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ZIPPER FASTENERS, SLIDERS THEREFOR, METHODS AND APPARATUS
FOR APPLYING ZIPPER FASTENERS TO SUBSTRATES

The present invention relates to sliders for zipper
fasteners which comprise a pair of interengagable profile
strips. The profile strips are brought into and out of
engagement with each other by movement of the slider along
the =zipper, the slider being shaped respectively to press
the profile strips into engagement with each other and to
separate them upon movement in first and second, opposite
directions. The invention also relates to zipper fasteners
and to methods and apparatus for applying zipper fasteners

to substrates.

Sliders as referred to are sometimes known as “clips”.

Throughout the description and the <claims of this
specification, the end of the slider which leads upon
movement in the zipper-closing direction is referred to as
the “leading end”; the other end is referred to as the
“trailing end”. Further, throughout the specification and
claims the fasteners disclosed are described in an
orientation in which the reclosable packages with which
they are used are orientated with their open edges
uppermost. Terms such as “top”, “downwardly” etc. are used

accordingly but without any limitation as to orientation.

Zipper fasteners as just described are used to provide
a resealable closure to a wide variety of containers, for
example bags of flexible sheet plastics material, used for

food and a wide variety of other products.

In use of such zippers, in such bags and otherwise,

the ends of the profiles are often sealed to each other to
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form a conjoined end portion which is known as an end
“stomp”. This may be formed, for example, by the
application of heat and pressure, whereupon the profiles
become fused together. The formation of end stomps
prevents the slider from leaving the profiles at the ends

of its travel therealong.

Examples of known end stomps can be found in EP-A-
1407681, JP-A-2007-223651, US-A-5664299, US-A-6088887, US-
B-6287001, US-B-6568046, US-A-2004/0045134, WO-A-98/45180,
WO-A-00/763410, WO-A-00/76350 and WO-A-03/080457.

The presence of end stomps however leads to a
disadvantage: this is that the profiles of the zipper are
not brought into engagement with each other over a portion
of their lengths adjacent at least one of the end stomps.
This results in a gap, through which ambient air can enter
the container to the detriment of its contents and which is

also perceived as unsightly.

The present invention aims to alleviate or overcome

this disadvantage.

The present invention provides a zipper fastener
comprising a pair of interengagable profiles, the zipper
profiles being joined to each other over a portion of their
lengths adjacent at least one of their ends to form a
conjoined end portion which extends over at least a portion
of the width of the fastener and is shaped at its edge
distant from the end of the =zipper to extend a greater
distance towards the longitudinal mid-point of the zipper
adjacent one longitudinal edge of the said portion of the

fastener than adjacent the other.
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Such a fastener can interact more effectively with a

slider or clip mounted thereon.

Preferably, the edge of the conjoined end portion of
the zipper profiles distant from the end of the =zipper

extends obliquely across said portion of the fastener.

Conveniently, the edge of the conjoined end portion is

rectilinear.

Preferably, the edge extends at a angle to the
longitudinal zipper edges which is less than 90 degrees.
More preferably, the angle 1is 1less than 60 degrees.

Advantageously, the angle 1is between 30 degrees and 60

degrees.

The edge may however extend curvilinearly across the
zipper, the curvilinear edge being convex or concave

towards the other conjoined portion.

Other curved shapes are also possible within the scope
of the invention, for example the curvilinear edge may

follow an ogee curve, having convex and concave portions.

Another possibility is that the edge has a stepped
shape.

The stepped shape advantageously comprises at 1least
two steps, which may be formed by portions extending
perpendicularly to the longitudinal edges of the profiles
and at least one portion therebetween extending
substantially parallel thereto. Other stepped shapes, in
which the said portions are oblique to the zipper edges,

are also possible.
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Although only one end stomp of the zipper may be
shaped as aforesaid, preferably the edges of both conjoined
end portions extend a greater distance towards the mid-
point of the zipper adjacent one longitudinal edge of the

zipper than the other.

Sc that zippers as referred to hereinbefore which are
of a length appropriate for the package with which they are
to be used, or of which they form a part, can be severed
from a continuous length of zipper material, the present
invention also provides a zipper fastener comprising first
and second profiles which are releasably engagable and re-
engagable with each other, each profile comprising a first
longitudinally extending portion having formations for
engagement with the first portion of the other profile and,
laterally thereof, a second, flange portion for attachment
of the respective profile to a substrate, the first portion
lying closer to a first lateral edge of the zipper and the
second portions 1lying closer to a second lateral edge of
the zipper, wherein the profiles have conjoined portions at
spaced intervals along their lengths, the conjoined
portions extending over at least a portion of the width of
at least the first portion and being arranged in pairs at a
first interval between the conijoined portions of each pair
and a second interval between the pairs, at least one of
the conjoined portions of each pair being shaped such that
it extends a greater distance towards the other conjoined
portion of the pair adjacent the first longitudinal edge of

the said conjoined portion than adjacent the other.

The first interval will normally be the length
appropriate for the package with which the zipper is to be

used, the second interval being a convenient spacing
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between such lengths. Thus, the first interval 1is

preferably greater than the second interval.

Advantageously, the zipper has portions of reduced
width located between the pairs of conjoined portions.
These reduced-width portions provide convenient places for
the continuous zipper to be severed into individual lengths

appropriate for a package with which they are to be used.

Conveniently, the portions of reduced width are formed
by removal of material from the second portions of the
zipper profiles, the removed portions preferably being

substantially semi-circular.

Again, it is preferred that both conjoined portions of
each pair thereof are shaped such that they extend a
greater distance towards the other conjoined portion of the
pair adjacent the first longitudinal edge of the said

conjoined portion than adjacent the other.

The conjoined portion{s) are preferably shaped as

referred to hereinbefore.

According to the invention, the conjoined portions may
extend over all or part of the width of the zipper
profiles. When the profiles comprise shaped, interengaging
portions and, laterally therecf, flange portions, the
conjoined portions may extend over some or all of the width
of the shaped portions and, optionally, some or all of the
fiange portions. It is therefore within the scope of the
invention for the flange portions not to be conjoined,
whilst some or, preferably, all of the interengaging

portions are conjoined. When employed with a slider of the
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invention, some or all of the conjoined portion may locate

in the slider cavity.

Zippers according to the invention, formed as
continuous lengths or otherwise, may be used in conjunction
with a wide range of packaging machinery, which may
comprise apparatus for attaching zipper fastener comprising
first and second interengagable profiles to a substrate,
the apparatus including means for feeding the fastener to
the substrate, means for attaching it to the substrate and
means for forming pairs of conjoined portions of the
profiles at intervals along the length of the fastener, the
means for forming the conjoined portions being such that at
least one of the conjoined portions of each pair is shaped
at ilts edge facing the other conjoined portion to extend a
greater distance towards the other portion at a first
longitudinal edge of the zipper than at the second
longitudinal edge thereof.

Advantageously, the means for forming the conjoined
portions are such that both conjcined portions of each pair
are shaped at their edges facing the other conjoined
portion to extend a greater distance towards the other
portion at a first longitudinal edge of the zipper than at

the second longitudinal edge thereof.

Conveniently, the apparatus includes means for forming
reduced-width portions of the zipper between adjacent pairs

of conjoined portions.

Preferably, the means for forming the conjoined
portions comprise first and second members shaped to form
the conjoined end portions and to c¢rush the zipper

therebetween.
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Conveniently, the means for forming the reduced-width
portions comprise die and punch members, between which the

zipper is arranged to pass.

In another convenient arrangement, the means for
forming the reduced-width portion comprise first and second
rotary cutters, between which the zipper is arranged to

pass.

Advantageously, when both are provided, the means for
forming the conjoined end portions and the means for
forming the reduced-width portion are arranged to move as a
unit longitudinally of the =zipper. This 1is particularly
useful in machinery in which the zipper is fed

continuously.

Apparatus according to the invention may include means
for severing the zipper fastener into individual lengths at
locations between adjacent pairs of conjoined portions,

preferably at the reduced-width portions.

The Apparatus may be of the “TD” or “cross-web” type,
arranged to attach the zipper lengths to a substrate

CLransversely to the direction of movement of the substrate.

In other instances, the apparatus is of the “MD” of
“in line” type, arranged to attach the =zipper in a
continuous length in the direction of movement of the

substrate.

In all forms of the invention, there may be means for
mounting sliders on the fastener between the conjoined

portions of each pair thereof.
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The apparatus may be a form-fill-seal apparatus, of

the wvertically- or horizontally-operating type.

Alternatively, the apparatus is of the kind which

makes unfilled packages, for subsequent filling.

