woO 2009/015113 A2 |00 0 OO0 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T O 0

International Bureau

(43) International Publication Date
29 January 2009 (29.01.2009)

(10) International Publication Number

WO 2009/015113 A2

(51) International Patent Classification: Not classified

(21) International Application Number:
PCT/US2008/070702

(22) International Filing Date: 22 July 2008 (22.07.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/961,752
12/218,418

24 July 2007 (24.07.2007)
15 July 2008 (15.07.2008)

Us
Us

(71) Applicant (for all designated States except US): ILLI-
NOIS TOOL WORKS INC. [US/US]; 3600 West Lake
Avenue, Glenview, Illinois 60026 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US only): KOSUB, Roy
[US/US]; 3600 West Lake Avenue, Glenview, Illinois
60026 (US). MATIAS, Victor [US/US]; 3600 West Lake
Avenue, Glenview, Illinois 60026 (US).

(74) Agent: HAUPTMAN, Benjamin J.; Lowe Hauptman
Ham & Berner, LLP, 1700 Diagonal Road, Suite 300,
Alexandria, Virginia 22314 (US).

(81)

(34)

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

without international search report and to be republished
upon receipt of that report

(54) Title: METHOD TO ACCURATELY CONTROL SIZE,
ABLE MECHANISM

£ilm
direction

VELOCITY, AND RELATIVE POSITION SETS OF RECLOS-

Fig.1l

(57) Abstract: The apparatus includes an extrusion die and further includes a main or primary extruder for the supply of material,
such as low density polyethylene, to form the tubing for the manufacture of reclosable packages, bags or pouches. The apparatus
further includes at least one secondary extruder, or co-extruder, for the extruding of each reclosable profile onto the tubing. The
speed of the co-extruders is controlled so as to control the extrusion of the reclosable profiles.
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METHOD TO ACCURATELY CONTROL SIZE, VELOCITY, AND
RELATIVE POSITION SETS OF RECLOSABLE MECHANISM

This application claims priority under 35 U.S.C. §119(e) of
provisional application serial no. 60/961,752, filed on July 24, 2007.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates to a manufacturing method to control
the size velocity and relative position of a reclosable mechanism or multiple
reclosable mechanisms, such as a zipper or zippers on a flexible plastic film,

bag or pouch.

Description of the Prior Art

In the prior art of the manufacture of zippers and similar devices for
reclosable plastic film, bags or pouches, the velocity of the delivery of the
resin to the profiles or to the locking elements could not be accurately
controlled by such elements as a choke device. This inability to accurately
control the resin velocity made it difficult to extrude complex locking

mechanisms at a reasonable cost and production rate.

Further prior art includes methods where the zipper tape is extruded,
wound and then, in a secondary process, unwound, heated and attached to
the film. Still further prior art may be found in published patent application
US2005/0269733 Al entitled "Method of and Apparatus for Forming
Multiple Closure Elements".
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OBJECTS AND SUMMARY OF THE INVENTION

It is therefore an object of the present invention to provide a method
and apparatus for the manufacture of complex locking mechanisms for
reclosable interlocking elements, such as a zipper profile on a flexible film

plastic package, bag or pouch, at a reasonable cost and production rate.

It is therefore a further object of the present invention to provide
accurate control of the velocity of the resin flow delivered to the profile at its
point of juncture with the film or tubing of the reclosable plastic package,
bag or pouch.

It is therefore a still further object of the present invention to improve
adhesion of closure elements to the body of the package, bag or pouch by

preventing exposure of the contact surfaces.

These and other objects are attained by cooling the integral profile
tubing and drawing it in a negative ratio whereby the circumference of the
cooled and drawn finished tubing is less than the circumference of the die
plate. The resin for the profile interlocking elements is delivered from a co-
extruder through a separate channel, or several separate channels, to the die
body and thence to the die plate, where the resin is joined to the film (tubing)

at a controlled rate, with the control being the speed of the co-extruder drive.

DESCRIPTION OF THE DRAWINGS

Further objects and advantages of the invention will become apparent
from the following description and claims, and from the accompanying

drawings, wherein:
Figure 1 is a schematic of the apparatus of the present invention.

Figures 2a-2i are examples of zipper profiles which can be produced by

the apparatus of the present invention.

