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rollers (30a, 30b) and a zipper cutter (32) are mounted for movement with the film on a linear motor (14). A pneumatic cylinder (18)
raised the application bar towards the film (10). The applicator bar moves .in direction C to apply the zipper to the film (10) moving
In direction A, then moves with the sealing bar and the film In direction B, away from the film in direction C’, back to its starting
position In direction B', then towards the film again in direction C. A further length of zipper may be fed to the applicator bar at any

time after the bar has moved away from the film in direction C' and therefore during an end portion of the forward stroke of the
motor, or during its return stroke.
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& (57) Abstract: An apparatus for application of zippers to film material (10) comprises an applicator bar (22) for presenting pre-cut
R lengths of zipper (25) to the film and a heated sealing bar (34) for sealing the pre-cut lengths to the film. The applicator bar, the
& sealing bar, feed rollers (30a, 30b) and a zipper cutter (32) are mounted for movement with the film on a linear motor (14). A

& pneumatic cylinder (18) raised the application bar towards the film (10). The applicator bar moves .in direction C to apply the zipper
N the film (10) moving in direction A, then moves with the sealing bar and the film in direction B, away from the film in direction
C’, back to its starting position in direction B’, then towards the film again in direction C. A further length of zipper may be fed to
the applicator bar at any time after the bar has moved away from the film in direction C’ and therefore during an end portion of the
forward stroke of the motor, or during its return stroke.
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APPLTICATION OF ZIPPERS TO A MOVING FILE MATERIAL

This invention relates to methods of and apparatus for

oy |
i

applying reclosable fastener profiles, otherwise known as

| -

zippers, to film material, where the zipper 1is applied

transversely to the direction of movement of the film

material.
Transverse web or cross-web technology is now well known,

where a zipper 1is applied transversely to the longitudinal

c e

axis of a film, but by its very nature the inclusion of means

to stop the film and apply the zipper makes a continuously

operating unit inefficient.

It is therefore an object of the present invention to

provide a method of and apparatus for applying the =zipper

while the film material or web is still moving at the normal

F

line rate, thus maintaining the efficiency of the line

operation.
Our international patent application WO-A-03/097341

describes and claims such an apparatus and method. The

object of the present application is to provide further such
apparatus and method.
WO-A-99/59872 (Robert Bosch GmbH) discloses an apparatus

g
y—

for applying zippers transversely to a moving web of film

material. The apparatus includes a fixed guide cassette to

which lengths of zipper are fed for application to the web by

a securing device which includes a pair of sealing jaws which

are movable back and forth in the direction of web movement.

According to the present invention there is provided an

apparatus for applying a =zipper strip to a moving fllm

transversely to the direction of movement o¢f the film,

comprising means for producing continuous movement of the film

in the said direction, applicator means arranged to recelve

the zipper strip, to present it to the film at a first

location and to move with the film in the said direction to
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a second location, and sealing means arranged to move together

with the applicator means in the said direction from the first

Lo the second location to effect sealing of the zipper strip

| —

to the film during the said movement, the applicator means and

the sealing means being arranged for reciprocal return

movement in a direction opposite to the said direction from

the second location to the first location.

Preferably, the apparatus includes a zipper-supply means

arranged to supply lengths of zipper strip to the,appiicator

means, the applicator means, the zipper-supply means and the

sealing means beilng arranged for movement as a unit between

the first and second locations.

Advantageously, the zipper-supply means comprises means

for cutting continuous zipper into lengths for application to

the film and means for feeding the continuous zipper to the

cutting means.

Conveniently, the apparatus includes means for receiving

a continuous zipper supply, the supply-receiving means being

stationary relative to the zipper-supply means.

Preferably, the applicator means and the sealing means

are located at respective opposite sides of the f£ilm.
Conveniently, the sealing means comprises a heated
sealing bar.
Advantageously, the applicator means and the sealing

means are reclprocally driven by a linear motor.