The apparatus incorporating the invention may be a
so-called ™“reel-to-reel” apparatus, in which lengths of
zipper fastener to a continuous elongate substrate at
spaced intervals therealong and transversely to the
substrate. The substrate is then stored and later used as
the feedstock of a machine for forming and, if desired,

filling packages.

The present invention further provides a slider for
mounting on a pair of interengagable profiles of a zipper
fastener, the slider comprising a body having a
longitudinal throughpassage for receiving the profiles; and

means for mounting the slider body on the profiles for
longitudinal sliding movement therealong;

the throughpassage being open at the bottom to allow
the zipper profiles to pass therethrough for mounting of
the slider thereon and being shaped to bring the profiles
of a zipper on which the slider is mounted into engagement
with each other upon movement of the slider therealong in a
first direction; and

the body having a plough portion located in the
throughpassage and shaped to separate the said profiles
from engagement with each other upon movement therealong in
a second, opposite direction;

wherein the throughpassage is shaped to define a

cavity adjacent the leading end to receive a conjoined end
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portion of the profiles of a said zipper fastener when the

slider is mounted thereon.

Preferably, the cavity is located above the plough

portion.

Conveniently, the body is shaped to define a roof

portion which closes the top of the cavity.

Advantageously, the plough portion is formed at the
lower end of a dependent support member which extends

downwardly into the throughpassage.

Preferably, the plough portion is formed to extend
from the support member in the direction towards the

leading end of the throughpassage.

The present invention also provides a zipper fastener
comprising a pair of interengagable profiles and a slider
according to the invention mounted thereon for longitudinal
sliding movement therealong, the zipper profiles being
joined to each other over a portion of their lengths
adjacent at least one of their ends to form a conjoined end
portion at least a portion of which is receivable in the
cavity in the throughpassage at the limit of the movement

of the slider along the profiles in the first direction.

Preferably, the conjoined end portion of the zipper
profiles is shaped at its end adjacent the slider to extend
a greater distance towards the mid-point of the zipper at

the upper edge of the profiles than at the lower edge.
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Conveniently, the end of the conjoined end portion of
the =zipper profiles adjacent the slider extends obliquely

across the width of the zipper.

Preferably, the end of the conjoined end portion is

rectilinear.

Further, the present invention provides a zipper
fastener comprising a pair of interengagable profiles, the
zipper profiles being joined to each other over a portion
of their lengths adjacent at least one of their ends to
form a conjoined end portion which is shaped at its end
distant from the end of the zipper to extend a greater
distance towards the mid-point of the zipper at one edge of

the fastener than the other.

Preferably, the end of the conjoined end portion of
the zipper profiles distant from the end of the zipper

extends obliquely across the zipper.

Advantageously, the end of the conjoined end portion

is rectilinear

The invention also provides a sealing bar for use in
production of the =zipper according to the invention, the
sealing bar having at least one raised end portion which is
shaped to Jjoin the =zipper profiles to each other over a
portion of their lengths adjacent at least one of their
ends to form a conjoined end portion which is shaped at its
end distant from the end of the zipper to extend a greater
distance towards the mid-point of the zipper at one edge of

the fastener than the other.
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Preferably, the raised end portion is defined by a
step which extends obliquely across the sealing bar from

one longitudinal edge to the other.

Conveniently, the step extends rectilinearly.

Further, the present invention provides an elongate
web of flexible plastics material having first and second
parallel longitudinal side edges and, spaced at regular
intervals therealong lengths of zipper according to the
invention, each being positioned mid-way between and
extending transversely to the side edges of the web and
having a length which is approximately one~half of the
width of the web; and also a method making reclosable
packages in which such a web is formed into a tube, the
tube is flattened and sealed transversely at intervals such
that a length of zipper is located between and adjacent to
successive seals, the tube is severed into individual
packages and, before or after severing, the zipper lengths
are secured to the confronting surface of the web when

formed into a tube.

The invention further provides an elongate web of
flexible plastics material having first and second parallel
longitudinal side edges and, spaced at regular intervals
therealong lengths of =zipper according to the invention,
each being positioned mid-way between and extending
transversely to the side edges of the web and having a
length which is approximately one-~half of the width of the

web.

Further, the invention provides a method of making
reclosable packages in which such a web is formed into a

tube, the +tube is flattened and sealed transversely at
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intervals such that a length of zipper is located between
and adjacent to successive seals, the tube is severed into
individual packages and, before or after severing, the
zipper lengths are secured to the confronting surface of

the web when formed into a tube.

Embodiments of the invention will now be described by

way of example with reference to the drawings hereof, in

which:

Figure 1 is a somewhat schematic perspective view of a
vertical form-fill-seal (VFFS) machine, in which zippers
are applied to a packaging film in directions perpendicular

to the direction of movement of the film;

Figure 2 is a somewhat schematic perspective view of a
vertical form-fill-seal (VFFS) machine, in which zippers
are applied to a packaging film in directions parallel to

the direction of movement of the film;

Figure 3 shows a part of figure 3 on an enlarged

scale;

Figure 4 is a section on the 1line IV - IV shown on

figure 3;

Figure 5 1s somewhat schematic perspective view of a
horizontal form-fill-seal machine in which a =zipper strip
is attached Lo a thermoplastic sheet material

perpendicularly to the direction of movement of the film;

Figure 6 is a somewhat schematic side view a

horizontal form-fill-seal machine to which zipper is fed
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longitudinally in the direction of movement of a

thermoplastic film which is also fed to the machine;

Figure 7 is an end view of the machine shown in figure

Figure 8 shows schematically a so-called reel-to-reel

apparatus for making a roll of pre-zippered film;

Figure 9 1is a perspective view of a part of a
reclosable package of plastics material which 1is openable

and closable by a zipper fastener;

Figure 10 is a sectional view in the plane X - X shown
in figure 9 and looking from the leading end in the

direction which is left-to-right in figure 9;

Figure 11 is a secticonal view in the plane XI - XI
shown in figure 9 and looking in the same direction as in

figure 10;

Figure 12 is a sectional view in the plane XII - XII
shown in figure 9, but looking from the trailing end in the

opposite direction to the views of figures 10 and 11;

Figure 13 1is a perspective view of the slider shown

removed from the package of figure 9;

Figure 14 corresponds to figure 13 but with a portion

cf the slider shown broken-away;

Figure 15 shows in perspective view the broken-away
slider of figure 14 mounted on one part of the zipper

fastener shown in figure 9;
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Figure 16 is a perspective view of the slider shown in

figure 13, viewed from below;

Figure 17 is a sectional view in the plane XVII - XVII
shown in figure 13 and locking in the direction which is

left-to-right in figure 13;

Figure 18 is a secticnal view in the plane XVIII -

XVITI shown in figure 13 and looking in the same direction

as figure 17;

Figure 19 is a sectional view in the plane XIX - XIX
shown in figure 13, but looking in the opposite direction

to the views of figures 17 and 18;

Figure 20 is a plan view of the slider as shown in

figure 9;

Figure 21 is a side view of an end portion of the

package shown in figure 9 with the slider removed;

Figure 22 is a front elevational view of the package

of figure 9;

Figure 23 1is an elevational view of a portion of a
sealing bar used in the manufacture of the package of

figure 9;

Figure 24 1is a section on the line XXIV - XXIV shown

in figure 23;
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Figures 25 to 28 show, respectively, four different
forms of end stomp which are alternatives to the end stomp

of the zipper fastener of the package of figure 9;

Figures 29A and 29B show, 1in somewhat schematic
perspective view, an apparatus for formation of an end

stomp and cut-out of a zipper according to the present

invention;

Figures 30A and 30B are front elevational views of the

apparatus shown in figures 29A and 29B, respectively;

Figure 31 shows, in somewhat schematic perspective
view, another apparatus for formation of an end stomp and

cut-out of a zipper according to the present invention;

Figures 32 to 35 show further shapes of end stomps;

and

Figures 36 to 38 show somewhat schematically
respective stages in the formation of a cut-out of the

zipper according to the invention.

Figure 1 shows a vwvertical form-fill-seal machine,
generally as disclosed in US5-A-490%017 (McMahon et al), the
entire contents of which are incorporated herein by
reference. The machine is modified in accordance with the
present inventicn, as described herein. Figure 1 shows a
machine which incorporates what is known as cross-web or
transverse direction (TD) technology, in which zipper
strips are applied to a packaging film in a direction
transverse {(in this case, perpendicular) to the direction
of movement of the film. Transverse direction technology

is to be contrasted with in-line or machine direction (MD)
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technology, in which the zipper strips are applied in the
direction of movement of the film. Examples of machine
direction technology are provided by US-B-7213305
(Stolmeier et al), the entire contents of which are also
incorporated herein by reference, and by the apparatus
described herein with reference to figures 2 to 4 and 6 and

7 of the drawings hereof.

