Web and Zipper must pass in 
succession through the stages depicted in FIG. 10, The Web 
material is designated by numeral 4; the interlocked closure 
pro?les are designated by numeral 128. The direction of 
Web/Zipper advancement (i.e., the machine direction) is 
indicated by the arroW. 

[0066] At station 130, a short section of Zipper having a 
small rectangular area is pressed betWeen a ?rst set of 
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mutually opposing heated grooved bars (only one of Which 
is visible in FIG. 10, the other being underneath the Web 4) 
prior to side sealing. Each grooved bar at station 130 
preferably has the same structure. FIG. 11 shoWs an exem 
plary grooved bar 120 having coplanar ?at rectangular 
surfaces 122 and 124 of equal Width, With a groove 126 
therebetWeen. In this example, the groove 126 has a trap 
eZoidal cross-sectional shape; hoWever, the shape of the 
groove may be varied as a function of the outer pro?le of the 
particular Zipper being employed. 

[0067] When tWo heated grooved bars of the type shoWn 
in FIG. 11 are extended toWard the Zipper at station 130, a 
section of the closure pro?les 128 is captured betWeen the 
opposing grooves, Which are designed to apply a gentle 
force to the pro?les Without substantial deformation and, in 
particular, Without ?attening the closure pro?les. The ?at 
surfaces of the grooved bars press the upper and loWer 
?anges respectively. The height of each grooved bar may be 
approximately equal to the height of the Zipper, meaning that 
the heated grooved bars are not intended to heat seal Web 
material to Web material, but rather are siZed and positioned 
to act on the Zipper. The grooved bars disclosed herein may 
be heated and displaced in Ways similar to those described 
hereinabove for the Zipper sealing bars. 

[0068] At station 130, the temperature of the grooved bars 
is high, While the applied pressure is loW. Under these 
conditions, the portions of the ?anges trapped betWeen the 
grooved bars are heated and softened, While the portions of 
the closure pro?les trapped betWeen the opposing grooves of 
the grooved bars are heated and softened Without ?attening. 
The area contacted by the grooved bars is similar to the 
cross-hatched area consisting of Zones 18, 20, 22 seen in 
FIG. 4, Wherein the closure pro?les of the Zipper section are 
disposed in Zone 22. 

[0069] At the start of the next Work cycle, the Web and 
Zipper are indexed forWard until the same Zipper section that 
Was pressed at station 130 arrives at station 132, Where it is 
pressed betWeen a second set of mutually opposing heated 
grooved bars (only one of Which is visible in FIG. 10, the 
other being underneath the Web 4). The grooved bars at 
station 132 may be arranged and con?gured substantially 
identically to the grooved bars at station 130. HoWever, the 
grooved bars at station 132 are set up With a loWer tem 
perature and a slightly higher pressure than Were in effect for 
the grooved bars at station 130. During operation of the 
grooved bars at station 132, the ?anges of the Zipper are 
again heated, this time to a point Where ?anges are melted. 
In the case of the speci?c Zipper construction shoWn in FIG. 
8, the extension 32 is also melted. In addition, the sections 
of the closure pro?les trapped betWeen the grooves of the 
grooved bars are again heated, causing further softening of 
this section of the closure pro?les and melting in some 
places, most notably at the pro?led closure elements that are 
furthest apart (see, e.g., posts 42 and 48 in FIG. 8). Again, 
the portions of the closure pro?les trapped betWeen the 
opposing grooves of the grooved bars are heated Without 
?attening. The area contacted by the grooved bars at station 
132 approximately overlies the area that Was previously 
contacted by grooved bars at station 130. 

[0070] At the start of the next Work cycle, the Web and 
Zipper are again indexed forWard until the same Zipper 
section that Was pressed at station 132 arrives at side sealing 
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station 134. Station 134 comprises a pair of mutually oppos 
ing heated side sealing bars (only one of Which is visible in 
FIG. 10, the other being underneath the Web 4). The side 
sealing bars may be similar in construction to the previously 
described Zipper sealing bars, but are oriented perpendicular 
to the Zipper instead of parallel, and have a length equal to 
the height instead of the length of a package. Each of the side 
sealing bars is ?at, Without grooves that Would provide 
clearance for the Zipper closure pro?les. The Width of the 
side sealing bars must be less than (e.g., 2/3) the Width of the 
grooved bars at stations 130 and 132. The Zipper section 
should be placed such that its centerline is approximately 
aligned With the centerlines of the side sealing bars. 

[0071] At station 134, the bag side seals are formed by 
extending the heated side sealing bars so that the Zipper/Web 
assembly is pressed therebetWeen. The side sealing bars at 
station 134 Will melt intervening portions of the Web and 
Zipper material. Since the Zipper section has been preheated 
at stations 130 and 132, the side sealing bars Will readily 
crush, i.e., ?atten, the intervening Zipper portions, including 
the intervening portions of the closure pro?les. More pre 
cisely, the side sealing bars ?atten an intermediate portion of 
the Zipper area previously contacted by the grooved bars at 
stations 130 and 132. The side seal region Will be similar to 
the cross-hatched region 14 seen in FIG. 5, With Zones 22a 
and 22b again representing respective transition areas on 
opposite sides of the side seal region. Depending on the 
composition of the ?lm being used, side sealing may involve 
one or more operations performed by respective sets of side 
sealing bars located at different stations in the machine. 

