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METHOD OF FORMING A VENTED BAG 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates generally to the pack 
aging industry. In more speci?c aspects, the present inven 
tion relates to multiWall packaging and methods for forming 
multiWall packaging that have vents associated thereWith. 

[0003] 2. Description of the Related Art 

[0004] As more and more industrial, commercial, and 
consumer products are packaged, the need for enhanced end 
product packaging continues to groW. End product packag 
ing not only has to keep the products fresh, the product 
packaging often needs to protect the environment from the 
product contents and protect the product contents from the 
environment. The packaging must also be strong enough to 
hold materials of varying Weights, Without being damaged, 
in order to provide packaging for a vast array of consumer 
products. 

[0005] Of particular importance is often the ability to 
extract the contents of a package such as a bag Without 
contaminating the contents With a contaminated outer sur 
face of the bag. Various bags have been developed in 
attempts to satisfy this requirement. The typical bag includes 
integrated inner and outer plies, a ?exible sheet material 
formed into a tubular form, and the tubular form being 
converted into an open mouth bag. At least one ply of the 
?exible sheet material for the bag can be coated With a 
moisture impervious plastic coating, laminated With a Water 
proof material, or be formed of a Waterproof material. One 
such bag, for example, can be seen in US. Pat. No. 4,088, 
264 by Vogt titled “MultiWall Pouch Bags Or Detached 
Packaging Of Commodities.” The bag is formed by ?rst heat 
sealing and severing an inner plastic tube from an outer 
paper tube to form a pouch of the inner tube. The inner tube 
is attached to the outer tube only at the open bag end. The 
outer plies are closed at a distance beloW the sack in a seWn 
or pinch bottom closure to close the bag at the closed end. 
After the bag is ?lled at the open end With a commodity to 
be packaged, the inner pouch into Which the commodity is 
loaded is heat sealed to closure adjacent the open end and 
also severed from that end in a manner similar to severing 
the loWer end of the inner pouch. As packaged, the com 
modity is contained Within a sealed, sift and leak proof, inner 
pouch Which is housed Within a sealed outer tube for 
protection against environmental concerns such as contami 
nation and insect penetration. A signi?cant dif?culty arises, 
hoWever, When air is trapped in the inner pouch of the bag 
prior to sealing. 

[0006] In such situations, it is important to permit air or 
gas release after the bag has been packed and the open end 
of the bag and the plastic pouch or poly liner have been 
sealed. It is also important to prevent contamination due to 
the venting of the trapped air. Applicants have recogniZed 
that When the plastic liner inside an unvented bag is sealed 
after being ?lled, it traps air and causes the bag to be dif?cult 
to handle and stack. The unvented bags essentially have a 
balloon affect after being sealed. There is also the risk that 
end seals in unvented bags Will rupture during stacking 
processes due to excess pressure being applied. This prob 
lem is accentuated Where the facility ?lling the bags is 
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located at a different pressure altitude than a destination 
facility. Vents made by piercing a single ply plastic pouch or 
liner have been found to be ineffective as they alloW material 
to sift out and insects to infest the material inside Which 
often consists of food or pharmaceutical grade product. To 
alloW venting of trapped air, others have developed various 
types of bags With various methodologies of venting. 

[0007] Some of the ?rst attempts included perforating the 
bag With very small holes in order to vent the trapped air. For 
example, US. Pat. No. 2,593,328 by Meaker titled “Perfo 
rated Multiple Ply Bag” describes a Waterproof bag formed 
of electrically perforated paper. Each of the plies that form 
the body of the bag is electrically perforated to provide 
minute burrless perforations through Which air trapped in the 
bag during ?lling may escape. The perforations are small 
enough to prevent the commodity With Which the bag is 
?lled from passing through the perforations or outside Water 
from entering such perforations. 

[0008] Another methodology includes using a single vent 
valve-type bag. For example, US. Pat. No. 3,958,749 by 
Linder et al. titled “Bacteria Proof Plastic Bag For Articles 
To Be SteriliZed” describes a bag having a single valve 
Which is gas and steam permeable at increased temperatures 
and Which closes at a given normal temperature so that no 
bacteria can enter. The valve includes a ?lter device formed 
of a layer of Water-soluble adhesive, a gas permeable layer, 
and a heat resistant adhesive having a plurality of holes. 
Also, US. Pat. No. 3,989,182 by Stearley titled “Vented 
Bag” describes a bag including a valve member Which is 
positioned betWeen one of the end ?aps of the overlapped 
side ?aps and a plurality of venting perforations formed in 
one of the end Walls for providing venting of the interior of 
the bag to the atmosphere. 

[0009] Yet another methodology developed has been the 
formulation of the bag using overlapping perforated margins 
from a continuous Web of ?exible plastic material. For 
example, U.S. Pat. No. 3,302,859 by Perry titled “Bag” 
describes a bag having a longitudinal seam including over 
lapping margins of plastic material from Which a tube is 
formed. The margins are secured together using tWo spaced 
longitudinal seams of adhesive. Each margin has a series of 
tongues for the escape of air from the bag Whereby the 
tongues in one margin are offset from the tongues in the 
other. US. Pat. No. 4,470,153 by Kenan titled “MultiWall 
Pouch Bags With Vent Strip” expanded on this design. The 
Kenan patent describes a bag having an interior plastic 
pouch formed from a sealed plastic tube having a longitu 
dinal seam created by overlapping tube margins. The mar 
gins forming the longitudinal seam are secured together 
using tWo spaced-apart longitudinal seams of adhesive 
placed on opposite sides of a ?lter type spacer. The inner 
margin has a series of holes that alloW air to escape from 
inside the interior plastic pouch into a channel formed 
betWeen the inner and outer margins. Air escapes from the 
channel either through a set of holes in the outer margin or 
through a heat seal closure. Also, US. Pat. No. 4,550,441 by 
Keppel titled “Vented Bag” further developed this method 
ology. The Keppel patent describes a multiWall commodity 
bag as an improvement upon U.S. Pat. No. 4,470,153 by 
Kenan Where in lieu of a series of vent holes or openings 
along one or both of the overlapped margins of the channel, 
a small hole the siZe of a pinhole is formed through the inner 
side of the center of the overlap forming the channel near 
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one end. A small hole is also formed through the outer side 
and near the center of the channel adjacent the other or 
opposite end of the plastic pouch. Applicants have recog 
niZed that these type of seamed bags, hoWever, can have 
problems With seam overlap alignment and can be complex 
to manufacture. 