As shown in figure 1, a continuous supply of thin bag
making film 110 is fed forwardly from a supply roll 101.
The film is drawn forwardly by a suitable mechanism (not
shown) which pulls the film downwardly to form it into a
tube so that the contents of the formed bag can be dropped
down through a filling tube into the tubularly formed bag.

As the film is fed forwardly to a form, fill and seal
machine, a zipper strip assembly 116 is attached to the
inner surface of the film. That is, it is attached to the
surface which will be on the inside of the bag when the bag
is formed into a tube. The zipper strip is fed laterally
across the upper surface of the film at right angles to the
longitudinal edges of the film or, in other words, at right

angles to the longitudinal formation axis of the film.

The zipper strip provided from a supply roll 103 is
fed through a guide 114 and into a channel 113. Suitable
means are provided for cutting off a length of zipper strip
from the supply and the length of the strip 116 is
substantially equal to one-half of the film width.

The zipper strip includes two profile strips which are
interlocked. One profile strip contains a groove and the
other, an arrowhead shaped profile which 1is lockingly

received in the groove. The rib and groove profile strips
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are interlocked or joined before they are fed across the
film., A guide mechanism shown generally at 112 includes
the channel 113 which positions the zipper strip 116. The
strip 1s attached to the film so that only the lower
profile 1is secured to the film by bonding such as by
applying heat from outside of the surface of the film. The
first profile may be fully bonded or only tacked to the
film, but as such will support the second profile which is
interlocked thereto. The profiles are attached mid-way
between the edges of the film 110 and lateral portions of
the film beyond the ends of the zipper strips 116 are

sufficiently long so that they can be folded over the top
of the strips.

In accordance with the present invention, the
apparatus shown in figure 1 incorporates a slider
applicator which attaches sliders as described hereinafter
with reference to figures 9 to 20 of the drawings to the
zipper strip 116 as it passes from the supply roll 103
through the guide 114 to the channel 113. The slider
applicator can be of any known kind, for example as
obtainable from Zip-Pak UK of Stainsacre Lane, Whitby,
North Yorkshire Y022 4PT, United Kingdom. The slider
applicator is shown schematically by the reference numeral

140 in figure 1.

Also in accordance with the present invention, the
apparatus shown in figure 1 is provided with a mechanism
for the formation of end stomps at periodic intervals along
the length of the =zipper strip 116, such that each slider
applied to the zipper length is located between a pair of
end stomps. The portions of the zipper strip between
successive pairs of end stomps are partially cut away by

this mechanism, the strip being finally severed into
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individual lengths by the cutting means referred to above.
The mechanism for formation of the end stomps is shown
schematically in figure 1 by the reference numeral 142 and
is described in more detail hereinafter with references to

figures 29A, 29B, 30A and 30B of the drawings.

The film thus has fastener strips attached to the
upper surface, extending laterally, at spaced intervals as

shown by the further zippers 116a, 116b, 1lléc, 1llé6d, 1lée,

1lef and 1liég. Each zipper length 1l6a, 116b ... has
respective a slider 117a, 117b ... mounted thereon and has
an end stomp ({(not shown) at each of its ends. The end

stomps are described in more detail hereinafter with

reference to figures 21 to 28 and 32 to 35 of the drawings.

The film is fed downwardly over shaping shoulders 121
to guide the film over a vertical forming and filling tube
124 of a vertical form-fill-seal machine. The edges of the
film are brought together and are pressed together by
rollers 125 to form a flange seam. The seam is welded by
heated welding bars 122 and 123 which are brought together
against opposite sides of the fin seam 137 which is formed.
Contents are then dropped through the tube 124 into the

tubular formed bag which has a lower seam 129.

As the film is formed into tubular shape, the fastener
strips slide over the vertical form £ill tube 124. As 1t
moves downwardly, the tube is flattened. It will be noted
at this point that only the first profile strip is secured

to the inner surface of cne side wall of the bag.

When the contents are in the tube, having been dropped
downwardly through the filling tube 24, the top of the bag

is completed. This completion involves a number of
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operations which are performed simultaneocusly by sealing
and cutting bars 127 and 128 which are moved against the

outer surfaces of the tubular film by mechanism, not shown.

The bars 127 and 128 secure the profile strips to the
inner surface of the bag. The bar 127 has a heated sealing
bar 132, and the bar 128 has a heated sealing bar 131.
These move against the profile strips applying heat to the
outer surface of the film causing the film to be heat
sealed to both strips. While the film has already been
sealed to one of the profile strips by the mechanism 112,
it may be that the strip at this point was only tacked to
the film so that a full heat seal is accomplished by the
bar 131. The second profile strip has been free of
attachment to the opposing bag wall, but at the location
shown, the bar 132 moves against the film and causes it to

be heat welded to the second zipper strip.

Above the interlocked zipper strip 116, the opposing
bars 127 and 128 seal both the top of the prefilled package
and the bottom of the next succeeding package. The bars
127 and 128 each have a raised heated portion 127a and 128a
which form a seam for the bottom of the next succeeding
bag. The portions 127b and 128b of the bars 127 and 128
join the layers of film to form a seam above the =zipper
strip 1l6. This seam is a pilfer-evident closure for the
bag and the seam can be removed cut off the top of the bag
before the bag is to be used.

Located in the centre of the bars 127 and 128 1is a
knife 128c¢ which cuts the plastic film with the knife
pressing against an anvil 127c. This separates the lower
filled bag from the formed tube above permitting it to drop

down as shown in figure 1 wherein a cross-seam 133 1is
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formed at the bottom of a bag, a zipper fastener 134 is at

the top of the bag, and a pilfer-evident seal 135 is above

the fastener.

In operation of the machine shown in figure 1, a
length of the film 110 is moved forward incrementally and
at spaced intervals, assembled zipper strips such as 116
and 1l6a are secured to the upper surface of the film with

only one of the interlocked strips joined to the surface of

the film.

The film 1is then pulled forward and formed into
tubular shape over a form fill tube 124 and the edges of
the film are joined in the seam 137. The zipper strips
116, 1l16a, etc lie along one inner wall of the tube, out of
the way when contents are dropped into the bag through the
form £ill tube 124.

The bars 127, 128 are brought laterally against the
tube clamping it, and these bars are moved downwardly to
pull a fresh length of film down over the tube 124. The
bars 127, 128 also function by means of the heated portions
127a, 127b to apply heat to the outer surface of the film
and thereby join the second profile strip of the film and
to the opposite wall of the bag. The bars alsc have spaced
heating faces to form cross-seams across the f£ilm with the
lower seam providing a pilfer-evident closure at the top of
the bag and the upper seam forming a bottom seam for the
next succeeding bag. The knife 128c¢ carried by the bar 128
severs the film between the cross-seals so as to cut off a

filled bag and allow it to drop.

As an alternative to the zipper applicator described

hereinbefore and shown in figure 1 of the drawings, a
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rotary turret applicator as disclosed in WO-A-2005/092139
{Supreme Plastics), the entire contents of which are

incorporated herein by reference, may be employed.

Figures 2 to 4 of the drawings shows a vertical form-
fill-seal machine generally as disclosed in US-A-4709533
(Ausnit), the entire contents of which are incorporated
herein by reference. The machine is modified in accordance
with the present invention, as described herein. As shown
in figure 2, a sheet of thin plastics film 210 is provided
from a suitable continuous supply (not shown) and threaded
over a roller 211 to be guided in turn over a forming
collar 209 to pass downwardly over a cylindrical filling
spout 212. Lateral guides may be provided to stabilize and
help guide the film into tubular form over the spout 212
which has an upper end through which contents are deposited
to drop downwardly into the tube to be contained in bags
being formed. The contents will then drop downwardly
through the lower end of the spout into individual bags

which are cross-sealed and cut from the end of the tube so-

formed.

In the formation of the tube, lateral edges 213 and
214 of the film are brought together to form a fin seal
which will become the bag top. For guiding the edges and
pressing them together for the fin seal, rollers 215 and
216 draw and guide the material downwardly and the rollers
are provided with suitable means for driving them in
rotation. The rollers have enlarged pressure portions 215a
and 216a to press the edges 213 and 214 of the film

together for initiation of the film fin seal.

At the same time, joined fastener profiles of a zipper

218 are fed downwardly between the edges of the film as the
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edges are brought together thereby sandwiching the zipper
profiles therebetween. The zipper 218 is supplied from a
roll 217 over a guide roller 219 to position it directly

vertically over the edges which are being brought together.