PCT/US2008/070702
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings in detail, wherein like numerals indicate
like elements throughout the several views, one sees that Figure 1 is a
schematic of the apparatus 10 of the present invention. Extrusion die body 12
receives the material for the formation of the tubing (e.g. a tube or a film), such
as, but not limited to, low density polyethylene, from primary extruder 14 and
extruder material hopper 16 via supply channel 18. Supply channel 18 joins
extrusion die body primary supply channel 20 which is formed within extrusion
die body 12. Extrusion die body primary supply channel 20, in turns, feeds the
material for the tubing to the extrusion die cavity 22 where the tube or film 100
is formed. Tube or film 100, typically in a cylindrical shape, exits from the
mouth 24 of extrusion die plate 13, and therefore may be referred to as tubing
(or as a low density polyethylene bubble). The tubing is typically drawn into a
negative ratio and cooled. That is, due to the speed of the film and related
factors, the circumference of the cooled and drawn finished tubing 100 is
typically less than the circumference of the extrusion die plate 13, but in some
applications may be the same size or even greater than the circumference of the

extrusion die plate 13.

Secondary extruders 30, 34 include respective secondary extruder
material hoppers 32, 36 supplying material, such as resin (which may be colored
or uncolored), for the formation of the reclosable profiles. The use of colored
resin allows the user to see and handle the profiles more easily. The resin, or
similar material, may be the same in secondary extruders 30, 34 or may be
different (including such characteristics as color). It is envisioned, however, that
the primary extruder 14 would supply a flexible, soft and pliable material while
the secondary extruders 30, 34 would supply a more rigid, robust material for
forming reclosable profiles 102, 104. The resin, or similar material, is provided
via respective secondary supply channels 38, 40 (typically implemented as
heated hoses) and respective secondary die body supply channels 42, 44 to the

die plate, where it is joined to the tubing 100 at a controlled rate (as well as a

PCT/US2008/070702
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controlled temperature), with the control being the speed of the drive of the
secondary extruders 30, 34, thereby forming reclosable profiles 102, 104 on
tubing 100. The resin (or other material) from the secondary extruders 30, 34 for
forming the reclosable profiles 102, 104 does not come into contact with the
material (tube or film 100) from the primary extruder 14 until it reaches the
extrusion die plate 13 typically approximately one half inch (although other
distances are envisioned) before both exit the extrusion die body 12. The control
of the speed of the drive of the secondary extruders 30, 34 and or control of the
temperature of the resin or similar material provided to the secondary supply
channels 38, 40 (is, in turn, typically controlled by CPU 200 or a similar
processing device) thereby provides the ability to extrude more complex shapes
of the interlocking elements than was previously possible. Additionally, it is
envisioned that as many as nine, or even more, secondary extruders may be
used, with respective material supplies and secondary supply channels to form
the various complex shapes. Figures 2a-2i are representative of a sample of the
many profile shapes that are possible with various embodiments of the present
invention which, applicant believes, have been difficult, if not impossible, to
obtain with the prior art, particularly with respect to multiple interlocking

elements formed on a single profile.

The resulting configuration typically has many or all of the following

advantages:

1. the velocity and speed of the resin for the locking mechanism is

controlled separately from that of the tubing;

2. the velocity of the resin for the interlocking elements is

controlled accurately and separately from that of the tubing;

3. the distance between sets of profiles is controlled;
4. more complex locking mechanisms may be manufactured;
5. the cooling rate of the interlocking elements is accurately

PCT/US2008/070702
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controlled;
6. more complex multiple interlocking elements are possible;
7. interlocking elements with separators between the interlocking

elements can be provided,;

5 8. the shapes, construction and structural characteristics of the
interlocking elements are controlled, including profiles with multiple

interlocking elements;

9. the tubing may have two or more sets of profiles, each set

provided with separate sources of profile control;

10 10.  the separate resin source can be a co-extruder (or secondary

extruder);
11.  the profiles are provided with multiple interlocking elements;

12.  aco-extruder (or secondary extruder) can provide resin flows to
several sets of profiles or a separate co-extruder (or secondary extruder) can be

15  used for each resin flow;

13.  the flow of resin to the profiles can be controlled, so that the

profiles cool at a controlled rate; and

14.  the speed of the profile extrusion can be controlled so that the
speed of the profile extrusion and the speed of the film extrusion are equal when

20 the profile and the film come into contact with each other.

Thus the several aforementioned objects and advantages are most
effectively attained. Although preferred embodiments of the invention have been
disclosed and described in detail herein, it should be understood that this
invention is in no sense limited thereby and its scope is to be determined by that

25  ofthe appended claims.
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CLAIMS

What is Claimed is:

1. An apparatus for producing film for reclosable packages, bags or

pouches, comprising:

a primary extruder;

at least one secondary extruder;

an extrusion die plate with a primary channel for receiving primary
material from the primary extruder for forming a film;

the extrusion die plate further including at least one secondary channel
for receiving secondary material from the at least one secondary extruder for
forming reclosable zipper profiles on the film; and

a control device for controlling velocity of flow of the secondary material

to provide desired shapes of the reclosable zipper profiles.

