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ABSTRACT OF THE DESCLOSURE 
An elongated flexible closed one-piece tube having 

integrally formed longitudinally continuous interlocking 
elements formed thereon for slitting, cutting and Sealing 
to form closeable and reusable pouches or bags there 
from. 

-actressess assrscararua-nnn 

The present invention relates to an improved pouch 
having a flexible closure and method of making the pouch, 
and more particularly to a tube and method of making 
a continuous tube which can be converted into a re 
usable air tight and water tight pouch with reclosable 
closure elements thereon. 
The present invention contemplates the manufacture 

of a flexible bag or pouch by the formation of a closure 
including an elongated flexible closed one piece integral 
tube. The tube is formed by extruding through a single 
annular die opening and has continuous interlocking ele 
ments extended axially along the tube at circumferentially 
spaced locations, which are extruded simultaneously there 
with and integral with the material of the tube. 
The tube profiles are then joined and the tube is then 

separated or slit longitudinally between the interlock 
ing elements in one or more places to form one or more 
continuous strips that can then be made into different 
types of bags or pouches. 
An important advantage of the tube is the ease in 

which it can be turned into a reusable air tight and water 
tight pouch. Pouches heretofore have been made by 
much longer and more expensive processes, e.g. the 
closure strips or zipper for closing the pouch has been 
made in one extrusion process and the film for the bag 
by another process. The zipper and film are then com 
bined by a process requiring two or three different steps. 

Accordingly it is an object of the present invention to 
provide an improved method for forming flexible closure 
strips and bag walls and structure for providing the strips 
and walls wherein the strips and walls can be extruded 
as a single integral unit and extrusion can be accom 
plished through a single annular die opening avoiding dis 
advantages of extrusion and sealing processes and dies 
of the type heretofore used. 

Another object of this invention is the provision of a 
method of making a unitary closed tube with fastener 
profiles thereon which can be positioned at different loca 
tions on the tube for forming bags wherein the side Walls 
of the bag and the fastener strips are integral. 
A further object of the invention is the provision of a 

continuous integral tube with a series of integral inter 
engageable profiles, which when joined, and the tube cut 
and processed, make possible the manufacture of air 
tight and water tight reusable containers in a much more 
economical and rapid method than heretofore. 
A general object of the invention is to provide an im 

proved structure and method of forming material for 
bags with closures which effect a saving in time and cost 
of manufacture over structures and methods heretofore 
available. 

Other objects, advantages and features will become 
more apparent with the teaching of the principles of the 
invention in connection with the disclosure of the pre 
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ferred embodiments thereof in the specification, claims 
and drawings, in which: 
FIGURE 1 is a perspective view with a vertical sec 

tion taken therethrough of a bag utilizing a tube with 
integral closure strips of the type embodied in the present 
invention; 
FIGURE 2 is an elevational view shown in somewhat 
static form of a die with a tube being extruded there 

from; 
FIGURE 3 is an end elevational view shown in some 

what schematic form of a tube constructed in accordance 
with the principles of the present invention; 
FIGURE 4 is also an end elevational view showing a 

tube of modified construction; 
FIGURES5 through 8 are fragmentary end elevational 

views shown in somewhat schematic form of arrangements 
of closure elements on tubes; 
FIGURE 9 is a fragmentary perspective view illus 

trating separating the material of the tube to form sepa 
rate strips; 
FIGURES 10 through 14 are fragmentary perspective 

views illustrating ways of cutting tubes having the struc 
ture of the present invention; 
FIGURE 15 is a fragmentary perspective view show 

ing a tube with perforations situated in the wall; 
FIGURE 16 is a fragmentary perspective view illus 

trating a manner of separating the tube of FIGURE 15; 
FIGURE 17 is a fragmentary perspective view showing 

the formation of openings in the tube wall; 
FIGURE 18 is a fragmentary perspective view show 

ing another step in preparing a tube such as shown in 
FIGURE 17; 
FIGURE 19 is a fragmentary perspective view show 

ing a tube with a reinforced wall portion; 
FIGURE 20 is a fragmentary perspective view show 

ing a tube with a gusset fold; and 
FIGURE 21 is a schematic perspective view showing 