In accordance with the invention, the apparatus shown
in figure 2 incorporates a slider applicator, shown
schematically at 242, and an end stomp formation mechanism
shown schematically at 244, located between the supply roll
217 and the guide roller 219. The zipper 218 passes
through the slider applicator 242 and end stomp formation
mechanism 244 which are each as described above with
reference to figure 1. The zipper thus has sliders (not
shown in figure 2) as described with reference to figures 9
to 20 mounted thereon at spaced intervals therealong. Each
slider is positioned between the end stomps of a pair of
end stomps which lie at respective ends of the zipper
closure of each completed package formed on the apparatus
of figure 2. The portions of the zipper strip 218 between
successive pairs of end stomps are partially cut away and
are severed into individual lengths later in the production

process described below.

One form of the zipper is shown in detail in figure 4
where the zipper 218 has a male profile 220 and a female
profile 221. The male profile has a rib 222 which 1is
releasably interlocked in a groove 223 of the female
profile. The zipper 218 being formed of flexible plastics
releasably closes the top of the bag which is eventually
formed and is reopenable by drawing apart the lips in a
manner which is known to those versed in the art.
Alternatively, the zipper may be as described with

reference to figures 9 to 12 hereof.



WO 2010/092404 PCT/GB2010/050238
23

The male profile 220 of the zipper strip has upper and
lower flanges 220a, 220b. The female profile 221 has upper
and lower flanges 22la, 221b. These flanges are attached,
preferably by heat sealing, to the inner surface of the
film 210 to provide a permanent attachment between the

zipper and the top of the bag.

By using the flanges to seal the zipper to the film, a
broad area of attachment 1is made available, thereby
creating the possibility of a strong bond between zipper
and film. In addition, because of the width of the sealing
area available, more tolerances in the alignment between
the =zipper web and film are permissible. Both of these

functiocns allow for greater ease of manufacture.

To accurately guide the =zipper 218 and ensure its
continual parallel relationship to the edges 213, 214 of
the film, outer and inner bars 225, 226 are located between
the flanges of the zipper profiles 220, 221. The bars 225,
226 are spaced sufficient to allow the Jjoined rib and
groove 222, 223 to pass therebetween and the inner edges of
the bars provide a channel which positively locates the rib
and groove and ensures that it will travel vertically a
relatively exact distance from the edges 213, 214 of the
film. The bars 225, 226 also separate the two film layers
and the respective flanges of each zipper profile from each
other. The outer bar 225 is suitably mounted on a frame,
not shown, and the inner bar 226 1is attached to and

supported on the spout 212 as shown in figure 4.

For purposes of heat sealing the zipper to the film
and for forming the fin seal at the outer edges of the
film, a simultaneous sealing operation is conducted by

opposed sealing blocks 227, 228. These sealing blocks
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extend vertically positioned so that the film edge with the
zipper sandwiched therebetween is drawn downwardly between
the bars 227 and 228. Means for drawing down the film is

provided but not shown.

The sealing bars 227, 228 are suiltably heated such as
by heat elements 229, 230 passing down therethrough.

The bars 227, 228 are shaped with outer projections
which form the fin seal at 224. Inwardly of the projection
are recesses which are sufficiently deep to accommodate the
positioning bars 225, 226. The inner surfaces of the
sealing bars 227, 228 apply heat to the film to form the
fin seal at 224 and to Jjoin the flanges of the =zipper
profiles 220, 221 to the inner surface of the film. The
film surfaces, except where they are joined to each other
at 224 are kept separated by the positioning bars 225, 226.
This prevents the zipper flanges and film layers from being
sealed together. Rectangular grooves 227a and 228a, shown
in figure 24 and 25, provide a space opposite the rib and
groove elements so that heat is not transmitted to the rib
and groove elements to avoid softening the plastics
material to an extent where the plastics material might

inadvertently permanently join the rib to the groove.

Essentially there 1s a dual function formed by the
guide bars 225, 226 in that they position the zipper
profiles and also provide a shoulder over which the film is
drawn by the press rollers 215, 216. As the edges of the
film are brought together by the press rollers 215, 216,
the film is pulled slightly taut over the outer edge of the
outer bar 225 thereby drawing the film firmly around the
cylindrical spout 212.
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The edges of the outer blocks 227, 228 extend fully up
to the spout 212 so that the film is pulled firmly about
the spout as it passes downwardly. The zipper 218 is thus
located close to the filling spout. This closeness allows
the tube to be completely filled with contents against the

zipper as the lower end 212a of the spout is passed.

Before a charge of contents is dropped down through
the spout 212 into the tube which has been closed as it
rasses the lower end of the blocks 227, 228, a cross-seal

and cut are formed to complete the bag.

The cross~seal and cut are formed by opposed sealing
bars 231, 232 which have a recess therein to provide
laterally extending but vertically spaced seals. A knife
233 is located in the recess to provide a cut between the
seals, and as each cross-seal is made and each cut is made,
a bag i1s severed from the continuous tube. At this point
in the process, the partially cut-away portions of the
zipper strip lying between successive pairs of end stomps
are cut-through by the knife 233 to leave the zipper of
each bag having a length of zipper on which is mounted a
slider 242 positioned between a pair of end stomps 244a,
244b, shaped as described hereinafter. The completed bag
is shown at 234 with a bottom 240 and with side edges 236,
237 formed by the sealing bars 231, 232. The top of the
bag has the security fin seal 238 and immediately inwardly

of the fin seal is the interlocked zipper 239.

In operation, the film material 210 is continually fed
into a tubular shape over the spout 212. As the material
is drawn downwardly, it is pressed at its edges 213, 214
between the pressure rollers 215, 216 which pull the web

over the outer edge of the outer guide bar 225. The guide
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bars 225, 226 guide the zipper vertically in an accurate
position adjacent the outer edges 213, 214 of the web and
adjacent the filling tube 212. The outer heating blocks
227, 228 simultaneously seal the film to the webs of the
zipper and form the fin seal at the outer edge above the
zipper. The thus sealed edge of the tube forms the top of
the bags which are sealed and cut from the length of the
tube by the bars 231, 232 and the knife 233,

Figure 5 of the drawings shows the general arrangement
of a horizontally-operating form-fill-seal packaging
machine which includes a zipper applicator which is
indicated by the reference numeral 330. The machine 1is
modified in accordance with the present invention. The
zipper applicator 1is as described in WO-A-2005/070661
(Supreme Plastics Holdings Limited), the entire contents of
which are incorporated herein by reference. Figure 5
further shows a thermoplastic film 310 which is stored in a
roll 352 which can rotate to allow the film to be drawn by
a pair of feed rollers 354a, 354b through the zipper
applicator 330, whence it passes around further guide
rollers 356a, 356b before being fed to a forming box 358 as
is conventional in  horizontal form-fill-seal packaging
machine. Articles 360 to be packaged are fed in the
direction E shown by an arrow on a conveyor belt 362 to the
forming box 358, where, in the conventional manner, the
film 310 is folded around the article 360 and the
longitudinal edges of the film 310 are brought together and
sealed to each other to form a back seal. Subsequently to
this, and at a location downstream of the forming box 358,
the folded film passes between a pair of heated cross-seal
jaws 364a, 364b which form transverse seals between the

inner faces of the folded film and also sever the film to
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provide individual sealed packages 366 containing the

articles 360.

The zipper applicator 330 comprises a Zipper
applicator bar 322 which receives lengths of zipper 326
from a storage roll 328 and works with a heating sealing
bar 334 to attach =zipper 1lengths to the film 310 at
predetermined intervals, the =zipper 1lengths extending
perpendicularly to the length of the film 352. The zipper
is fed to the film by a pair of rollers 330a, 330b, through
the nip of which the zipper passes. A knife 332 cuts the

zipper into appropriate predetermined lengths.

In accordance with the invention, the apparatus shown
in figure 5 incorporates a slider applicator, shown
schematically at 370, and an end stomp formation mechanism

shown schematically at 372, located between the zipper

storage roll 328 and the feed rollers 330a, 330b. The
slider applicator may be as referred to above. The end
stomp mechanism may also be as referred to above. The

zipper 326 passes through the slider applicator 370 and the
end stomp formation mechanism 372 which are each as
described above with reference to figure 1. The zipper
lengths supplied to the =zipper applicator 330 thus have
sliders (not shown in figure 5) as described with reference
to figures 9 to 20 mounted thereon at spaced intervals
therealong. Each slider 1s positioned between the end
stomps of a pair of end stomps which lie at respective ends

of the zipper lengths.

It should be mentioned that, in accordance with cross-
web (“TD”) technology, the zipper 326 1is cut into lengths
which are slightly 1less than one-half of the width of the
film 310, the male and female profiles of the =zipper
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lengths being engaged with each other. The lengths of the
zipper are located by the applicator bar 322 centrally of
the film 310. Thus, when the film is folded in the forming
box 358, the portions of the film to each side of the
zipper length form the sides and one face of the eventual
package. The length of zipper is attached to what becomes
the inner face of the package, so that, by the operation of
the cross-seal bars 364a, 364b, heat is applied to the
first face of the package to seal the zipper strip to that
face and, after that, the film is severed into individual
packages. The packages thus have a transverse heat seal at
each end and, positioned inwardly of one of the seals, an
openable and reclosable seal formed by the zipper strips
for use after opening of the package by breaking the

adjacent heat seal.