Preferably, the applicator means is movable towards and

away from the film in a direction substantially perpendicular

to the said direction.

The invention also provides a method of applying a'zipper

strip to a moving film transversely to the direction of

movement of the film, the method comprising moving the film

continuously in said direction, supplying a zipper strip to

the film at a first location by an applicator means, moving

the applicator means and sealing means together with each

other in the said direction from the first to the second
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location to effect sealing of the zlpper strip to the film

during the movement from the first to the second location, and

returning the applicator means and sealing . means in a

direction opposite to the said direction from the second to

the first location.

Preferably, the lengths of zipper strip are supplied to

the applicator means from a zipper-supply means, the zipper-

supply means being moved as a unit with the applicator means

and the sealing means between the first and second locations.

A further zipper strip length may be supplied from the

zlpper—-supply means to the applicator means no later than the

——

return of the applicator means, zlpper-supply means and

sealing means to the first location.

Advantageously, further zipper strip length is supplied

to the applicator means after sealing of the first zipper

strip Jlength to the film 'but prior to arrival of the

applicator means, zipper-supply means and sealing:méans at the

second location.

Preferably, the further zipper strip length is supplied

to the applicator means during the return movement of the

applicator means, zipper-supply means and sealing means to the

first location.

Preferably, the applicator means is moved at the first

location in a direction substantially perpendicular to the

vt

sald direction of movement of the film, in order to apply the

Z1p

[ —

per Lo the film and is moved in the opposite direction

after sealing of the zipper strip to the file and prior to its

return movement to the first location.

kot

An embodiment of the invention will now be described by

way of example with reference to the drawings of this

speclficaticn, in which:

Figure 1 is a somewhat schematic perspective view of an

apparatus for applying zipper strips transverselv to a moving

web:;

Figure 2 is a somewhat schematic perspective view of a
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form~-fill-seal packaging machine

ratus of fiqure 1;

‘Figure 3 is a schematic side view showing the operation

of the

apparatus of figure 1;

Figure 4 1is a somewhat schematic top plan view of the

apparatus of figure 1 1n operation; and

Figures 5a to 5e are further schematic side views showing

the operation of the apparatus of figure 1.

Figure 1 shows a web of plastics film 10 which is moving

continuously 1in the direction A shown by an arrow. A

gulidews

y 12 for a linee

r motor 14 i1s mounted beneath the film

10. The linear motor can be driven to move linearly in first

and second, opposite directions B,B' shown by arrows. The

r—

Linear motor 14 may be of any of the many known types of

linear motor which are well-known to one skilled in the art

of the present invention. The linear motor 14 is provided

wilith suitable power and control means which are also well-

known to one skilled in the art and are therefore not shown

in figure 1 or described further herein.

A supf:ort plafform 16 1s mounted on the motor 14 and

carries centrally a pneumatic cylinder 18, to which compressed

alr can be supplied by suitable pressure and control means
J

which are well-known in the art and are, again not shown in

figure 1 or described further herein. To each side of the
cylinder 18, the platf

orm carries a guilde 20a, 20b, each of

which consists of a piston-and-cylinder arrangement.

The cylinder 18 and guides 20a, 20b carry at their upper

ends a zZipper applicator bar 22. The applicator bar 22 is

movable below the film 10 in first and second, opposite

directions C,C' shown by arrows, the directions being

=

perpendicular to the direction A of movement of the film 10.