[0010] Also, bags have been developed that attempt not 
only alloW the protection of the contents from contamination 
yet are capable of releasing trapped air, and alloW for the 
extraction of the contents Without contaminating the con 
tents With a contaminated outer surface of the bag, but bags 
that are also easy to load, stack, and palletiZe. These bags are 
typically formed using a pinch bottom Whereby the com 
modity-holding pouch is formed from an inner plastic ply 
that is heat sealed at the pinch closure of the outer enclosing 
bag and open at the opposite end for receipt of a product to 
be packaged. Upon ?lling the bag to the desired amount, the 
inner plastic ply is heat sealed to close the open end and may 
remain attached or optionally be severed from the top end of 
the outer plies using a pair of beveled compression rollers. 
Applicants have recogniZed that additional problems can be 
encountered With this type of bag arrangement, hoWever. For 
example, often the un?lled inner plastic bag in the standing 
position is much shorter in length than the enclosing outer 
paper bag. This can cause uneven or excessive pressures on 
the loWer plastic seal creating a potential for seal failure or 
pinholing. Some attempts to solve this problem Were made 
as seen in US. Pat. No. 5,281,027 by Thrall titled “Multiple 
Ply Bag With Detachable Inner Sealed Pouch for Packaging 
Products” Which describes using a seamless inner heat 
sealable ply that is as long as the outer paper bag during the 
?lling process and that is freely folded and fully detachable 
in a non-adhesive manner at the bottom end of the pinch 
bottom bag. Additionally, U.S. Pat. No. 5,553,943 by Cook 
et al. titled “Multiple Ply Plastic Line Bag With Satchel 
Bottom” describes using a seamless inner plastic pouch 
capable of heat sealing Wherein the plastic pouch is foldably, 
non-adhesively and detachably arranged at the satchel bot 
tom of the bag. The satchel bottom is formed by slitting, 
folding, and overlapping stepped paper plies adhesively 
bonded to form the satchel bottom and to loosely retain the 
pouch independently and aWay from the adhesive bond. 
Applicants have recogniZed that there is still a need, hoW 
ever, for alternative type vented bags and packaging that 
addresses problems associated With products sifting and 
insect infestation and yet is easy and cost effective to 
manufacture. 

SUMMARY OF THE INVENTION 

[0011] In vieW of the foregoing, an embodiment of the 
present invention advantageously provides a multiWall 
vented bag and associated methods that alloW a vented bag 
to be easily constructed and yet substantially reduces the risk 
of ?ller material sifting from the bag and of insects infesting 
the bag through vents in the bag. An embodiment of the 
present invention also advantageously provides a multiWall 
vented bag that enhances stacking ability and yet alloWs air 
trapped in the bag to be readily vented therefrom. An 
embodiment of the present invention further advantageously 
provides end product packaging that is sealable and includes 
a vented assembly built onto and inner tube formed of plastic 
material that permits air release after the bag is packed and 
an open end of the bag and a plastic pouch have been sealed. 
An embodiment of the present invention also advanta 
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geously provides a multiWall vented bag of tubular form 
having a continuous unseamed tube body to enhance manu 
facturing and handling and to enhance reliability. Further 
embodiments of the present invention advantageously pro 
vide user friendly bags capable of holding products of 
varying Weights, that are strong and durable, that provide 
consumers With a venting capability that Will alloW air 
release to accommodate the handling and stacking the bag 
for shipment, Will reduce the possibility of product leakage 
or infestation, and Will be cost effective and easy to manu 
facture. 

[0012] More particularly, a multiWall bag according to an 
embodiment of the present invention is provided Which 
includes an inner tube formed of a plastic material and 
having an open-end, a closed end positioned opposite the 
open end, an inner tube body extending betWeen the open 
end and the closed end initially in an open position and 
adapted to receive ?lling material therethrough, and a plu 
rality of spaced-apart inner vent openings formed in the 
inner tube body. The bag also includes a plastic strip 
overlying and adhering to a preselected region of the inner 
tube body and positioned to overlie the plurality of spaced 
apart inner vent openings. The plastic strip extends substan 
tially the entire longitudinal extent of tube body and includes 
a plurality of spaced-apart outer vent openings to alloW air 
to pass from Within the inner tube body, through the plurality 
of space-apart inner vent openings, and through the plurality 
of spaced-apart outer vent openings. The combination of the 
plastic strip and the preselected region of the inner tube body 
de?ne a vent seal Zone. The vent seal Zone includes a 

channel space positioned betWeen an inner surface of the 
plastic strip and an outer surface of the inner tube body. The 
channel space also alloWs air to How therethrough and 
extends betWeen the plurality of spaced-apart inner vent 
openings and the plurality of spaced-apart outer vent open 
ings so that the plurality of spaced-apart inner vent openings 
and the plurality of spaced-apart outer vent openings are not 
aligned and thereby form a tortuous path to signi?cantly 
reduce the risk of insect infestation and to signi?cantly 
reduce product sifting When product is positioned in the bag. 
The bag further includes an outer tube positioned to sub 
stantially surround outer surfaces of the inner tube. The 
outer tube has a closed end region positioned closely adja 
cent the closed end of the inner tube, an open end region 
positioned closely adjacent the open end of the inner tube, 
positioned initially in an open position, and adapted to 
receive ?lling material therethrough, and an outer tube body 
extending betWeen the open end region and the closed end 
region and overlying the plastic strip. The outer tube is 
formed of a plurality of layers of porous material to thereby 
alloW air released from the vent seal Zone to pass out of the 
bag through each of the plurality of layers of porous mate 
rial. 