Figures 6 and 7 of the drawings show a horizontal
form-fill-seal machine to which zipper is fed
longitudinally in the direction of movement of a
thermoplastic film which is also fed to the machine. The
machine 1is generally as described in US-B-6526727 (McMahon
et al), the entire contents of which are incorporated
herein by reference, but modified in accordance with the

present invention.

Referring now to figure 6, forming film 412 is indexed
off a coil 414 of the film in a package-forming direction.
Downstream of the forming film coil 414 at a forming
station 415 the forming film 412 is thermoformed, using
techniques well-known to those of ordinary skill in the
reclosable packaging art, into a chain 413 of advancing
box-like bottom portions or trays 416 of what will
ultimately be completed packages. Product may then be

loaded into the bottom portions 416 at a loading station
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417 if desired. After optional product loading, a top film
418 is indexed off a coil 420 of the same in the package-
forming direction, laid over the advancing bottom portions
416 and sealed thereto around the perimeter of the bottom
portions at a sealing station 421 to form a sealed package
429. The seal at the package opening takes the form of a
peel seal so that the consumer can easily gain access to

the contents of the package.

After the top film 418 is sealed to the bottom portion
416 at the sealing station 421, the package chain 413
enters a zipper and slider insertion and attaching station
434, shown in cross-section in figure 7. At this station
434 film extensions 430, 432 of the leading package are
spread apart from each other and interlocked reclosable
zipper 436 supplied from a coil 438 of the same is fed
between the film extensions 430, 432, as shown in figure 7,
which is a cross-sectional view of the package chain and
zipper and slider insertion and attaching station 434. The
zipper is comprised of two interlocking closure profiles
439, 441 with flanges 440, 442 extending therefrom which
are sealed to the film extensions 430, 432, such as by a
pair of seal bars {(not shown). After the zipper 436 is
thus sealed to the film extensions of the leading package,
the zipper 436 is stomped at each end of the package by a
stomping apparatus which is described in more detail
hereinafter with reference to figures 31 of the drawings.
The stomping apparatus is shown schematically in figures 6
and 7 by the reference numeral 450. The purpcose of the
stomping apparatus 450 is to provide end stops for the
slider and to ensure that the ends of the zipper 436 do not

come apart during use.
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A slider 444 (described in detail with reference to
figures 9 to 20) is then removed from a coil 446 thereof
and inserted on to the zipper 436 by a slider insertion
apparatus shown schematically by the reference numeral 452
in figures 6 and 7. The slider and zipper are designed
such that the slider will open the zipper as the slider is
moved along the =zipper in an opening direction towards an
opening end of the zipper and close the =zipper as the
slider is moved along the zipper in a closing direction
towards a closing end of the zipper. After mounting of the
slider 444 on the =zipper 436, the slider is slidable
between a pair of end-stomps which are shaped as described
hereinafter with reference to figures 21 to 28 or 32 to 35
of the drawings and which interact with the end stomps also
as described. It is preferable during slider insertion
that the slider be inserted at the c¢losing end of the
zipper since the zipper 1is initially interlocked. The
slider will thus be positioned for normal functioning. If
the slider is inserted at a location other than at the
closing end, it will be necessary to actuate the slider by
moving it to the closing end, after which the slider will
be in position for normal functioning. Such actuation may
be done on the HFFS machine, or it may be done by the

initial package user.

After slider insertion, the leading package is cross-
cut from the remainder of the chain 413 by any one of many
commonly known kinds of cutting apparatus (not shown) to

remove a completed package 448 having a slide zipper.

In a modification of the process described above with
reference to figure 1 or figure 5, in which the zipper is
attached to the film in a first step of a process of

forming, filling and sealing bags, the attachment can be
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carried out as part of a so-called “reel-to-reel” process
in which the strip of film with zippers attached is formed
into a roll of zippered film which is used subsequently in
a bag-making process carried on a vertical or horizontal
form-£fill-seal machine. Such a process is shown
schematically in figure 8 of the drawings in which the film
1107 is fed from a supply roll 101’ around a guide roller
1l6a, past a zipper-attachment device 1127, incorporating a
slider applicator 118 and an end-stomp formation mechanism
120, around a guide roller 116b to a take-up reel 115 on
which the zippered film is rolled for subsequent use in a
form-fill-seal machine as shown in figure 1 and described

with reference thereto.

By a modification of the arrangement shown in figure
8, a pre-zippered film for use in an in-line (or MD)
process can be produced. In such a modification, a
continuous zipper strip having sliders attached at
intervals therealong is attached to a strip of film
parallel to one edge thereof and spaced inwardly therefrom.
The film 1is then re-rolled for subsequent use in an
apparatus, for example similar to that shown in figures 2
to 4. End stomps are formed in pairs at suitable intervals
along the zipper strip, each slider being positioned

between a pair of end stomps.

Figure 9 of the drawings shows a slider 10 fitted to a
package 12 which is shown in full in figure 22. The slider
is formed as a one-piece moulding of a suitable plastics
material such as high-density polyethylene (HDPE}, medium
density polyethylene (MDPE), polypropylene, polyester or a
polyacetal. The package 12 is a bag comprising front and
rear panels 14, 16 of plastics material, such as may be

produced as described above on a vertical form-fill-seal
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(VFFS) machine as shown in figure 1 by passing a continuous
rectangular web of the plastics material such as, for
example, low density polyethylene (LDPE) or a suitable
laminate, over a forming shoulder of the FFS machine to
form the rectangular web into a tube, Jjoining the
longitudinal edges of the tube to form a back seal (18 in
figure 22), 1lying at the mid point of the rear panel 16,
and subsequently fastening and sealing the tube
transversely to itself at bag-length intervals to form top
20 and bottom 22 seals of bags which are thus formed in a
continuous string. After formation of the back, top and
bottom seals 18, 20, 22, the individual bags are separated
from the continuous string. Product may be introduced into
the bags by being fed to the hollow interior of the forming
tube below the forming shoulder. The back, top and bottom
seals 18, 20, 22 are usually formed by the application of
heat and/or pressure to the plastics material by means of
suitably-shaped and positioned sealing bars, for example by
way of the process described above with reference to figure
1. Alternative methods of bag formation is as described

herein with reference to figures 2 to 8.

The present invention 1s however not limited to
packages produced using vertical form-fill-seal machines.
Packages embodying features of the invention can also be
made using horizontal form-£fill-seal (HFFS) machines, or in
any other suitable manner. Moreover, the invention is not
limited to packages produced using TD technology; the
invention is also applicable to processes using MD
technology, examples of which are described in US-B-7213305
referred to above and herein with reference to figures 2 to

4 and 6 and 7 of the drawings.
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Each zipper length consists of two interengaging
profiles which are at least partially engaged with each
other at the time of application to the web. Application
is typically by heat-sealing of one of the profiles to the
web. By suitably arranging for the location of the top and
bottom seals 20, 22 along the length of the tube formed on
the FFS machine relative to the zipper lengths, it can be
ensured that each bag is formed with a length of zipper 24
located Jjust below its top seal 20 and correspondingly

spaced above its bottom seal 22, as shown in figure 22.

The profile of the zipper which is initially unsecured
to the web is secured to the web (now folded around the
zipper to provide the rear wall of the bag) can be secured
to the rear wall of the bag either before, as described
with reference to figure 1 above, or after the string of
bags has been severed into individual bags. A process in
which securement takes place after severing is described in
WO-A-2004/014731 (Supreme Plastics), the entire contents of

which are incorporated herein by reference.

Similar packages may also be formed by use of
apparatus as described herein with reference to figures 2

te 7 of the drawings.

Portions of the =zipper profiles at each end of each
zipper length are sealed to each other to form a conjoined
end portion or “stomp” at each end of each zipper fastener.
This is achieved by heat, pressure or ultrasonic energy, or
by combinations of two or all thereof. In previously known
packages each end stomp has had a rectangular shape,
whereby the edges of the end stomps which face the opposite

end stomp of each respective fastener are rectilinear and
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extend perpendicularly to the longitudinal edges of the

zlpper profiles.