The applicator bar 22 has a longitudinal groove 24 which 1is

shaped and dimensioned to receive lengths of zipper 26 whch

1s fed continuously from a spool 28 which 1s mounted at a

i

sultable statlionary location nearby. The continuocus length
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of zipper 26 passes through the nip of a pair of counter-
rctating drive rollers 30a, 30b which are mounted on support
platform 16. The drive rollers 3Ca, 30b are driven by a
suitable drive means (not shown) and feed the zipper 26
o> beneath a reciprocating klade 32 which is mounted on the
appiicator bar 22 and is driven and controlled by means (not
shown) to cut the =zipper 26 into predetermined lengths,
usually less than the width of the film 10, the continuous
length of zipper 26 being fed into the slot 24 in the
10 applicator bar 22 by the drive rollers 30a, 30b prior to
cutting by the blade 32. The zipper 26 consists of continuous
lengths of interengaging releasable male and female fastener

strips, for example of any of many known types.

A heated sealing bar 34 is positioned above the film 10

15 and is fixed relative to the platform 16. The sealing bar 34

1s shaped along its lower edge 36 to align with the upper edge

of the applicator bar 22 adjacent to the groove 24 in the

applicator bar and thereby to apply heat to the film 10 at a

location adjacent the location of a length of zipper 26

20 located in the groove 24 of the applicator bar 22 and

presented to the film 10 by upward movement of the applicator
bar 22.

Figure 2 of the drawings shows the general arrangement

of a horizcntally-operating fcrm-fill-seal packaging machine
2> which includes the apparatus of figure 1 which is indicated

by the reference numeral 30. The apparatus 5C is orientated

with the applicator bar 22 uppermost in figure 2: any

orientation is possible. In the orientation of figure 2, a

suitable vacuum device (not shown) is included to retain
30 zipper lengths in the groove 24.

It should be noted that, although the invention is
described herein with reference to a horizontally-operating
form-fill-seal machine, the invention is equally applicable
to vertically-operating form-fill-seal machines (as are also

35 well-known in the packaging art), to machines of the kind
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known as bag-converting machines which produce empty

reclosaple bags, and to machines (known as reel-to-reel

machines) which apply lengths of zipper to a continuous film

for subsequent use in form-fill-seal or bag-converting
> machines.

Returning now to figure 2, the film 10 is stored in a
roll 52 which can rotate to allow the film to be drawn by &
pair of feed rollers 54a, 54b through the apparatus 30, whence
1t passes around further guide rollers 56a, 56b before being

10 fed to a forming box 58 of a conventional horizontal form-
fill-seal packaging machine. Articles 60 to be packaged are
fed in the direction E shown by an arrow on a conveyor belt 62
to the forming box 58, where, in the conventional manner, the
film 10 is folded around the article 60 and the longitudinal

15 edges of the film 10 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 58, the folded film
passes between a pair of heated cross-seal jaws 64a, 64b which

form transverse seals between the inner faces of the folded

20 film and also sever the film to provide 1individual sealed

packages 64 containing the articles §0.

It should be mentioned that, in accordance with cross-web
technology, the zipper 26 is cut into lengths which are
slightly less than one-half of the width of the film 10, the

25 male and female profiles of the zipper lengths being engaged
with each other. The lengths of zipper are located by the
applicator bar 22 centrally of the film 12. Thus, when the
film is folded in the forming box 58, the portions of the film
Lo each side of the zipper length form the sides and one face

30 of the eventual package. The length of zipper is attached to
what becomes the other face of the package, so that, by the
operation of the cross-seal jaws, 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

35 packages thus have a transverse heat seal at each end and,
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positioned inwardly of one of the seals, an openable and

reclosable seal formed by the zipper strips for use after
cpening of the package by breaking the adjacent heat seal.

Figure 3 of the drawings shows the operation of apparatus

5 of figure 1. 1In figure 3, the film 10 is shown moving in the
direction A. The applicator bar 22 is shown movable between
1ts first and second limit positions X, Y, determined by the
linear motor 12. Movement from X to Y is referred to herein
on the “forward stroke”; movement in the reverse direction is

10 referred to on the “return stroke”.