[0013] Another embodiment of a multiWall vented bag is 
provided Which includes an inner tube formed of a plastic 
material and having an open-end, a closed end positioned 
opposite the open end, an inner tube body extending 
betWeen the open end and the closed end, and at least one 
vent opening formed in the inner tube body. The bag also 
includes a strip of material adhering to a preselected region 
of the inner tube body and positioned to lie adjacent the at 
least one vent opening of the inner tube body, e.g., under 
lying or overlying the preselected region of the inner tube 
body. The strip extends a preselected longitudinal extent of 
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the inner tube body and includes at least one vent opening 
formed therein to allow air to pass from Within the inner tube 
body, through both of the at least one vent opening of the 
inner tube body, and the at least one vent opening of the 
strip. The combination of the strip and the preselected region 
of the inner tube body de?ne a vent seal Zone. The bag 
further includes an outer tube positioned to substantially 
surround outer surfaces of the inner tube. The outer tube has 
a closed end region positioned closely adjacent the closed 
end of the inner tube, an open end region positioned closely 
adjacent the open end of the inner tube, positioned initially 
in an open position, and adapted to receive ?lling material 
therethrough, and an outer tube body extending betWeen the 
open end region and the closed end region and overlying the 
inner tube body and the strip. The outer tube is formed of a 
porous material to thereby alloW air released from the vent 
seal Zone to pass out of the bag through the porous material 
of the outer tube. 

[0014] The present invention also advantageously pro 
vides an end product packaging bag according to an embodi 
ment thereof and includes a tube formed of at least one ply 
of plastic material and having an open-end, a closed end 
positioned opposite the open end, a tube body extending 
betWeen the open end and the closed end, and at least one 
vent opening, e.g., preferably a plurality of vent openings, 
formed in the tube body. The tube is adapted to be sealed to 
closure at its opposite ends. The bag also includes a plastic 
strip positioned adjacent and attached to a preselected region 
of the tube body including the at least one vent opening of 
the tube. The plastic strip also includes at least one vent 
opening, e.g., also preferably a plurality of vent openings, 
and is positioned to alloW air to pass from Within the inner 
tube body, through both the at least one vent opening of the 
tube body and the at least one vent opening of the plastic 
strip. The combination of the plastic strip and the preselected 
region of the tube body de?ne a vent seal Zone positioned to 
permit air release after the bag has been ?lled With ?ller 
material and the open end of the bag has been sealed. The 
vent seal Zone also can include a channel space positioned 
betWeen a surface of the plastic strip and a surface of the 
tube body. The channel space alloWs air to How therethrough 
and extends betWeen the at least one vent opening of the tube 
body and the at least one vent opening of the plastic strip so 
that the at least one vent opening of the tube and the at least 
one vent opening of the strip are not aligned and thereby 
form a tortuous path to signi?cantly reduce the risk of insect 
infestation and to signi?cantly reduce product sifting When 
product is positioned in the bag. 
[0015] The present invention still also advantageously 
provides an apparatus for forming a vented bag. The appa 
ratus includes a supply of a tube of at least one ply of plastic 
material, at least a pair of spaced-apart rollers each posi 
tioned to receive the tube, a plate member positioned in the 
tube betWeen the at least a pair of space-apart rollers, and a 
perforator roll rotatably positioned adjacent a ?rst outer 
surface of the plate member so that the plate member 
operates as a stop for the perforator roll to prevent perfora 
tion of a second opposing outer surface of the tube and yet 
alloWing perforation of the ?rst outer surface of the tube to 
form a plurality of spaced apart vent openings in the ?rst 
outer surface of the tube When the perforator roll rotates 
adjacent the ?rst outer surface of the tube. The tube of at 
least one ply of plastic material can extend in a substantially 
horiZontal orientation betWeen the at least one pair of 
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spaced-apart rollers during travel in a preselected manufac 
turing direction, and the perforator roll can overlie the plate 
member betWeen the at least one pair of spaced-apart rollers 
and overlie and contact a substantially horiZontal extending 
?rst outer surface of the tube to form the plurality of 
spaced-apart vent openings therein. The plate member is 
positioned to be suspended Within the tube betWeen the at 
least one pair of spaced-apart rollers to thereby de?ne a 
?oating plate. The ?oating plate travels Within the tube 
betWeen the at least one pair of spaced-apart rollers in a 
suspended position When the tube is being perforated With 
the perforator roll and When the tube travels betWeen the at 
least one pair of spaced-apart rollers. 

[0016] The apparatus can also include the perforator roll 
being a ?rst perforator roll, and the apparatus can further 
have a separate supply of plastic strip of material, a second 
perforator roll rotatably positioned to contact the plastic strip 
to form a plurality of spaced-apart vent openings in the 
plastic strip, and an adhering device positioned adjacent the 
plastic strip and the tube in a preselected region to adhere the 
plastic strip material to the tube to thereby form a vented seal 
Zone having a channel space formed betWeen surfaces of the 
plastic strip and the tube so that the combination of the 
plurality of vent openings in the tube and the plurality of 
vent openings in the plastic strip are positioned to not align 
so as to create a tortuous path therebetWeen. The at least one 
ply of plastic material of the tube can be formed of a 
continuous seamless, tubular, plastic ?lm. The tube can 
de?ne an inner tube, and the apparatus can further have a 
supply of porous material and an attaching device positioned 
to attach the inner tube to inner surfaces of an outer tube 
formed of the porous material to substantially surround the 
inner tube. A separator can then separate a plurality of 
preselected portions of the attached inner and outer tubes. 
The preselected portions can be shaped, formed, and closed 
on at least one end of the separated plurality of preselected 
portions to thereby de?ne a plurality of separate multiWall 
bags. 