For reasons which will become apparent later in this
description, in the package described, the inner edge of at
least one, preferably both, of the end stomps of the zipper
24, although rectilinear, extends cbliquely to the
longitudinal edges of the zipper profiles, in a manner such
that the end stomp extends further along the zipper in the
direction towards the other end stomp at the longitudinal
edge nearer the top of the bag, than at the opposite
longitudinal edge, as will be evident from figure 21 of the
drawings, where it can be seen that the zipper 24 has end
stomps 50, 52, having respective inner end surfaces 84, 85
which are rectilinear and extend obliquely across the
zipper 24 in such a way that each extends further along the

top (as shown) edge of the zipper 24 than along the bottom
edge.

It follows from the above description that, along its
top edge, the package 12 is sealed in an openable and
reclosable manner by a zipper fastener 24. The top, heat-
sealed portion of the package can be formed as a tear-off
strip defined by a laser score line, the portion being
torn-off to gain access to the zipper. LA tamper-evident
feature 1is thus provided. As will be seen more clearly
from figures 10 to 12 and 15 of the drawings, the zipper
fastener 24 comprises first and second interengaging
profiles 26, 28, the first 26 of which is formed with first
and second continuous hook-shaped ribs 30, 32 and first and
second continuous grooves 34, 36 each of which 1is
positioned below (in the orientation shown in the drawings)
a respective one of the hooked ribs 30, 32. The second

profile 28 also has first and second continucus hooked ribs
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38, 40, each of which is adjacent a respective continuous
groove 42, 44, positioned above its respective rib 38, 40.
The hooks of the hooked ribs 30, 32 and 38, 40 are directed
downwardly and upwardly, respectively, so that, upon
reception of the ribs 30, 32 of the first profile 26 in the
grooves 42, 44 of the second profile, the ribs 38, 40 of
the second profile 28 are received in the grooves 34, 36 of
the first profile and the hooks of the ribs come into
engagement with each other, as shown in, for example figure
3 of the drawings. The profiles 26, 28 are thus engaged
with each other and can be released from such engagement by

being pulled or forced apart, in order to open the fastener
24.

Each profile 26, 28 1is formed with a respective
dependent flange 46, 48 which is sealed to the plastics
material of the respective front or rear panel 14, 16 of
the bag during the bag-making process, as already
described. As also already described, the end portions of
the profiles 26, 28 are heat-sealed together at each of
their ends to form what are known in the art as end stomps
50, 52.

The slider 10 is shown in more detail in figures 9 to
19 of the drawings. The slider 10 has first and second
side walls 54, 55 which have respective external concave
portions 56, 57 which are ribbed for convenient gripping

between thumb and forefinger.

The side walls 54, 55 are jolned at their upper ends
by a roof portion 60 of the slider which extends between
the side walls. Each side wall 54, 55 has a respective
upper extension portion 62, 64 which extends beyond the

roof portion 40 for engagement by machine elements which
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squeeze the extension portions 62, 64 together in order to
increase the separation of the lower parts of the side
walls 54, 55 to facilitate the fitting of the slider on the

zipper.

A throughpassage 66 is formed between the walls 54, 55
of the slider. The throughpassage 66 is open along its
lower edge (as shown in the drawings) in order to allow it
to receive the first and second profiles 26, 28 of the
zipper fastener 24, as shown in figure 3 and described in
more detail below. The slider 10 is mounted on the zipper
24 at a convenient point the process of production of the
package. This may be before or after the zipper is
attached to the web of plastics material. As an example of
the former, a slider applicator device, such as may be
obtained from Zip-Pak UK of Stainsacre Lane, Whitby, North
Yorkshire, Y022 4PT United Kingdom, is located as described
hereinbefore with reference to figures 1 to 7 of the

drawings.

Located in the throughpassage 66 is a plough 68 of the
slider. The plough 68 comprises a head portion 70 and a
fin portion 75 which depends from the roof 60 of the slider
10 and has the head portion 70 at its lower end. As will
be seen from figures 13 to 16, the fin portion 75 is offset
from the head portion longitudinally of the throughpassage
66, such that the head portion 70 lies closer to the end of
the throughpassage that is shown on the left in figure 9.

The head portion 70 of the plough 68 has a six-sided
“arrow head” shape in transverse section. This shape
proeduces first and second inclined lower surfaces 72, 74
and first and second internal upper surfaces 76, 77. The

lower surfaces 72, 74 allow the head 70 to pass between,
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and, in so doing, disengage if necessary, the first and
second profiles 26, 28 when the slider is mounted on the
zipper in a downward movement with the zipper passing into
the throughpassage 66. The lower edges of the slider side
walls 54, 55 are bevelled at 78, 79 to facilitate mounting
of the slider on the zipper 24.

The upper surfaces 76, 77 of the head present
shoulders, which engage behind longitudinal ridges on the

zipper profiles 26, 28 to retain the slider on the zipper.

As will be evident from figures 10 and 15 in
particular, the fin portion 76 lies between the confronting
grooves 34, 36, 42, 44 and ribs 38, 40, 46, 48 of the
profiles 26, 28, whilst the head portion 70 lies between
the flange portions 46, 48 of the first and second zipper
profiles. Thus, as the slider 10 is moved along the zipper
profiles 26, 28 in the direction from left to right as
shown in figure 1 of the drawings, the profiles are pushed
apart by the head portion 70 of the plough 68 to separate
the ribs 38, 40, 46, 48 and grooves 34, 36, 42, 44 of the

Zzipper profiles 26, 28 from each other.

As will be most readily seen in figure 16 of the
drawings, the throughpassage 66 narrows in the direction
away from the plough portion 68 so that, upon movement of
the slider 10 along the zipper profiles 26, 28 in the
direction from right to left as seen in figure 9, the
profiles are brought into engagement with each other,
through the action of inward pressure on the profiles
caused by the narrowing spacing between the inner surfaces
of the slider walls 54, 55, As will be most evident from
figures 14 and 19 of the drawings, the inner surfaces of

the side walls 54, 55 of the slider are formed with wedge-
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shaped protuberances 81, 82, the purpose of which is to

locate the slider on the zipper.

As will be seen most clearly in figure 13 of the
drawings, the slider 10 is shaped SO that the
throughpassage 66 has above the head portion 70 of the
plough 68 a cavity 80 which is closed at its upper limit by
a portion 84 of the reoof 60 of the slider.

The purpose of the cavity 80 is that, when the slider
10 is at the limit of its sliding movement along the zipper
fastener 24 in the zipper-closing direction, left-to-right
as seen in figure 9 of the drawings, a portion of the
adjacent end stomp 50 is received in the cavity 80. This
allows the slider 10 to attain a position on the =zipper
fastener 24 such that there is no gap formed by unengaged
portions of the zipper profiles 26, 28 between the slider
10 and the end stomp 50. A more air-tight and secure
closing of the zipper is thereby obtained. Also, there is

no unsightly gap between the slider 10 and the end stomp
50.

To facilitate reception of a portion of the end stomp
50 in the cavity 80 in the slider 10, the end stomp is
formed as shown in figures 9, 21 and 22 of the drawings, to

which reference should now be made.

Figures 9 and 21 show the end stomp 50 formed at the
left-hand end of the zipper fastener 24. A similar,
mirror-image end-stomp 52 is formed at the opposite end of
the fastener, as can be seen in figure 22. It will be
noted that the inner end surface 84 of the end stomp 50
extends obliquely across the zipper profiles 26, 28. In

other words the end stomp 50 has a greater extent along the
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zipper fastener, in the direction away from the adjacent
end of the fastener, adjacent the top edge of the zipper
than adjacent the bottom edge. In other words, length “A”

on figure 21 is greater than length “B”.

This shaping of the end stomp allows a triangular
portion shown hashed at 86 in figures 9 and 21 to be

received in the slider cavity 80 with the effect described

above.

The end stomp 52 at the opposite end of the fastenex
24 is shaped similarly to the end stomp 50, but is its
mirror image. It may be convenient to shape both end
stomps of a fastener in this way, although only one end

stomp interacts with slider in the manner described.

The shapes of the end stomps 50, 52 of the package
described can be produced as part of the process of
manufacture of the package 12 by suitable formations on the
heated welding bars 127, 128 of the apparatus shown in
figure 1 and described above. Figures 23 and 24 show a
modified sealing bar 90 in which a raised end portion 92 is
shaped to form the end-stomp. The raised end portion has a

edge formed by a step 94 which is shaped to form the end-
stomp 50.

The shapes of the end stomps 50, 52 of the fastener
need not be as shown in figures 9, 21 and 22. Other shapes
are possible within the scope of the invention provided
that the distance corresponding to the distance A in figure
13 is greater than the distance B. Figures 25 to 28 show
examples of such shapes. Figure 25 shows a square-edged

step shape; figure 26 shows a curved edge; figure 27 shows
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a more complex stepped shape; figure 28 shows a mmore

complex curve.