The lengths of zipper 26 are presented to the applicator
bar 22 when it is in its first limit position X. The bar is
then raised by the pneumatic cylinder 18 in the direction C
until it contacts the lower surface of the film 12. Further

15 movement in the directicn C results in movement of the film
10 against the sealing bar to apply sealing heat to the
opposite face of the film 10, the lower edge of the sealing
bar coming to rest on the upper (as shown in figure 1) edge
of the applicator bar 22 adjacent the groove 24.

20 The applicator bar 22 and seal bar 32 are then moved in
the direction B by the linear moctor, until the second limit
position Y is reached. During this movement, the speed of
travel of the motor 14 and of the film 1C are equal to each
other. At the second limit position Y, the applicator bar 22

25 1s moved away from the film 10 in the direction C', leaving
the zipper length 26 attached to the film 10, prior to its
belng returned to the first limit position X by movement in
the direction B' by the linear motor 14. The cycle is then
repeated to apply the zipper strips at spaced intervals along

30 the length of the £film 10. The motor 14 1s capable of
producing a very rapid acceleration and ceceleraticn of the
applicator bar 22 and the sealing bar 34, these taking place
during the time taken for the movements in the directions C
and C'.

35 Figure 4 of the drawings 1is a schematic plan view
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corresponding to figure 3 and showing the assembly of the
support platform 16, appiicator bar 22, sealing bar 24, blade
32 and drive rollers 30a, 30b (all referred to collectively
hereinafter as “the applicator unit”) moving between the limit

positions X and Y. It will be noted that, during this

o

movement, the spool 28 contairing the supply of zipper remains

stationary whilst the zipper 26 feeding from the spool 28 can
swing in an arc with the movement of the linear motor 14.

Although <the applicator unit 1is depicted twice 1in

10 figure 4, it will be appreciated that what is shown is the

same unit in two different positicns in its cvcle of movement,
the applicator being shown in dashed lines at position Y.
Figures 5a to 5e of the drawings show the operation of
the apparatus of figure 4 in more detail. In these figures
1> the film 10 1is again shown moving continuously in the
direction A. The applicator bar 22 is shown movable between
its first and second limit positions X, Y, determined by the
linear motor 12.
Figure 5a shows an arbitrary starting point in the cycle
20 in which the applicator bar 22 and the sealing bar 34 are at
the first limit position X and with a& length of zipper 26
received in the groove in the applicator bar. From this
position, the applicator bar 22 is raised by the pneumatic
cylinder 18 in the direction C until it contacts the lower
25 surface of the film 12. Further movement in the direction C
results in movement of the film 10 against the sealing bar 34
tO0 apply sealing heat ana pressure to the opposite face of the
film 12, the lower edge 36 of the sealing bar coming to rest
on the upper edge of the applicator bar 22 adjacent the
30 groove 24. The condition shown in figure 5b of the drawings

15 thereby achieved. The application of heat from the sealing

bar 34 to the applicator bar 22 adjacent the groove 24 causes
Zusion of the zipper strip to the film 10.
In the next phase of the cycle of operation, the

35 applicator unit is moved towards the second limit position Y
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by the linear motor in the direction B, the motor moving at
the same linear speed as the film 10. At a predetermined
point in this forward stroke of the application unit,
determined to be after the point at which the zipper strip 26
S has become attached to the film 10, the pneumatic cylinder 18
is actuated to lower the applicator bar 22 to leave the zipper
length 26 adhered to the lower surface of the film 10. The
groove 1n the applicator bar is now empty and ready to receive
a further length of zipper supplied by the rollers 30a, 30b.
10 This condition is shown in figure 5¢. The condition may be
reached at any point in the forward stroke of movement of the
applicator unit from the first to the second limit position,
up to the second limit position itself.

In the next phase of the cycle of operation, a further

15 length of zipper 26 is fed by the drive rollers 30a, 30b into
the groove 24 in the applicator bar 22 and cut to length by
the blade 32. This may take place before the applicator unit
has reached the second limit pcsition, at the second limit
position, or at a later stage in the cycle of operation (see

20 below). The condition achieved when the zipper length has
been fed into the groove 24 not later than the second limit
position is shown in figure 5d of the drawings.