2. The apparatus of Claim 1 wherein the at least one secondary extruder

includes at least two secondary extruders.

3. The apparatus of Claim 2 wherein the primary extruder provides low

density polyethylene material.

4. The apparatus of Claim 1 wherein the at least one secondary extruder

provides resin material.

5. The apparatus of Claim 2 wherein the secondary extruders include at
least a first secondary extruder and a second secondary extruder, and the
secondary material from the first secondary material is different from the

secondary material from the second secondary extruder.
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0. The apparatus of Claim 2 wherein the secondary extruders include at
least a first secondary extruder and a second secondary extruder, and the
secondary material from the first secondary material is the same as the

secondary material from the second secondary extruder.

7. The apparatus of Claim 2 wherein a velocity of the film and the velocity
of the secondary material are controlled so as to be equal when the secondary

material and the film come into contact with each other.

8. The apparatus of Claim 1 wherein at least one heated hose connects the

at least one secondary extruder to the extrusion die body.

0. The apparatus of Claim 2 wherein a temperature of the secondary

material is controlled by the processing device.

10.  The apparatus of Claim 1 wherein a speed of the film is controlled
whereby a circumference of the film is less than a circumference of the extrusion

die plate.

11.  The apparatus of Claim 1 wherein the reclosable zipper profiles include

a plurality of interlocking elements.

12, The apparatus of Claim 1 wherein the at least one secondary extruder

provides colored secondary material.
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13. The apparatus of Claim 1 wherein the control device controls velocity
of flow of the secondary material whereby a distance between sets of profiles 1s

controlled.

14. The apparatus of Claim 1 wherein the control device controls velocity
of flow of the secondary material whereby separators are provided between the

interlocking elements of the reclosable zipper profiles.

15. The apparatus of Claim 1 wherein the at least one secondary extruder

can provide resin flows to a plurality of sets of reclosable zipper profiles.

16. A zipper for reclosable packages, bags or pouches, produced by a

method comprising the following steps:

providing a primary extruder;

providing at least one secondary extruder;

providing an extrusion die plate with a primary channel for receiving
primary material from the primary extruder for forming a film, further including
at least one secondary channel for receiving secondary material from the at least
one secondary extruder for forming reclosable zipper profiles on the film; and

providing a control device for controlling velocity of flow of the

secondary material to provide desired shapes of the reclosable zipper profiles.

17. The zipper of Claim 16 wherein the at least one secondary extruder

includes at least two secondary extruders.

18. The zipper of Claim 17 wherein the primary extruder provides low

density polyethylene material.
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19. The zipper of Claim 16 wherein the secondary extruders provide resin
material.
20. The zipper of Claim 17 wherein the secondary extruders include at least

a first secondary extruder and a second secondary extruder, and the secondary
material from the first secondary material is different from the secondary

material from the second secondary extruder.

21. The zipper of Claim 17 wherein the secondary extruders include at least
a first secondary extruder and a second secondary extruder, and the secondary
material from the first secondary material is the same as the secondary material

from the second secondary extruder.

22. The zipper of Claim 17 wherein a velocity of the film and the velocity
of the secondary material are controlled so as to be equal when the secondary

material and the film come into contact with each other.

23. The zipper of Claim 16 wherein at least one heated hose connects the at

Jeast one secondary extruder to the extrusion die body.

24. The zipper of Claim 17 wherein a temperature of the secondary material

is controlled by the processing device.

25. The zipper of Claim 16 wherein a speed of the film is controlled
whereby a circumference of the film is less than a circumference of the extrusion

die plate.
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26. The zipper of Claim 16 wherein the reclosable zipper profiles include a

plurality of interlocking elements.

27. The zipper of Claim 16 wherein the at least one secondary extruder

provides colored secondary material.

28. The zipper of Claim 16 wherein the control device controls velocity of
flow of the secondary material whereby a distance between sets of profiles is
controlled. The zipper of Claim 16 wherein the control device controls velocity
of flow of the secondary material whereby separators are provided between the

interlocking elements of the reclosable zipper profiles.

29. The zipper of Claim 16 wherein the at least one secondary extruder can

provide resin flows to a plurality of sets of reclosable zipper profiles.

10
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