another arrangement of tube structure. 
As shown on the drawings: 
FIGURE 1 illustrates a pouch or bag 10 having side 

walls 1 and 12 arranged to form a container and being 
integral with each other. Their side edges are closed by 
seams 13 to complete the container, and the top is closed 
by a flexible closure structure provided by first and second 
closure strips 14 and 15. The closure strips are situated 
at the top of the bag 10 and are integral with the bag 
walls. Flanges 20 and 2 are integrally attached to the 
strips to extend upwardly therefrom, and are an integral 
part of the container, and are extruded with the container 
and strips, being joined when extruded, and later cut dur 
ing processing. In all arrangements the closure strips are 
integral with the bag walls 1 and 12 and formed of the 
same material. 
On the inner facing surfaces the closure strips are pro 

vided with interlocking elements shown in the form of 
longitudinally extending ribs 16 and grooves 17. These 
ribs and grooves are approximately complementary shaped 
so that the ribs will press into the grooves when a closing 
pressure is applied to the outer surfaces of the strips 14 
and 5. Similarly the ribs will be pulled out of the grooves 
when the strips are forcibly pulled apart such as by grip 
ping the upstanding flanges 20 and 21 on the strips. 

It will be understood that the invention embodies use 
of various types of interlocking members of the type 
which lock when they are pressed together and separate 
when forcibly pulled apart, such as illustrated for ex 
ample in the Madsen Patents 2,558,367 and 2,637,085. 
Closure and separation of the strips may be accomplished 
manually such as by pressing the strips together between 
the thumb and forefinger, and drawing them apart with 
the hands. 
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The closure strips are made of a resilient plastic mate 
rial and are conveniently manufactured by being extruded 
from a die along with the tube to which they are integral 
ly attached. Thermoplastic and thermosetting organic 
synthetic resins are suitable for use, and of particular 
importance for this use are the vinyl type resins such 
as polyvinyl chloride, polyvinyl acetate, polyvinyl chloride 
polyvinyl acetate copolymers, and similar vinyl resins, and 
polyethylene. Rubber, either natural or synthetic, is not a 
preferred material since, in the case of rubber, it is more 
difficult to control the degree of rigidity for interlocking 
engagement between the strips. However, by proper com 
pounding and vulcanizing the rubber, the degree of rigidity 
can be controlled to make rubber acceptable for purposes 
of the instant invention. 

In accordance with the principles of the invention, 
such as illustrated in FIGURE 2, an elongated flexible 
closed integral annular tube 22 is provided with interlock 
ing elements 23 and 24 formed integrally on the Surface 
of the tube and extending axially therealong. As previ 
ously stated the interlocking elements may be of different 
shapes and configurations, and for convenience of illus 
tration are shown as being single elements, and the ele 
ments generally will be characterized by providing a rib 
with overhanging shoulders or locking surfaces 25 which 
are receivable in a mating co-acting groove 26. 
In accordance with the method of the invention the 

tube 22 is extruded through a die 27 having an annular 
continuous opening 28. The interlocking elements 23 and 
24 are simultaneously extruded so as to be integral with 
the tube, through projecting conformations in die open 
ing 28. Plastic is supplied to the die from a plastic feeder 
29 which incorporates suitable plastic feeding and supply 
mechanism which need not be described in detail as will 
be appreciated by those versed in the art. 
FIGURE 2 illustrates the interlocking elements 23 and 

24 as being formed on the outer surface of the tube 22, 
and the elements in question can also be formed on the 
inner surface. 
While the tubes of the different figures are shown as 

being of different diameters, it will be understood that 
a diameter is chosen in accordance with the size of bag 
that is required, and the sizes shown are chosen for 
convenience of illustration. 