[0017] The present invention also includes methods of 
forming and using a bag. For example, according to an 
embodiment of the present invention, a method of forming 
a vented bag includes perforating a tube of at least one ply 
of plastic material to form a plurality of spaced apart vent 
openings in the tube, perforating a separate plastic strip of 
material to form a plurality of spaced apart vent openings in 
the plastic strip, and adhering the plastic strip adjacent the 
tube in a preselected region to thereby form a vented seal 
Zone having a channel space formed betWeen surfaces of the 
plastic strip and the tube so that the combination of the 
plurality of vent openings in the tube and the plurality of 
vent openings in the plastic strip are positioned to not align 
so as to create a tortuous path to signi?cantly reduce product 
sifting and insect infestation When product is positioned 
Within the tube and so that air Within the tube travels through 
both of the plurality of vent openings in the tube and the 
plurality of vent openings in the plastic strip. 

[0018] Another method of forming a vented bag includes 
positioning a plate member Within a tube of at least one ply 
of plastic material and rotatingly perforating the tube With a 
perforator roll positioned adjacent a ?rst outer surface of the 
plate member so that the plate member operates as a stop for 
the perforator roll to prevent perforation of a second oppos 
ing outer surface of the tube and yet alloWing perforation of 
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the ?rst outer surface of the tube to form a plurality of spaced 
apart vent openings in the ?rst outer surface of the tube. The 
method can also include perforating a separate plastic strip 
of material to form a plurality of spaced apart vent openings 
in the plastic strip and adhering the plastic strip adjacent the 
tube in a preselected region to thereby form a vented seal 
Zone having a channel space formed betWeen surfaces of the 
plastic strip and the tube so that the combination of the 
plurality of vent openings in the tube and the plurality of 
vent openings in the plastic strip are positioned to not align 
so as to create a tortuous path to reduce product sifting and 
insect infestation When product is positioned Within the tube 
and so that air Within the tube travels through both of the 
plurality of vent openings in the tube and the plurality of 
vent openings in the plastic strip. 

[0019] Another example of an embodiment of a method of 
using a multiWall bag having a vent seal Zone associated 
thereWith includes ?lling ?rst and second multiWall bags 
With ?ller material. Each of the ?rst and second multiWall 
bags have an inner plastic tube, a vent seal Zone formed by 
a plastic strip attached to a preselected region of the inner 
plastic tube, and an outer tube formed of a plurality of layers 
of porous material attached to and substantially surrounding 
the inner tube. The inner plastic tube has a plurality of 
spaced-apart vent openings and the plastic strip includes a 
plurality of spaced-apart vent openings not aligned With the 
plurality of space-apart vent openings of the inner plastic 
tube so as to create a tortuous path therebetWeen. The vent 
seal Zone also includes a channel space positioned betWeen 
a surface of the plastic strip and a surface of the inner tube 
body. The method also includes closing each of an open end 
of the ?rst and second multiWall bags after ?ller material is 
?lled therein and stacking the second multiWall bag to 
overlie and contact the ?rst multiWall bag so that pressure 
from Weight of the second multiWall bag increases the air 
?oW from the inner tube of the ?rst multiWall bag, through 
both the plurality of vent openings in the inner tube and the 
plurality of openings in the plastic strip, and through the 
porous material of the outer tube to atmosphere. 

[0020] Yet another eXample of a method of using a bag 
having a vent seal Zone associated thereWith according to an 
embodiment of the present invention includes ?lling a bag 
With ?ller material. The bag has a plastic tube Which 
includes a closed end, an open end through Which ?ller 
material ?oWs during ?lling, and a tube body extending 
betWeen the open end and the open end. The bag also has a 
vent seal Zone de?ned by a plastic strip attached to a 
preselected region of the plastic tube. The plastic tube has a 
plurality of spaced-apart vent openings and the plastic strip 
includes a plurality of spaced-apart vent openings. The vent 
seal Zone also includes a channel space positioned betWeen 
a surface of the plastic strip and a surface of the tube body. 
The method also includes heat sealing the open end of the 
tube body and an upper end of the channel space positioned 
adjacent the open end of the tube body after ?ller material 
is ?lled therein to a selected level to thereby seal the open 
end of the tube body and the upper end of the channel space. 
The method can also include compressing the bag so that 
trapped gas or air ?oWs from Within the tube body, through 
the innermost plurality of spaced apart vent openings of the 
vent seal Zone, through the channel space, along the tortuous 
path, through the outermost plurality of spaced apart vent 
openings of the vent seal Zone. 
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[0021] AmultiWall vented bag having a vent seal Zone for 
packaging end products according to an embodiment of the 
present invention can be used for any type of product, but 
preferably product types that alloW stacking to take advan 
tage of the performance characteristics of a multiWall bag. 
Such product uses include bags for various food items 
including dairy products, poWdered products, pet food prod 
ucts, rice or pasta products, and other uses as Will be 
understood by one skilled in the art and are to be considered 
Within the scope of this invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] So that the manner in Which the features and 
advantages of the invention, as Well as others Which Will 
become apparent, may be understood in more detail, more 
particular description of the invention brie?y summariZed 
above may be had by reference to the embodiments thereof 
Which are illustrated in the appended draWings, Which form 
a part of this speci?cation. It is to be noted, hoWever, that the 
draWings illustrate only various embodiments of the inven 
tion and are therefore not to be considered limiting of the 
invention’s scope as it may include other effective embodi 
ments as Well. 