At the second limit position Y, the applicator unit is
brought to a halt by the linear motor 14. At this point in

25 the operational cycle, a further length of zipper 26' may or
may not have been fed into the applicator bar groove 24.

The 1linear motor is now controlled to return in
direction B' from the second to the first limit position. 1If
it has not already been done, a further length of zipper 26

30 is fed into the groove 24 during this return stroke of
movement of the applicator unit. Figure 5e shows the
situation at an intermediate point on the reverse stroke after
feeding of the further zipper length into the applicator bar
slot. At the end of the reverse stroke, the condition shown

35 in figure 5a is again achieved. During the reverse stroke,
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the cylinder 18 maintains the applicator bar 22 in 1ts lowerec

position; the speed of movement of the unit is conveniently

the same as during the forward stroke but this 1s not

necessarily so.
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WHAT IS CLAIMED IS:

1. An apparatus for applying a zipper strip to a moving film transversely to the direction
of movement of the film, comprising means for producing continuous movement of the film
in the said direction, applicator means arranged to receive the zipper strip, to present it to the
film at a first location and to move with the film in the said direction to a second location, and
sealing means arranged to move together with the applicator means in the said direction from
the first to the second location to effect sealing of the zipper strip to the film during the said
movement, the applicator means and the sealing means being arranged for reciprocal return
movement 1n a direction opposite to the said direction from the second location to the first

location.

2. An apparatus according to claim 1, including a zipper-supply means arranged to supply
lengths of zipper strip to the applicator means, the applicator means, the zipper-supply means

and the sealing means being arranged for movement as a unit between the first and second

locations.

3. An apparatus according to claim 2, in which the zipper-supply means comprises means

for cutting continuous zipper into lengths for application to the film and means for feeding the

continuous zipper to the cutting means.

4. An apparatus according to claim 3, including means for receiving a continuous zipper

supply, the supply-receiving means being stationary relative to the zipper-supply means.

5. An apparatus according to any one of claims 1 to 4, in which the applicator means and

the sealing means are located at respective opposite sides of the film.

6. An apparatus according to any one of claims 1 to 5, in which the sealing means

comprises a heated sealing bar.
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/. An apparatus according to any one of claims 1 to 6, in which the applicator means and

the sealing means are reciprocally driven by a linear motor.

8. An apparatus according to any one of claims 1 to 7, in which the applicator means is
movable towards and away from the film in a direction substantially perpendicular to the said

direction.

9. A method of applying a zipper strip to a moving film transversely to the direction of
movement of the film, the method comprising moving the film continuously in said direction,
supplying a zipper strip to the film at a first location by an applicator means, moving the
applicator means together with a sealing means in the said direction from the first to a second
location, effecting sealing of the zipper strip to the film during the movement from the first to
the second location, and returning the applicator means and sealing means in a directioﬁ

opposite to the said direction from the second to the first location.

10. A method according to claim 9, in which the lengths of zipper strip are supplied to the
applicator means from a zipper-supply means, the zipper-supply means being moved as a unit

with the applicator means and the sealing means between the first and second locations.

11. A method according to claim 9 or 10, in which a further zipper strip length is supplied
to the applicator means after sealing of a first zipper strip length to the film but prior to arrival

of the applicator means, the zipper-supply means and the sealing means at the second location.

12. A method according to claim 9 or 10, in which a further zipper strip length is supplied
to the applicator means during the return movement of the applicator means, zipper-supply

means and sealing means to the first location.
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13. A method according to any one of claims 9 to 12, in which the applicator means 1s
moved at the first location in a direction substantially parallel to the plane of the film and
substantially perpendicular to the direction of movement thereof in order to apply the zipper
to the film and is moved in the opposite direction after sealing of the zipper strip to the file

and prior to its return movement to the first location.
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