In the arrangement of FIGURE 3, a tube 29 is formed 
with one of the interlocking elements 30 on the inner 
surface of the tube and the other interlocking element 
31 on the outer surface. This arrangement will be ad 
vantageous in certain environments depending upon the 
use to which the strips are to be put, and depending 
upon the handling methods and mechanism for cutting 
the tube, as will be discussed. The tube 29 is shown with 
the male interlocking element on the inner surface of 
the tube and the female element 31 on the outer surface, 
but it will be understood that these positions may be 
interchanged. 
FIGURE 4 illustrates a tube with plural sets of inter 

locking elements on the surface, with the sets shown on 
the inner surface. A tube 32 is shown formed in the same 
manner as the tube in FIGURE 2, and has a male inter 
locking element 33 and a female element 34 adjacent 
each other on the inner surface, and also has a male 
element 35 and a female element 36 adjacent each other 
at the other side of the inner surface of the tube. The 
elements have complementary shapes so that either of 
the female elements may be used with either of the male 
elements to provide for variations in cutting the tube 
longitudinally. 

In FIGURE 5 a tube 37 is formed with interlocking 
elements on its inner surface, with female elements 38 
and 39 at one side of the tube, and male elements 40 
and 41 at the other side of the tube. The elements de 
scribed above could also be formed on the outer surfaces 
of the tube. 
FIGURE 6 illustrates a tube 42 with elements provided 
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4. 
on the outside or outer surface of the tube, with a male 
element 43 and a female element 44 on one side, and 
with a female element 45 and a male element 46 at the 
other side of the tube, diametrically opposite the first set 
of elements 43 and 44. In some instances the positions 
of either of the elements may be interchanged, that is, 
the locations of the elements 43 and 44 may be changed. 
FIGURE 7 illustrates a tube 47 with multiple profiles 

or interlocking elements arranged on the inside and out 
side of the tube, with male elements 48 and 49 within 
the tube opposite each other, and female elements 50 
and 51 outside of the tube opposite each other. In some 
instances it may be desired to reverse the locations of 
each of the male and female elements, that is, the posi 
tions of elements 48 and 50 could be interchanged, and 
the positions of elements 49 and 51 could be interchanged. 
FIGURE 8 illustrates a tube 52 wherein the interlock 

ing elements or profiles are arranged so that the female 
and male elements are on opposite sides of the tube 
surfaces, and the male elements 53 and 54 are side-by 
side on one side of the tube within the inner surface, and 
the female elements 55 and 56 are side-by-side on the 
outer Surface of the tube, positioned substantially di 
ametrically opposite the male elements. Again, the posi 
tions of both female elements can be interchanged with 
the positions of both male elements. 
As will be appreciated from the descriptions and illus 

trations of the foregoing figures, the structure incorpo 
rates an elongated flexible closed integral tube with axially 
extending interlocking elements or profiles on the surface 
thereof, with the positions of the profiles changeable to 
accomplish the different desired results. 
FIGURE 9 illustrates a closed integral tube 57 with 

interlocking profile elements 58 and 59 thereon. To pre 
pare the structure for use as a flat strip with male and 
female elements near the edges, a knife 60 is used to slit 
the tube in a longitudinal or axial direction forming a 
Severing line 61. The severed strip which will result will 
have edges with profiles thereon, and it will be observed 
that this will form a flat strip for attachment to other 
Strips, or can be doubled for use as a bag with the ele 
ments 58 and 59 brought together in interlocked face-to 
face relationship. For use as a bag, the diameter of the 
tube can be made much larger to provide adequate mate 
rial for the bag walls. Separate bags may be formed along 
the length of the continuous tube by bringing the mate 
rial radially together and forming flat seams to complete 
individual containers having the general appearance of 
the container of FIGURE 1, with a base of the bag being 
formed by the double layer of material, unless provision 
is made for a bottom open bag. The side seams 13 may 
be formed by various methods, such as by heat sealing 
the layers together and cutting the bag from the supply 
length, such as by applying a heated cutting and sealing 
wire if a thermoplastic material is used. 
FIGURE 10 illustrates a method of severing a closed 

integral tube 62 with interlocking profile elements 63 and 
64 on the inner surface. A knife 65 forms a severed line 
66 extending axially between the elements 63 and 64. 
Another cut is formed by a knife 67 along a severance 
line 68 opposite the first severance line 66, and this will 
result in separate fastener strips with the interlocking 
elements 63 and 64 at their upper edges. When the inter 
locking elements of these strips are joined and after the 
side seams have been made, the result will be a bottom 
open bag for bottom loading. 
FIGURE 11 illustrates another method of severing 