In other processes and apparatus according to the
invention, the end-stomps may be formed by suitable
upstanding formations on the welding bars 127, 128 of a

vertical form-fill-seal machine as shown in figure 1.

Otherwise, in a machine as shown in figure 1, the end-
stomps may be formed by suitably-shaped heating and/or
crushing devices as the zipper lengths are applied by the
applicator 112, or prior to being fed to the applicator 112
in which case the end stomps may be formed as the
continuous zipper feed is cut into lengths for presentation

to the f£film 110.

In a machine-direction apparatus as shown in US-B-
7213305, the end stomps can be formed by a suitably
modified horn and sealing plate used to form the end stomps
in pairs prior to separation of the zipper into individual

lengths.

Appropriate corresponding modifications can be made in
other apparatus, whether it be TD, MD, horizontal,

vertical, reel-to-reel, or bag-making or form-fill-seal.

In a further modification of the processes described,
the form-fill-seal machines of fiqures 1 to 7 can be
replaced by so-called bag-making machines which produce
empty bags (known as pre-made bags) for subsequent filling
with product. The bag-making machine may operate

vertically or horizontally.
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Figures 29A and 29B of the drawings show together, in
somewhat schematic perspective view, the mechanism 142 for
formation of the =zipper end stomps 1in the apparatus
described hereinbefore with reference to figure 1 of the
drawings. Figures 30A and 30B are front elevational views
of what is shown in figures 29A and 29B, respectively. The
mechanism 142 comprises a first actuating cylinder 1130
which is arranged to cause reciprocating movement in the
directions shown by the arrow 1132 of a crusher plate 1134
which is heated by heating means (not shown). The crusher
plate 1134 faces a stationary backing plate 1136. A length
of zipper 24 is fed between the crusher and backing plates
1134, 1136. The lowermost surface 1138 of the crusher
plate 1134 is shaped so as form the desired shape of end
stomp, for example any of shapes described hereinbefore
with reference to figures 21, 25 to 28 or 32 to 35 of the
drawings. In the particular case of the mechanism shown in
figure 29A, the end stomps formed are shaped at their inner
edges as shown in figure 21 but are shaped so that their
outer edges extend parallel to their inner edges. The
uppermost surface 1140 of the backing plate 1136 is formed
to co-operate with the lowermost surfaces of the crusher

plate 1134 in producing the desired end stomp shape.

Figures 29B and 30B show a second actuating cylinder
1142 of the mechanism 142, The second actuating cylinder
1142 1is arranged to cause reciprocating movement in the
directions shown by the arrow 1144 of a punch member 1146
which co-operates with a die member 1148, which 1is
stationary below the zipper 24. The punch and die members
1146 and 1148 are shaped such that they cut from the zipper
24 a semi-circular piece of material from the profile
portions 26, 28 of the zipper 24, leaving the flange

portions 36, 48 intact.
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The c¢rushing device shown in figures 292 and 30A is
arranged to form one end stomp of one zipper length and the
adjacent end stomp of the next successive zipper length.
The semi-circular cut-outs are formed by the punch device
and lie therebetween. By appropriate modification of the
shape of the crusher plate and backing plate, any other
desired end stomp shape can be produced, for example a

shape as shown in any of figures 21, 25 to 28 or 32 to 35

hereof.

Before being fed to the channel 113, the zipper 24 is
cut into lengths across the cut-out portions formed by the

punch device shown in figures 29B and 30B.

The mechanism shown in figures 292, 29B, 30A and 30B
and described herein can be used as the end-stomp formation
mechanism 244 of the apparatus described with reference to
figure 2, or as the end-stomp formation mechanism 372 of

the apparatus described with reference to figure 5.

The mechanism shown in figures 294, 29B, 30 and 30B is
suitable for wuse in the apparatus of figures 1 to 5
because, in such apparatus, the zipper is fed

intermittently to the film material.

Figure 31 of the drawings shows a combined crushing
and punching mechanism which provides the end-stomp forming
device of the apparatus described with reference of figures
6 and 7 of the drawings. In figure 31, parts corresponding
to parts of figures 294, 29B 30A and 30B are shown by the
same reference numerals primed. In the mechanism of figure
31 the crushing and punching devices are 1linked by a

linkage shown schematically at 1150 so that the two devices
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can move as a unit in the direction shown by the double-
headed arrow 1152 as the film moves in the direction of the
arrow 1154. The end stomps and cut outs formed in the
zipper 24 are shown somewhat schematically at the right-

hand side of figqure 31.

Figure 32 of the drawings shows another shape of end
stomp which can be produced by a modified version of the
apparatus shown 1in figures 2%A, 29B, 30A and 30B or in
figure 31, In this case, the end stomp is shaped as in
figure 26 but with reversed curvature. It should of course
be noted that figure 32 shows the adjacent end-stomps 1156,
1158 of two adjacent pairs of end-stomps, the respective
slider being located to the right and left respectively of
the end stomps shown in figure 32. Figure 23 shows one
such slider. Figure 33 shows the slider adjacent the end-

stomps 1156, 1158.

Figure 34 corresponds to figure 32 but shows end
stomps having inclined portions 1160, to each side of a

cut-out 1162,

Figure 35 corresponds to figure 32 but shows end

stomps 1163, 1164 having stepped shapes as in figure 25.

Figures 36 to 38 of the drawings show successive
stages in the rotary movement of a pair of rotary cutters
which can be used instead of the apparatus shown in figure
31. Figures 36 to 38 show a zipper 24 which moves between
first and second rotary cutters 1164, 1166 which are
contrarotating. The cutters 1164, 1166 follow D-shaped
paths having straight portions adjacent the zipper 24. The
cutters are shaped to remove from the =zipper the semi-

circular portions described above with reference to figures
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298, 30B and 31. A similar pair of crushing heads (not
shown) can be employed to crush the zipper and form end

stomps of any desired shape.
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CLAIMS

1. A slider for mounting on a pair of interengagable
profiles of a zipper fastener, the slider comprising a body
having a longitudinal throughpassage for receiving the
profiles; and

means for mounting the slider body on the profiles for
longitudinal sliding movement therealong:

the throughpassage being open at the bottom to allow
the =zipper profiles to pass therethrough for mounting of
the slider thereon and being shaped to bring the profiles
of a zipper on which the slider is mounted into engagement
with each other upon movement of the slider therealong in a
first direction; and

the body having a plough portion located in the
throughpassage and shaped to separate the said profiles
from engagement with each other upon movement therealong in
a second, opposite direction;

wherein the throughpassage is shaped to define a
cavity adjacent the leading end thereof to receive a
conjoined end portion of the profiles of a said zipper

fastener when the slider is mounted thereon.

2. A slider according to claim 1, in which the cavity

is located above the plough portion.

3. A slider according to claim 1 or 2, in which the
body is shaped to define a roof portion which closes the

top of the cavity.

4, A slider according to any preceding claim, in
which the plough portion is formed at the lower end of a
dependent support member which extends downwardly into the

throughpassage.
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5. A slider according to claim 4, in which the plough
portion is formed to extend from the support member in the

direction towards the leading end of the throughpassage.

6. A slider according to claims 4 or 5, in which the
support member has the form of a web which is narrower than

the plough portion in the transverse direction of the

slider.

7. A slider according to any of claims 4 to 6, in
which the plough portion has opposed, parallel side faces
for contacting respective profiles of a zipper fastener in

order to separate the profiles from interengagement.

8. A slider according to any preceding claim, in
which the plough portion tapers inwardly to its lowermost

edge.

9. A zipper fastener comprising a pair of
interengagable profiles and a slider according to any
preceding claim mounted thereon for longitudinal sliding
movement therealong, the =zipper profiles being joined to
each other over a portion of their Ilengths adjacent at
least one of their ends to form a conjoined end portion, at
least a portion of which is receivable in the cavity in the
throughpassage at the limit of the movement of the slider

along the profiles in the first direction.

10. A zipper fastener according to claim 9, in which
the conjoined end portion of the zipper profiles is shaped
at its end adjacent the slider to extend a greater distance
towards the mid-point of the zipper at the upper edge of
the profiles than at the lower edge.
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11. A zipper fastener according to claim 10, in which
the edge of the conjoined end portion adjacent the slider

extends obliquely across the fastener.

12. A zipper fastener according to claim 11, in which

the said edge of the conjoined end portion is rectilinear.

13. A zipper fastener according to claim 12, in which
the said edge extends at a angle to the longitudinal zipper

edges which is less than 90 degrees.

14. A zipper fastener according to claim 13, in which

the angle is less than 60 degrees.

15. A zipper fastener according to claim 16, in which

the angle is between 30 degrees and 60 degrees.

16. A zipper fastener according to claim 11, in which

the edge extends curvilinearly.