[0023] FIG. 1 is a perspective vieW of a multiWall vented 
bag according to an embodiment of the present invention; 

[0024] FIG. 2 is perspective vieW of a multiWall vented 
bag having portions thereof broken aWay for clarity accord 
ing to an embodiment of the present invention; 

[0025] FIG. 3 is an enlarged fragmentary sectional vieW 
of a multiWall vented bag taken along line 3-3 of FIG. 2 
according to an embodiment of the present invention; 

[0026] FIG. 4 is an enlarged fragmentary perspective 
vieW of a multiWall vented bag shoWing air ?oW according 
to an embodiment of the present invention; 

[0027] FIG. 5 is an enlarged fragmentary perspective 
vieW of a multiWall vented bag shoWing reduction in insect 
infestation according to an embodiment of the present 
invention; 

[0028] FIG. 6 is a perspective vieW of a bag forming 
apparatus to form a multiWall vented bag according to an 
embodiment of the present invention; 

[0029] FIG. 7 is a perspective vieW of the outer tube of a 
multiWall vented bag having portions thereof broken aWay 
for clarity and shoWing paper plies of an outer tube slit and 
in a stepped form according to an embodiment of the present 
invention; 

[0030] FIG. 8 is a fragmentary perspective vieW of a 
closed end region of a multiWall vented bag in the process 
of being heat sealed according to an embodiment of the 
present invention; 

[0031] FIG. 9 is a fragmentary perspective vieW of a 
closed end region of a multiWall vented bag having a satchel 
bottom according to an embodiment of the present inven 
tion; 

[0032] FIG. 10 is a fragmentary perspective vieW of an 
open end region of a multiWall vented bag shoWing an inner 
tube connection to an outer tube at the open end region 
according to an embodiment of the present invention; 
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[0033] FIG. 11 is a perspective vieW of ?ller material 
?lling a multiWall vented bag according to an embodiment 
of the present invention; 

[0034] FIG. 12 is a perspective vieW of a multiWall vented 
bag shoWing a heat seal being formed on an open end of an 
inner tube thereof according to an embodiment of the 
present invention; 

[0035] FIG. 13 is a perspective vieW of a multiWall vented 
bag having ?ller material therein and shoWing an inner tube 
forming a pouch being separated from an outer tube body 
during closing of an open end region thereof according to an 
embodiment of the present invention; 

[0036] FIG. 14 is a perspective vieW of a pinch top closure 
of an open end region of an outer tube of a multiWall vented 
bag according to an embodiment of the present invention; 

[0037] FIG. 15 is an elevational vieW of a stack of 
multiWall vented bags after closure and When air is being 
released therefrom according to an embodiment of the 
present invention; 

[0038] FIG. 16 is an elevational vieW of a stack of 
multiWall vented bags after air is initially released therefrom 
according to an embodiment of the present invention; and 

[0039] FIG. 17 is a perspective vieW of a multiWall vented 
bag having an inner tube pouch thereof being readily 
removed from an outer tube body according to an embodi 
ment of the present invention. 

DETAILED DESCRIPTION 

[0040] The present invention Will noW be described more 
fully hereinafter With reference to the accompanying draW 
ings, Which illustrate embodiments of the invention. This 
invention may, hoWever, be embodied in many different 
forms and should not be construed as limited to the illus 
trated embodiments set forth herein. Rather, these embodi 
ments are provided so that this disclosure Will be thorough 
and complete, and Will fully convey the scope of the 
invention to those skilled in the art. Like numbers refer to 
like elements throughout. Prime notation, if used, indicates 
similar elements in alternative embodiments. 

[0041] As illustrated in FIGS. 1-17, embodiments of the 
present invention advantageously provide a multiWall bag 
20, e.g., a plurality of overlying layers or plies of material. 
The bag includes an inner tube 22 formed of a plastic 
material, e.g., such as supplied from a roll of plastic tube 
material 27 (see FIGS. 1-2 and 6). In a preferred embodi 
ment of the bag 20, the plastic material includes a seamless, 
tubular plastic ?lm. “Seamless” is used herein as lacking or 
being devoid of at least any longitudinal seam, and more 
preferably no lateral seams other than end closures as Well, 
that is, manufactured as a continuous tubular plastic ?lm 
(see FIG. 6) and not a rectangular sheet Which is heat or 
otherWise sealed along a longitudinal aXis betWeen ends 
thereof or a horiZontal aXis transverse to ends thereof. The 
inner tube 22 has an open-end 23, a closed end 24 positioned 
opposite the open end 23, and an inner tube body 25 
extending betWeen the open end 23 and the closed end 24 
(see FIGS. 1 and 17). The inner tube 22 also includes at 
least one inner vent opening 26, and more preferably a 
plurality of vent opening 26, formed in the inner tube body 
25 (see FIG. 1). 
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[0042] As perhaps best shoWn in FIG. 2-6, the bag 20 also 
includes a plastic strip 31 overlying and adhering to a 
preselected region 32 of the inner tube body 25 and posi 
tioned to overlie the at least one inner vent opening 26. As 
shoWn in FIGS. 1-2, and 6, in an embodiment of the bag 20, 
the plastic strip 31 eXtends substantially the entire longitu 
dinal eXtent of the tube body 25. Other embodiments of the 
positioning of the plastic strip 31, e.g., lateral, transverse, 
arcuate, shaped, or pattern, adjacent the tube body 25 can be 
used as Well according to the present invention. Although the 
positioning of the plastic strip 31 has some distinct advan 
tages With respect to ease of manufacturing and enhance 
performance characteristics of the bag 20, e.g., quicker and 
more even venting of air or gas from the inner tube 22, this 
feature is not of necessity in order to still comply With the 
scope and spirit of the invention. As shoWn in FIG. 4, the 
plastic strip 31 includes at least one outer vent opening 36, 
and preferably a plurality of vent openings 36, to alloW air 
to pass from Within the inner tube body 25, through the at 
least one inner vent opening 26, and through the at least one 
outer vent opening 36. The combination of the plastic strip 
31 and the preselected region 32 of the inner tube body 25 
de?ne a vent seal Zone 40. Note, the term “air” refers to any 
gaseous substance as used herein. Also, although the plastic 
strip 31 is illustrated and described by Way of eXample as 
positioned to overlie an outer surface of the inner tube body 
25, the invention also contemplates positioning the plastic 
strip 31 along an inner surface of the tube body 25 as Well. 