tubes such as those illustrated in FIGURES 9 and 10. A 
tube 69 has interlocking elements 70 and 71 on the inner 
Surface, and is severed longitudinally along the line 72 
by a knife 73. The position of the severance line 72 is 
Such that it is closer to one of the interlocking elements 
than to the other. In other words, the distance shown at 
74 is less than the distance shown at 75, and this will re 
Sult in the flange 76 being longer than the flange 77 which 
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will afford convenience in separating the strips manually. 
FIGURE 12 shows the method of forming separate 

strips from a tube 78 having male and female interlocking 
elements 79 and 80 on the inner surface at one side of the 
tube and similar female and male elements 81 and 82 at 
the other side of the tube. A cut 83 is made by a knife 
84 between the elements 81 and 82, and a similar cut 
86 is made by a knife 85 between the other elements. 
This forms two separate strips 87 and 88, each with a 
male and female element at their side edges, and as will 
be seen from the showing of FIGURE 12 this arrange 
ment could be used to form two rows of pouches in a 
manufacturing operation. 
FIGURE 13 shows a method of severing a closed in 

tegral tube 89 having male and female elements 90 and 
91 on the inner surface at one side, and female and male 
elements 92 and 93 on the inner surface opposite the 
first pair of elements. Severances are made between each 
pair of elements along a line 95 by a knife 94, and along 
a line 97 by a knife 96. Additional cuts are made between 
the male and female elements 90 and 92 by a knife 98, 
and between the elements 91 and 93 by a knife 99, there 
by providing four separate closure strips 100, 101, 102 
and 103, each of which has a closure element at its edge. 
This arrangement could be used to form two rows of 
bottom open pouches in a manufacturing operation. 
FIGURE 14 illustrates a method of severing a closed 

integral tube 104 in a manner similar to that previously 
described, but where the tube has adjacent male elements 
105 and 108, and adjacent female elements 106 and 107. 
The tube is severed by a longitudinal severance line 111 
between the female elements by a knife 112, and between 
the male elements along a longitudinal severance line 
109 by a knife 110, thereby providing strips with male 
and female elements at their respective edges. 
FIGURE 15 illustrates a tube 113 with interlocking 

elements 114 and 115 and a severance line 116 therebe 
tween. The severance line is provided for manual sepa 
ration by perforations or cut slots such as may be formed 
by a perforating wheel 117. This eventually provides a 
pouch whose fastener elements when engaged cannot be 
separated until the perforation is torn. 
FIGURE 16 illustrates a tube 118 with a pair of inter 

locking elements 119 at one side of the tube on the inner 
surface, and another pair of elements 120 within the tube 
at the other side. Between the elements of the pair 119 
and of the pair 120 are rows of perforations 122a and 
122b. The tube is separated by knives 123 and 124 which 
form longitudinal cuts between the pairs, thus providing 
two separated continuous strips which can be further 
separated by tearing the perforations 122a and 122b, or 
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for eventually creating two sets of bottom open perfo 
rated pouches. 
FIGURE 17 illustrates a closed tube 125 with an in 

terengaging pair of interlocking elements 126 and 127 on 
the inner surface. In a parallel line at separated intervals 
are provided holes 128 and 129 adjacent and between the 
elements 126 and 127. The holes may be made in a suit 
able manner such as by punches 130 and 131. The tube 
is severed by a cut 133 formed by a knife 132. The holes 
128 and 129 will provide means for receiving a hook 
such as that provided on a pegboard. If a tube is eventu 
ally made into bags, each of the bags will have a series 
of holes along its top for conveniently suspending or 
hanging the bag. 
FIGURE 18 illustrates a combination of the previous 

features, with a tube 134 having interlocking elements 
135 thereon, and rows of holes 136 provided by punches 
137, between the elements. Between the holes is a row of 
weakening perforations 138 provided by a perforating 
wheel 139, and thus the completed tube provides a unit 
which can be easily separated at the weakened points and 
for providing bags which will have holes along their tops. 
FIGURE 19 illustrates a continuous closed tube 140 