17. A zipper fastener according to claim 16, in which

the curvilinear edge is convex towards the slider.

18. A zipper fastener according teo claim 16, in which

the curvilinear edge is concave towards the slider.

19. A zipper fastener according to claim 16, in which

the curvilinear edge follows an ogee curve.

20. A zipper fastener according to claim 16, in which

the edge has a stepped shape.

21. A zipper fastener according to claim 20, in which
the stepped shape comprises at least two portions extending

perpendicularly to the longitudinal edges of the profiles
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and at least one portion therebetween extending

substantially parallel thereto.

22. A zipper fastener according to any of claims 9 to
21, in which the zipper profiles are joined to each other
over respective portions of their lengths adjacent the
other end of the =zipper to form a further conjoined end

portion.

23. A zipper fastener according to claim 22, in which
the edges of both conjoined end portions extend a greater
distance towards the mid-point of the zipper at the upper

edge of the profiles than the lower edge.

24. A zipper fastener according to claim 23, in which
the edge of the further conjoined end portion adjacent the

slider is shaped as defined in any of claims 11 to 21.

25. A zipper fastener according to any of claims 9 to
24, in which the =zipper profiles respective interengaging
formations extending therealong and dependent lower flanges
between which the plough portion is located and against

which it acts to separate the profiles from disengagement.

26. A zipper fastener according to claim 25, in which
slider is in accordance with any of claims 4 to 8 and the
support member lies between the interengaging formations

when the profiles are separated.

27. A zipper fastener comprising first and second
profiles which are releasably engagable and re-engagable
with each other, each profile comprising a first
longitudinally extending portion having formations for
engagement with the first portion of the other profile and,
laterally thereof, a second, flange portion for attachment

of the respective profile to a substrate, the first portion
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lying closer to a first lateral edge of the zipper and the
second portions lying closer to a second lateral edge of
the zipper, wherein the profiles have conjoined portions at
spaced 1intervals along their lengths, the conjoined
portions extending over at least a portion of the width of
at least the first portion and being arranged in pairs at a
first interval between the conjoined portions of each pair
and a second interval between the pairs, at least one of
the conjoined portions of each pair being shaped such that
it extends a greater distance towards the other conjoined
portion of the pair adjacent the first longitudinal edge of

the said conjoined portion than adjacent the other.

28. A zipper fastener according to claim 27, in which

the first interval is greater than the second interval.

29. A zipper fastener according to c¢laim 27 or 28,
having portions of reduced width located between the pairs

of conjoined portions.

30. A zipper fastener according to claim 27, in which
the portions of reduced width are formed by removal of

material from the second portions of the zipper profiles.

31. A zipper fastener according to claim 30, in which
the reduced-width portions formed by removal of portions of

material which are substantially semi-circular.

32. A zipper fastener according to any of claims 28 to
31, in which both conjoined portions of each pair thereof
are shaped such that they extend a greater distance towards
the other conjoined portion of the pair adjacent the first
longitudinal edge of the said conjoined portion than

adjacent the other.
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33. A zipper according to any of claims 27 to 32, in
which the said one of the conjoined portions is shaped such
that its edge facing the other conjoined portien of each

pair is shaped as defined in any of claims 11 to 21.

34. Apparatus for attaching zipper fastener comprising
first and second interengagable profiles to a substrate,
the apparatus including means for feeding the fastener to
the substrate, means for attaching it to the substrate and
means for forming pairs of conjoined portions of the
profiles at intervals along the length of the fastener, the
means for forming the conjoined portions being such that at
least one of the conjoined portions of each pair is shaped
at its edge facing the other conjoined portion to extend a
greater distance towards the other portion at a first
longitudinal edge of the zipper than at the second
longitudinal edge thereof.

35. Apparatus according to claim 34, in which the
means for forming the conjoined portions are such that both
conjoined portions of each pair are shaped at their edges
facing the other conjoined portion to extend a greater
distance towards the other portion at a first longitudinal

edge of the zipper than at the second longitudinal edge
thereof.

36. Apparatus according to claim 34 or 35, including
means for forming reduced-width portions of the zipper

between adjacent pairs of conjoined portions.

37. Apparatus according to any of claims 34 to 36, in
which the means for forming the conjoined portions comprise
first and second members shaped to form the conjoined end

portions and to crush the zipper therebetween.
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38. BApparatus according to c¢laim 37, in which the
means for forming the reduced-width portions comprise die
and punch members, between which the zipper is arranged to

pass.

3%. Apparatus according to c¢laim 37, in which the
means for forming the reduced-width portion comprise first
and second rotary cutters, between which the zipper is

arranged to pass.

40. Apparatus according to any of claims 36, 38 and
3%, in which the means for forming the conjoined end
portions and the means for forming the reduced-width
portion are arranged to move as a unit longitudinally of

the zipper.

41. Apparatus according to any of claims 38 to 40,
including means for severing the zipper fastener into
individual lengths at locations between adjacent pairs of

conjoined portions.

42. Apparatus according to claim 41, including means
for severing the zipper fastener into individual lengths at

the reduced-width portions.

43. DApparatus according to claim 41 or 42, arranged to
attach the zipper lengths to a substrate transversely to

the direction of movement of the substrate.

44. Apparatus according to any of claims 38 to 40,
arranged to attach the zipper in a continuous length in the

direction of movement of the substrate.
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45. Apparatus according to any of claims 38 to 44,
including means for mounting sliders on the fastener

vetween the conjoined portions of each pair thereof.

46. Apparatus according to any of claims 38 to 45,

which is a form-fill-seal apparatus.

47. Apparatus according to any of claims 38 to 45,

which is an apparatus for making unfilled packages.

48. Apparatus according to any of claims 38 to 45,
which 1is an apparatus for applying 1lengths of zipper
fastener to a continuous elongate substrate at spaced

intervals therealong and transversely to the substrate.

49. A recloseable package having a zipper fastener

according to any of claims 11 to 33.

520. An elongate web of flexible plastics material
having first and second parallel longitudinal side edges
and, spaced at regular intervals therealong lengths of
zipper fastener according to any of claims 11 to 26, each
being positioned approximately mid-way between and
extending transversely to the side edges of the web and
having a length which is approximately one-half of the
width of the web.

51. A method making reclosable packages in which a web
according to claim 50 is formed into a tube, the tube is
flattened and sealed transversely at intervals such that a
length of =zipper 1is located between and adjacent to
successive seals, the tube 1is severed into individual
packages and, before or after severing, the zipper lengths
are secured to the confronting surface of the web when

formed into a tube.
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52. A zipper fastener comprising a pair of
interengagable profiles joined to each other over a portion
of their lengths adjacent tat least one of their ends to
form a conjoined end portion, at least a portion of which
is receivable in the cavity in the throughpassage at the
limit of the movement of the slider along the profiles in
the first direction, the conjoined end portion being shaped

as defined in any of claims 11 to 21.

53. A sealing bar for use in the production of a
zipper fastener according to c¢laim 52, the sealing bar
having at least one raised end portion which is shaped to
join the zipper profiles to each other over a portion of
their lengths adjacent at least one of their ends to form a

conjoined end portion which is shaped as defined in claim
52.

54. A zipper fastener substantially as hereinbefore

described with reference to the drawings.

55. A slider for a zipper fastener, the slider being

substantially as hereinbefore described with reference to

the drawings.

56. A method of attaching zipper fasteners to a
substrate, the method being substantially as hereinbefore

described with reference to the drawings.

57. BApparatus for making packages, the apparatus being
substantially as hereinbefore described with reference to

the drawings.
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International application No.
INTERNATIONAL SEARCH REPORT PCT/GB2010/050238
Box No.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. m Claims Nos.: 54-57
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningtul international search can be carried out, specifically:

see FURTHER INFORMATION sheet PCT/ISA/210

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. l___‘ As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment of
additional fees.

3. As only some of the required additional search fees were timely paid by the applicant, this intemational search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

l:] No protest accompanied the payment of additional search fees.
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210

Continuation of Box II.2?

Claims Nos.: 54-57

Claims 54-57 do not comply with Rule 6.2(a) PCT.

The applicant’s attention is drawn to the fact that claims relating to
inventions in respect of which no international search report has been
established need not be the subject of an international preliminary
examination (Rule 66.1(e) PCT). The applicant is advised that the EPO
policy when acting as an International Preliminary Examining Authority is
normally not to carry out a preliminary examination on matter which has
not been searched. This is the case irrespective of whether or not the
claims are amended following receipt of the search report or during any
Chapter II procedure. If the application proceeds into the regional phase
before the EPO, the applicant is reminded that a search may be carried
out during examination before the EPO (see EPO Guideline C-VI, 8.2),
should the problems which led to the Article 17(2) declaration be
overcome.
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