[0043] In an embodiment of a bag 20, as shoWn in FIGS. 
1 and 2, the at least one inner vent opening 26 includes a 
plurality of vent openings 26 positioned in a space-apart 
relation such as along the longitudinal eXtent of the tube 
body. The plurality of vent openings each can be one 
opening, e.g., a pinhole, as shoWn, group or cluster of 
openings spaced-apart, or a preselected pattern, e.g., roWs 
and columns, clusters, stars arrangements, and rectangular 
arrangements, if desired. Also, the at least one outer vent 
opening 36 can include a plurality of outer vent openings 36 
positioned in a spaced-apart relation along the longitudinal 
eXtend of the plastic strip as Well. The plurality of outer vent 
openings 36 are positioned spaced apart from and do not 
align With, e.g., directly overlie, the plurality of inner vent 
openings 26. Instead, a plurality of individual holes such as 
the pin holes shoWn, openings, slits or patterns, groups, or 
clusters of vent openings 26 are positioned at different 
locations along the longitudinal eXtent of the inner tube body 
than the locations of individual holes such as the pinholes 
shoWn, openings, slits or patterns, groups, or clusters of vent 
openings 36 formed in the overlying plastic strip 31. 
[0044] As shoWn in FIGS. 1-2 and 7, the bag 20 includes 
an outer tube 52 positioned to substantially surround outer 
surfaces of the inner tube 22. The outer tube 52 has a closed 
end region 54 and an open end region 53 being initially in 
an open position and adapted to receive ?lling material 
therethrough. The outer tube 52 also includes an outer tube 
body 55 extending betWeen the open end region 53 and the 
closed end region 54 and overlying the plastic strip 31. As 
shoWn in FIGS. 2-3, 6-7, 9, and 15-16, the outer tube 52 is 
formed of a plurality of layers of a porous material 57, 58, 
59, e.g., paper or paper ply such as in a range of tWo to siX 
layers, to thereby alloW air released from the vent seal Zone 
40 to eXit from, travel from, ?oW, or pass out of the bag 20 
through the porous material 57, 58, 59. In an embodiment of 
a bag 20, overlapping edges of the multiple plies 57, 58, 59 
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of the nonporous material are adhesively bonded to form the 
tube 52. All of this forming, for example, can be done by a 
tuber or tube former as understood by those skilled in the art. 

[0045] In an embodiment of a bag 20, as shoWn in FIGS. 
1 and 6, the plastic material 27 forming the inner tube 22 
does not include a longitudinal seam used to form a sheet of 
plastic material into a tube. In this embodiment, the plastic 
material 27 is formed into a continuous, unseamed or 
seamless, tubular ?lm of plastic, Which forms a continuous 
plastic tube 22. In an alternative embodiment, hoWever, 
forming the inner tube 22 by heat or otherWise sealing the 
longitudinal edges of a ?at sheet or Web, may be accom 
plished in the bag making process to create a tube 22, but 
With a longitudinal seam. As shoWn in FIGS. 3-6, the strip 
31 is formed of a plastic material 37 overlays a preselected 
region 32 of the inner tube body 25 and is positioned to 
overlie the at least one inner vent opening 26. The vent seal 
Zone 40 includes a channel space 42 positioned betWeen a 
surface, e.g., an inner surface 33, of the plastic strip 31 and 
a surface, e. g., an outer surface 28, of the inner tube body 25. 
For ease of manufacturing and to enhance air ?oW, the 
channel space 42 can advantageously be unobstructed, but 
having baf?es or other obstructions Which alloW air or gas to 
?oW betWeen a vent opening in the tube body and a vent 
opening in the strip can also be used as Well according to the 
present invention and still be a channel space as Will be 
understood by those skilled in the art. If the channel space 
42 is unobstructed, then stacking, compressibility, and for 
mation of the position or location of vent opening can be 
enhanced or made easier as Well. 

