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pp ’ ABSTRACT 

A container made from thin-wall, flexible, gusseted, tubing 
material that opens into a bag having a rounded, generally ?at, 

.'...229/57 
33/00 , 

229/53’ 55, 57‘ 58; 150” hlgh-strength bottom. The bag, when folded ?at for packag 
cm s... um 11 21 55 [1 

mg, has four superimposed panels connected by alternating 
longitudinal fold lines to provide a bag with Z or accordion References Cited [56] 
folds. The panels include a pair of outer plies and a pair of 
inner plies. One end of the bag is heat sealed to provide a bot 
tom closure for the bag. 
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BAG 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to bags, and more particularly to 

plastic bags, adapted to be fabricated by a high-speed, con 
tinuous manufacturing process. Particularly, the invention re 
lates to polyethylene garbage, lawn and leaf and trash bags. 

2. Description of the Prior Art 
Large plastic bags have been used heretofore as containers 

for material per se or as liners for cardboard and metal con 
tainers. The objective in the prior art has been to provide a 
bag with a bottom construction having high strength and good 
conformance with ?at bottom containers. Recently, large-size, 
e.g., 1- to 3-bushel, plastic bags have come into widespread 
use as liners for garbage cans and as containers per se for gar 
bage, trash, leaves, lawn rakings, etc., by both business 
establishments and home owners. In the production of such 
bags, it is preferred that a high-speed, rapid-folding construc 
tion be utilized in order to provide for the production and the 
packaging of bags at low cost. Additionally, one of the 
problems facing users of polyethylene garbage and trash bags 
has been to provide a bag with adequate bottom seal strength 
to prevent breakage in the heat seal area of the bag when fully 
loaded. The most common method of sealing garbage, leaf 
and trash bags is to use a transverse seal across a ?attened 
tube, either gusseted or non-gusseted, and then fold the bag 
longitudinally and also transversely to allow a number of the 
bags to be placed into a container approximately 6- by 10-inch 
size for retail sale. This production requires ?rst the heat seal 
ing and then folding step which, thus, does not lend itself to 
rapid production. While some constructions for multiple-fold 
bags have been proposed in the prior art, e.g., US. Pat. Nos. 
2,8 l9,834; 3,263,901; and 3,349,99l, none of these particular 
con?gurations has found wide acceptance in the market place. 
These patents disclose longitudinally folded plastic bags 
wherein a heat seal is applied through one end of the bag after 
the longitudinal folds are made. However, because of the fold 
ing con?gurations employed in each one of these patents, 
these types of bags are not readily produced by high-speed, in 
line, automated, bag-making and packaging machinery. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a ?exible 
wall, foldable container adapted to be manufactured and 
packaged on high-speed machinery. 

It is another object of the present invention to provide a bag 
having a multiplicity of longitudinal folds which may be readi~ 
ly produced by mechanical means. 

Still another object of the present invention is to provide a 
plastic bag having a bottom seal providing increased mechani 
cal strength to the bag. 
A still further object of the present invention is to provide a 

plastic bag that may be readily used as a container in itself‘ or 
used as an inner liner for a rigid container. 
The foregoing objects and other advantages are provided in 

a container of thin-wall, ?exible, gusseted, tubing material 
which, in combination, includes in the ?at, folded state four 
substantially equal width, superimposed, interconnected 
panels. Two outer panels are provided, each having four plies 
of material, the inner two plies of which are sections of a gus 
set. The two inner panels each have two continuous, non-con 
nected outer plies and two inner plies connected together 
along one edge thereof. All of the panels and the plies are in 
terconnected by a seal line across the container adjacent one 
end thereof. 