[0072] At the start of the next Work cycle, the Web and 
Zipper are again indexed forWard until the same Zipper 
section that Was partially ?attened at station 134 arrives at 
station 136, Where it is pressed betWeen a third set of 
mutually opposing heated grooved bars (only one of Which 
is visible in FIG. 10). The grooved bars at station 136 may 
be arranged and con?gured substantially identically to the 
grooved bars at stations 130 and 132. HoWever, the grooved 
bars at station 132 are set up With a loWer temperature and 
a higher pressure than Were in effect for the grooved bars at 
station 132. During operation of the grooved bars at station 
136, any dams of plastic created by the side sealing bars on 
the ?anges of the Zipper are ?attened. Again, the portions of 
the closure pro?les trapped betWeen the opposing grooves of 
the grooved bars at station 136 are not ?attened. The area 
contacted by the grooved bars at station 136 approximately 
overlies the area that Was previously contacted by grooved 
bars at station 132. During the application of heat and 
pressure by the third set of grooved bars, the transition areas 
Will reside in the gap betWeen the mutually confronting 
grooves on the bars, and thus Will not be ?attened. 

[0073] In accordance With the preferred method of manu 
facture, all of the heated areas are then cooled by being 
placed in contact With surface of chilled or unheated bars. 
This can be done in tWo separate operations or in a single 
operation given a properly designed cooling bar. FIG. 10 
illustrates an embodiment Wherein cooling is done at tWo 
stations 138 and 140 as folloWs: 

[0074] At the start of the next Work cycle, the Web and 
Zipper are again indexed forWard until the same Zipper 
section that Was pressed at station 136 arrives at the ?rst 
cooling station 138, Where it is pressed betWeen a fourth set 
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of mutually opposing chilled or unheated grooved bars (only 
one of Which is visible in FIG. 10). The grooved bars at 
station 138 may be arranged and con?gured substantially 
identically to the grooved bars at station 136. Again, the 
portions of the closure pro?les trapped betWeen the oppos 
ing grooves of the grooved bars at station 138 are not 
?attened. The area contacted by the grooved bars at station 
138 approximately overlies the area that Was previously 
contacted by grooved bars at station 136. During the appli 
cation of pressure by the fourth set of grooved bars, the 
transition areas Will reside in the gap betWeen the mutually 
confronting grooves on the bars, and thus Will not be 
?attened. The grooved bars at station 138 act as heat sinks, 
extracting heat from the previously heated thermoplastic 
material. The material thus cooled Would include the upper 
and loWer ?anges in the heat-treated Zipper section as Well 
as the transition areas. 

[0075] At the start of the next Work cycle, the Web and 
Zipper are again indexed forWard until the same Zipper 
section that Was cooled at station 138 arrives at the second 
cooling station 140. Station 140 comprises a pair of mutually 
opposing chilled or unheated side cooling bars (only one of 
Which is visible in FIG. 10, the other being underneath the 
Web 4). The side cooling bars are similar in siZe and shape 
to the previously described side sealing bars. More speci? 
cally, the side cooling bars at station 140 have the same 
Width as that of the side sealing bars at station 134. Each of 
the side cooling bars is ?at, Without grooves that Would 
provide clearance for the Zipper closure pro?les. The Zipper 
section should be placed such that its centerline is approxi 
mately aligned With the centerlines of the side cooling bars. 
This second cooling operation involves placing the chilled 
or unheated ?at cooling bars in contact With the entire side 
seal region, including the ?attened Zone betWeen the tran 
sition areas (22a and 22b in FIG. 5), but not including the 
transition areas, Which are left undisturbed. 

[0076] The cooling stations achieve the desired ?nal for 
mation of the transition area and adjacent areas. Thereafter, 
the Zipper/Web assembly is again indexed forWard. During 
the next Work cycle, the Zipper and Web material are cut 
along a line generally bisecting the side seal region formed 
at station 134. 

[0077] Alternatively, a set of cooling bars could be 
designed to contact all of the foregoing areas (i.e., the areas 
contacted by the grooved bars as Well as the area contacted 
by the side sealing bars) in one operation. In this case, each 
cooling bar Would have a ?at surface comprising a ?rst area 
in the shape of an H on its side and a second area, 
substantially contiguous With the ?rst area and extending 
doWnWard from the side of the H. The H-shaped surface area 
Would be de?ned by respective recesses that provide clear 
ance for the transition areas and has a Width equal to the 
Width of the heat-treated Zipper section, While the second 
area has a Width equal to the Width of the side seal region. 

[0078] The result of the foregoing operations is seen in 
FIG. 12, Which shoWs a corner of a reclosable bag (of the 
type shoWn in FIG. 6) having a containment Zipper (of the 
type shoWn in FIG. 7). For the purpose of illustration, it is 
presumed that the front panel 411 is optically transparent and 
that the front Zipper strip (comprising a closure pro?le 28, an 
upper ?ange 24 and a loWer ?ange 26) is visible behind the 
front panel 4a. The front panel 411 of the receptacle extends 