[0046] The channel space 42 of the vent seal Zone 40 is 
substantially elongate and extends substantially the length of 
the inner tube body 25 betWeen the open end 23 and the 
closed end 24 thereof. The plastic strip 31 includes at least 
one perforation, slit, hole, or piercing forming the at least 
one outer vent opening 36, e.g., formed by a perforating roll 
38, to alloW air to either enter or exit the channel space 42 
created betWeen the inner tube 22 and the plastic strip 31, 
depending on Whether the strip 31 is con?gured on the inside 
or outside of the inner tube. The inner tube 22 also includes 
at least one perforation, slit, hole, or piercing forming the at 
least one inner vent opening 26, e.g., formed by a perforating 
roll 21 and a ?oating plate or roll stop member 29, to alloW 
air to either enter or exit the channel space 42 created 
betWeen the inner tube 22 and the plastic strip 31. The 
?oating plate or roll member 29 can advantageously be 
positioned inside the tube 22, e.g., betWeen respective inner 
surface of faces or Walls of the continuous tube material 
prior to perforation and ?oat in a trapped or enclosed region 
as the perforating roll 21 rotates along an outer surface of the 
tube 22. The vent openings or holes 26, 36, for example, 
advantageously can be as small as the siZe of pinholes. 
Advantageously, the channel space 42 extends betWeen at 
least one inner vent opening 26 and at least one outer vent 
opening 36 so that the at least one inner vent opening 26 and 
the at least one outer vent opening 36 are not aligned, e.g., 
do not directly overlie or underlie, and thereby form a 
tortuous path. “Tortuous path” is used herein as a path other 
than a path parallel to an axis directly perpendicular to the 
longitudinal plain of the plastic material strip 31. This path 
helps to signi?cantly reduce product sifting and insect 
infestation. Also, as illustrated, have both lateral and longi 
tudinal spacing betWeen vent openings 36 in the plastic strip 
31 and vent openings 26 in the inner tube advantageously 
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makes even further reduces the risk of product sifting and 
insect infestation and yet still alloWs air or gas to be readily 
released from the inner tube. Additionally, the preselected 
spacing betWeen individual openings, e.g., holes as shoWn or 
clusters holes, can enhance ease of manufacturing and 
enhances air ?oW from the channel Without greatly increas 
ing the risk of product sifting or insect infestation. For 
example, selecting a different number or a spacing betWeen 
individual openings, e.g., individual holes 26, 36 or groups 
of holes, such as one hole every three inches, six inches, or 
eight inches, advantageously can be used depending on the 
desired air ?oW from the inner tube body in relation to the 
length or siZe of the bag 20. 

[0047] In an embodiment, as shoWn by FIG. 4, the bag 20 
can further include a pair of spaced-apart longitudinal adhe 
sive regions 45 positioned betWeen outer surfaces of the 
inner tube body 25 and a pair of elongate inner surface 
regions of the plastic strip 31 so that the channel space 42 
extends betWeen the pair of spaced-apart longitudinal adhe 
sive regions 45. Using the adhesive regions 45 enhances 
ease of manufacturing and forming the internal bag, but 
other adhering techniques or processes such as sealing, 
bonding, or molding as understood by those skilled in the art 
can be used as Well according to the present invention. The 
channel space 42 thus alloWs air to ?oW therethrough. The 
channel space 42 is formed by the combination of the inner 
tube 22 and plastic strip 31. In this Way, as shoWn in FIGS. 
3 and 4, and in the preferred con?guration of the channel 
space 42, air ?oWs from Within the inner tube body 25, and 
through the at least one inner vent opening 26, a plurality of 
spaced-apart inner vent openings 26 in the preferred 
embodiment. The air then ?oWs through the channel space 
42 extending betWeen the pair of spaced-apart longitudinal 
adhesive regions 45, along the tortuous path, and through the 
at least one outer vent opening 36, a plurality of spaced-apart 
outer vent openings 36 in the preferred embodiment (see, 
e.g., FIG. 3). The air then ?oWs into an innermost layer 57 
of the plurality of layers 57, 58, 59 of porous material, and 
through at least one overlying layer, e.g., 58, 59, of the 
plurality of layers 57, 58, 59 of porous material. Note that 
although the preferred embodiment includes a plurality of 
layers of porous material 57, only one layer is required to 
comply With the spirit of the present invention. In an 
embodiment of the bag 20, tWo longitudinal spaced beads of 
adhesive 46 are used to adhesively secure the plastic strip 31 
to the selected region 32 of the inner tube body 25. The seal 
along the plastic strip 31 can be heat responsive beads of 
adhesive 46 or other non-heat responsive seals as understood 
by those skilled in the art. 

[0048] An embodiment of the present invention advanta 
geously provides a multiWall bag 20 having an outer tube 52 
Which alloWs air released from the channel space 42 in the 
vented seal Zone 40 to pass out of the bag 20 via the porosity 
of the outer tube material. In an embodiment, the at least one 
innermost layer 57 of porous material of the outer tube 52 is 
perforated. The perforations or auxiliary perforations 49, 
e.g., in addition to the more natural pores of the porous 
material, aids the expulsion of trapped air gathered betWeen 
the inner tube 22 and the outer tube 52. These perforations 
in the innermost layer 57, for example, can be only on one 
front or back side of the bag 20 and also can be positioned 
in the closed end region 54, the open end region 53, or both. 
By positioning these perforations or slits in the closed end 
region 54, for example, manufacturing and forming the bag 



US 2005/0281494 A1 

20 can be enhanced such as When forming a satchel bottom 
81 as understood by those skilled in the art and still enhance 
air passing from the inner tube 22 through the outer tube 52. 

[0049] In an embodiment of the bag 20, as shoWn by 
FIGS. 8-9, the closed end 24 of the inner tube 22 is 
heat-sealed during the bag forming, manufacturing, or mak 
ing process. The heat seal seals or closes both the closed end 
24 of the inner tube 22 and the loWer end of the channel 
space 42 adjacent the closed end 24. The multiWall bag 20 
can advantageously have the closed end 24 of the inner tube 
22 detachably adhered to the closed end region 54 of an 
outer tube 52 so that the inner tube 22 remains adhered to the 
outer tube 52 during ?lling of the bag 20 With ?lling 
material. The closed end 24, for example, can be adhered or 
bonded using individual beads 64 of adhesive material, 
preferably using a plurality of beads 64 of adhesive material 
or similar methodology, on one-half or one side inner 
surface, e.g., front or back, of the outer tube 52, or one side 
of the outer surface 28 of the inner tube 22. This advanta 
geously alloWs the inner tube 22 to be readily detach or 
separated from to the inner ply 57 of the outer tube 52 
Without damage to the inner tube 22, e.g., no tearing, 
ripping, or puncturing, When the inner tube 22 is ?lled With 
product or ?ller material (see, e.g., FIG. 17). Although the 
bonding may be accomplished on both sides of an inner ply 
of the outer tube 22, bonding only on one side is preferred 
as it alloWs for ease of folding the inner tube 22 With the 
outer tube 52 and provides the user of the bag 20 With the 
ability to selectively remove the inner tube 22 from the outer 
tube 52 When the inner tube 22 has ?lling material posi 
tioned therein. 