Further objects and advantages will be apparent from the 
drawings and the following description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an elevational, perspective view of a bag made in 
conformance with this invention; 

FIG. 2 is an enlarged sectional view taken along the line 2— 
2 of FIG. 1; 
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2 
FIG. 3 is an enlarged sectional view taken along the line 3— 

3 of FIG. 1; and 
FIG. 4 is a bottom view of the bag of FIG. 1 in the fully 

opened position. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The bag of the present invention, designated generally by 
the numeral 10, may be made from any suitable material. If 
desired, the bag may be made from high-strength, very ?exible 
paper and closed on the bottom by use of adhesives or a sew 
line. However, it is preferred that the bag of the present inven 
tion be made from a ?exible, limp material such as plastic, in 
particular, polyethylene. 
However, other plastic material such as polyvinyl chloride, 

polypropylene, polyvinylidene chloride, Saran, cellophane, 
nylon and Mylar may be used. It is understood that while the 
embodiment of the bag shown in the drawings utilizes a single 
sheet of plastic material, the bag of the present invention may 
be constructed from multilayer plastic materials, i.e., an outer 
layer of polyethylene and an inner layer of Saran, or any other 
combination desired. The bag as depicted in the drawings is 
made from a seamless section of plastic tubing; however, it is 
understood that the invention is not limited to such seamless 
tubing, but the bag may be readily constructed from ?at sheets 
of materials which are lapped and longitudinally sealed by 
means of heat, adhesives, or other suitable means. Ac 
cordingly, the use of the term tubing herein is to mean the use 
of either seamless or seamed tubing. 
A key aspect of the present invention is the utilization of 

pregusseted tubing for making the bag. By the utilization of 
tubing having deep gussets in each side, it is possible to pro 
vide a large diameter bag which may be folded a relatively 
small number of times to provide a bag width that can be con 
veniently boxed in sizes normally packaged for consumer use. 

Referring now to FIGS. 1 and 2, it will be seen that the bag 
of the present invention, designated generally by the numeral 
10, includes a front panel, designated generally by the nu 
meral 11; a ?rst inner or central panel, designated generally by 
the numeral 12; a second inner or central panel, designated 
generally by the numeral 13; and a rear or back panel, 
designated generally by the numeral 14. Each panel is com 
posed of a multiplicity of plies and is formed by making an ac 
cordion fold along three longitudinal fold lines spaced in 
wardly to divide the pregusseted tubing into four equal panels. 
The front panel is provided with a front outer ply l5 and a rear 
outer ply 16. Received between the outer plies 15 and 16 are 
superimposed, interconnected inner plies l7 and 18. The 
inner ply 17 is joined to outer ply 15 along fold line 19. In a 
like manner rear ply 16 is joined to adjacent inner ply 18 along 
longitudinal fold line 20. The ?rst inner or central panel 12 in 
cludes opposed, flat, outer plies 21 and 22. The front outer ply 
21 of the ?rst central panel is connected through fold line 23 
to the rear outer ply 16 of the front panel. Outer ply 15 of the 
front panel is connected to the rear outer ply of the ?rst inner 
panel 22 by means of fold line 24. The ?rst inner panel 12 in 
cludes a ?rst pair of superimposed inner plies 17a and 18a 
which project approximately across the full width of the ?rst 
inner panel. The plies 17a and 18a are joined by fold lines to 
the respective inner plies 17 and 18 of outer ply 11 and form 
the bottom of a deep gusset. Fold line 25 joins the ?rst pair of 
inner walls 17a and 18a at their terminal ends. Ply 17 is joined 
to ply 17a by means of fold line 26, and ply 18 is joined to ply 
180 by means of fold line 27. 
The second inner or central panel 13 is provided with a 

front outer ply 28 and a rear outer ply 29. The front outer ply 
28 of the second central panel is connected through fold line 
30 to the rear outer ply 22 of the ?rst inner panel. The rear 
outer ply 29 is connected by fold line 31 to the front outer ply 
21 of the ?rst inner panel. The second inner panel 13 includes 
a second pair of superimposed inner plies 35a and 36a which 
project approximately across the full width of the second inner 
panel. The plies 35a and 36a are joined by fold line 32. The 
other ends of plies 35a and 36a are joined by fold lines 37 and 
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38 to the respective inner plies 35 and 36 of the rear outer 
panel 14 and thus the plies 35 and 35a, together with plies 36 
and 36a, form a deep gusset. 
The back panel of the bag 14 includes a front outer ply 33, a 

rear outer ply 34, and two superimposed inner plies 35 and 36. 
Plies 33 and 35 are joined along one edge by longitudinally ex 
tending fold line 37, and plies 34 and 36 are joined along one 
edge by longitudinal fold line 38. Ply 33 is joined on its other 
edge by fold line 39 to the from outer ply 28 of the second 
center panel 13. Rear outer ply 34 is joined on its other edge 
by fold line40 to the rear outer ply 29 of the second inner 
panel 13. The two inner ‘plies 35 and 36 are joined at their 
other ends by longitudinally extending fold lines 41 and 42, 
respectively, to inner plies 35a and 36a of the second inner 
panel 13. , 