with interlocking elements 141 and 142 wherein the wall 
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6 
of the tube is thicker at one circumferential location than 
another. This can easily be controlled by the size of the 
opening in the extruding die. The tube 140 has a thick 
ened portion 143 provided in the tube wall between the 
interlocking elements 141 and 142. Holes 146 and 147 
which are longitudinally spaced extend through the thick 
ened portion and are arranged in rows, and a cut 144 is 
formed by a knife 145 between the rows of holes. In this 
illustration the thickened portion is used for strengthen 
ing the material around the holes. It will be understood 
that the invention contemplates thickening the wall struc 
ture of the tube at any location where such thickening is 
necessary to perform a particular function such as 
strengthening a point of weakness or for serving a par 
ticular purpose for which the strips or the eventual con 
tainer is designed. For example, if the tube were used to 
form a series of bags, it may be desirable to have a thick 
ened portion along the base of the bag where the greatest 
amount of wear and scuff, and where a fold occurs. 
FIGURE 20 illustrates a tube 148 with a pair of inter 

locking elements 149 in the inner surface. The tube is 
of a size to form a completed bag, and has an inwardly 
folded gusset 150 along one side at a location which will 
form the base of the bag. When a slit is formed by a knife 
151 between the interlocking elements 149, the bag will 
be ready to be formed, and a bag with a base gusset will 
result. As will be appreciated, if the tube is made of a 
thermoplastic material, lengths can be severed therefrom, 
and the bags completed by applying a heated member 
such as a wire across the bag to simultaneously cut this 
bag from the supply length and form the seam. 
Thus it will be seen that I have provided a closure 

structure and a method of forming of the structure which 
meets the objectives and advantages above set forth. The 
structure provides a joined tube on which has been ex 
truded one or more profiles. Substantial advantages are 
achieved in the extrusion process of extruding a continu 
ous enclosed tube as opposed to a strip, and the method 
and structure have a wide range of adaptability. 
The drawings and specification present a detailed dis 

closure of the preferred embodiments of the invention, 
and it is to be understood that the invention is not limited 
to the specific forms disclosed, but covers all modifica 
tions, changes, alternative constructions, combinations of 
different disclosures herein and methods falling within the 
scope of the principles taught by the invention. 

In the arrangements of FIGURES 15 and 16, double 
rows of perforations may be provided. Then when the ma 
terial is folded and the fastener elements interlocked, a 
double strip will be formed at the bag top which can be 
torn off. The area between the perforations may be col 
ored differently than the rest of the material for easily 
distinguishing the top double strip. 

In the arrangement of FIGURE 21, an elongated con 
tinuous flexible plastic tube 152 has fastener profiles 153 
and 154 extending therealong for forming closure ele 
ments. To separate the tube and form flanges at the top 
of the bag which is to be constructed, a knife blade 156 
is run along between the fastener elements 153 and 154 
along a line of severance 157. The tube is provided with 
an integral colored line 155 located between the male and 
female profiles 153 and 154. The colored line will be ex 
truded simultaneously with the tube. With the line of 
severance 157 formed in the middle of the line, the open 
ing flanges will each be marked with a colored outer edge. 
If desired, the colored line 155 and the line of severance 
157 can be related so that the cut is along the edge of the 
colored line 155, and then only one of the flanges will be 
colored for ease of separation. It will be understood that 
any of the structures of FIGURES 2 through 20 may be 
provided with a colored line or colored lines between the 
male and female interlocking profiles and the tubes cut 
axially along the center of the colored line or lines, or 
along the edge or edges thereof. 
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I claim as my invention: 
1. A structure for use in making a reclosable container 

comprising, 
an elongated closed flexible integral tube, a first inter 

locking element integral with the tube on the inner 
surface thereof, and a second interlocking element 
integral with the tube on the outer surface thereof, 

said elements being shaped for cooperative pres 
sure interengagement and forcible separation. 

2. The structure as defined in claim 1 and including 
means defining a separational line extending longitudi 
nally along the tube for separating the tube material be 
tween said interlocking elements. 

3. The structure as defined in claim 1, said tube having 
longitudinally spaced holes positioned between the inter 
locking elements. 

4. The structure as defined in claim 1 wherein one of 
said interlocking elements comprises a rib having over 
hanging shoulders and the other of said elements com 
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8 
prises means forming a complementarily shaped groove 
for receiving said rib. 
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