[0050] Also, in an embodiment of a multiWall vented bag 
20, as shoWn in FIG. 10, the inner tube 22 is correspond 
ingly bonded at its circumference adjacent the open end 23 
in order to best secure the inner tube 22 inside the outer tube 
52. This is accomplished by individual beads 74 of adhesive, 
though other methodologies are of course possible, includ 
ing the use of an adhesive strip. This adhesive attachment or 
beads along the open end region of the outer tube 52 alloWs 
the inner tube 22 to be readily sealed and separated from 
inner surfaces of the outer tube 52 so that the inner tube 22 
having ?lling material therein then becomes an inner pouch 
or bag having a seal at the upper end thereof of both the inner 
tube 22 and the channel space 42. 

[0051] As shoWn by FIGS. 7 and 9, an embodiment of a 
multiWall vented bag 20 also advantageously provides an 
outer tube 52, Which includes a front region and a back 
region opposite the front region out of the outer tube body 
55. As understood by those skilled in the art, the closed end 
region 54 of the outer tube 22 can advantageously include a 
satchel bottom 81. In an embodiment of the bag 20, the outer 
tube 52 can be cut during the bag manufacturing process 
using perforator knives as understood by those skilled in the 
art that alloW a multiWall paper satchel bottom 81 to be 
folded onto the inner tube 22 to retain the closed end 24 of 
the inner tube 22. The satchel bottom 81 is basically formed 
by slitting, cutting, or perforating the paper or porous 
material. In an embodiment of a bag 20, this can be 
accomplished along a single longitudinal axis on a selected 
portion of the tube 52. For example, a series of slits 49 can 
be cut through all plies of the outer tube 52. TWo parallel slits 
49 are made adjacent the closed end 54 and on a ?rst side of 
the outer tube 52 and tWo parallel slits 49 are correspond 
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ingly made adjacent the closed end 54 and on a second side 
thereof. The depth and spacing can be accomplished to 
optimiZe the lateral distances betWeen the slits 49 on sequen 
tial plies as understood by those skilled in the art. As shoWn 
in FIGS. 6-7, in an embodiment of a bag 20, the outer tube 
52 can have a stepped arrangement on the layers 57, 58, 59 
of porous material on a selected side, e.g., front or back 
region, of the closed-end region 54 and a correspondingly 
yet opposite arrangement on the open end region 53. Alter 
native embodiments, hoWever, can also provide the cus 
tomer With a ?ush cut top, patch bottom, or pinch bottom. In 
the preferred embodiment, the porous material is paper ply 
stepped longitudinally and oppositely on the front and back 
sides in order to provide an easier folding capability on the 
closed end region 54 and a smoother contour of an upper 
seal With the open end region 53, especially When an 
embodiment calls for the open end region 53 to include a 
pinch step closure pattern. In an embodiment of a bag 20 as 
shoWn in FIGS. 8, 12-14, the bag further can include a 
pre-applied hot melt 92 or other adhesive methodology 
applied to the open end region 53 of the outer tube 52 that 
can be reactivated by the user after the bag 20 has been ?lled 
With product (see, e.g., FIG. 14). Also as part of the open 
end sealing process, in an embodiment, the heat sealing of 
the open end 23 of the inner tube 22 can advantageously 
correspondingly seal the channel space 42 adjacent the open 
end 23 of the inner tube 22. Although only heat sealing 
methodology has been elaborated on regarding sealing the 
open and closed ends and ends of the channel space, other 
sealing methodologies, as desired, can be used and still 
comply With the spirit of the various embodiments of the 
present invention. 

[0052] As illustrated in FIGS. 3-6, 8, 10, and 17, an 
embodiment of the present invention advantageously also 
provides an end product packaging bag, e.g., formed by the 
inner tube 22 or pouch. The bag includes a tube 22 formed 
of at least one ply of plastic or non-porous material. The 
plastic material advantageously can include a seamless, 
tubular plastic ?lm 27. The tube 22 has an open-end 23, a 
closed end 24 positioned opposite the open end 23, a tube 
body 25 extending betWeen the open end 23 and the closed 
end 24, and at least one vent opening 26 formed in the tube 
body 25. As shoWn in FIG. 6, the bag also includes a vent 
seal Zone 40, e.g., a vented assembly as Will be understood 
by those skilled in the art. The vent seal Zone 40 includes a 
plastic or otherWise non-porous material strip 31 overlying 
and adhering to a preselected region 32 of the tube body 22. 
The strip 31 is positioned to overlie, or underlie in other 
embodiments, the at least one vent opening 26 of the tube 
22. The plastic or otherWise non-porous material strip 31 
also includes at least one vent opening 36. This combination 
of the plastic or otherWise non-porous material strip 31 and 
the preselected region 32 of the tube body 25 de?nes the 
vent seal Zone 40 as illustrated and described herein. 

[0053] As shoWn in FIG. 4, the vent seal Zone 40 includes 
a channel space 42 positioned betWeen an inner surface 33 
of the plastic or otherWise non-porous material strip 31 and 
a surface of the tube body 25. This channel space 42 is 
preferably unobstructed in any signi?cant manner so that the 
channel space 42 readily also alloWs air to How therethrough 
and remains substantially ?at during stacking of bags 20 or 
pouches When ?lled With ?ller material or product. The 
channel space 42 extends betWeen the at least one vent 
opening 26 of the tube 22 and the at least one vent opening 