- Thus, it is seen that the inner layers of both the ?rst and 
second inner or center panels are formed from the terminal 
wall portions of the deep gussets provided in the ?attened tub 
ing and that the inner plies of the front and back panels are 
formed from the upper wall sections of the deep gussets. 
The bag of the present invention is preferably produced by 

initially providing tubular plastic ?lm from an annular die by 
means of the trapped bubble process and subsequently provid 
ing opposed deep gussets in the sides of the tube as it is ?at 
tened. The pregusseted tubing is next moved into folding 
boards or other type folding mechanisms which are well 
known in the art, such as that shown in previously mentioned 
US. Pat. No. 3,263,901, or the apparatus disclosed in US. 
Pat. No. 3,518,810. The folding or pleating apparatus is so 
constructed as to provide three equally spaced, longitudinally 
extending folds in the ?attened, gusseted tubing to produce 
the Z or accordion folded construction as seen in FIGS. 1 and 
2 wherein the bag is provided with the four panels 11, 12, 13 
and 14. The folded tubing is then passed to a traveling heater 
bar wherein a heat seal 43 is made transversely across the 
folded bag whereby all plies and all panels are integrally fused 
together. If desired, a dual sealer bar may be used, i.e., one 
which applies heat from each side of the bag. Alternatively, 
radio frequency heating may be utilized whereby each of the 
plies is simultaneously fused to adjacent plies. Next, the inter 
mittently sealed length of tubing is severed immediately below 
each seal line, whereby lengths of the bag of the desired length 
are produced. 
The bag of the present invention is particularly adapted for 
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utilization as a liner for a round container and produces an ex 
tremely strong, ?at bottom. Referring to FIG. 4, it will be seen 
that when the bag is opened, the particular folding and sealing 
construction provided in the bag yields a bag having a bottom 
seal area approximately only one-eighth as wide as the diame 
ter of the bag in its open state. Additionally, the particular fold 
con?guration utilizes the deep V-shaped gussets to produce a 
bag having a large number of interconnected fold lines in the 
bottom of the bag whereby stress applied to the bottom of the 
bag is equally distributed over the entire bottom area. As 
noted in FIG. 4, the bottom of the bag is characterized by a 
multiplicity of interconnected folds arranged around the seal 
area and is characterized by two transversely extending fold 
areas 44 and 45. The bag of the present invention provides ex 
ceptional strength in the bottom area because of the even dis 
tribution of a multiplicity of folds which terminate in the 
generally hemispherically shaped bottom area. 

While there has been described what is at present con 
sidered preferred embodiments of the present invention, it will 
be apparent to those skilled in the art that various modi?ca 
tions and changes may be made without departing from the es 
sence of the invention. it is intended to cover herein all such 
modi?cations and changes as come within the true scope and 
spirit of the following claims. 
What is claimed is: 
1. In a container of thin-wall, ?exible, gusseted, tubular 

material, the combination comprising in the ?at, folded state: 
a. four substantially equal width, superimposed, intercon 

nected panels, _ _ , 
1. the two outer panels each having four plies of material, 

the inner two plies of which are the outer sections of a 
gusset, 

ii. the two inner panels each having two continuous, non 
connected outer plies and two inner plies connected 
together along one edge thereof; 

b. all of said panels and plies being interconnected by a seal 
line across said container adjacent one end thereof. 

2. In the container of claim 1 wherein said two inner plies 
are formed by the terminal ends of a gusset. 

3. in the container of claim 1 wherein said outer plies of 
each of said outer panels are connected to said outer plies of 
the adjacent said inner panel along the same side edges 
thereof. 


