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(57) ABSTRACT 
Apleated neckdoWn bag for lining a receptacle is disclosed 
Wherein the bag is made of a ?exible plastic ?lm. The 
disclosed bag has one or more pleat portions (18) ?xed at 
points around the mouth portion (26) of the bag to reduce the 
circumference of the mouth portion relative to the circum 
ference of the body portion (14). The reduced circumference 
mouth portion of the neckdoWn bag can be ?tted over a 
supporting receptacle. The top portion (12) of the bag is 
thereby more securely held to the support, and the mouth 
portion is more securely held in an open state, since the 
narroWed mouth portion of the bag can better engage a 
support such as the rim of a Waste bin. Bag embodiments 
having ?at and ?at rectangular constructions, convenient for 
manufacture, storage, shipping, and dispensing, are also 
disclosed. Also disclosed is a tabbed neckdoWn bag embodi 
ment With a tab (52) modifying means to advantageously 
modify stress and strain at and near the conjunction of a 
seam and mouth portion of a neckdoWn bag. The tab is 
intended to reduce or eliminate the possibility of tearing of 
the bag at or near a seam in the neighborhood of the tab. The 
tab projects from a tab base (58), de?ned betWeen ?rst (54) 
and second (56) reentrant arcuate portions of a mouth edge 
(36), and a top seam portion (20) of the bag extends across 
the tab base and into the tab. Also disclosed is a tab 
embodiment, usable in a pleated neckdoWn bag having a ?at 
construction, Where inclusion of the tab does not limit 
certain advantages pertaining to a ?at bag construction. 
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PLASTIC LINER BAG WITH MOUTH RETAINER 
MEANS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation of US. Ser. No. 
09/366,679, ?led Aug. 4, 1999. 

BACKGROUND 

[0002] 1. Field of the Invention 

[0003] The invention relates to generally tubular bags, or 
liners, made of ?exible plastic ?lm and used to line a rigid 
or semi-rigid receptacle such as a Waste bin or other col 
lection receptacle. More particularly, the invention relates to 
a bag having one or more pleats ?xed at points around the 
mouth portion of the bag to reduce the circumference of the 
mouth of the bag relative to that of the body portion of the 
bag. When the bag is placed into a supporting receptacle, 
such as a Waste or recycling bin for example, the reduced 
mouth portion of the pleated bag may be ?tted onto the rim 
of the receptacle and the top portion of the bag Will then 
more securely engage With the receptacle. The bag is thereby 
more securely held to the support and the mouth portion of 
the bag is more securely held in an open state. The invention 
further relates, in certain embodiments thereof to a reduced 
mouth pleated bag Which is con?gured to have one or more 
stress and strain modifying tabs positioned around the mouth 
portion of the bag. Each tab is intended to reduce the 
possibility of tearing of the bag at and near the conjunction 
of a seam and mouth portion of the bag during installation 
and service of the bag. 

[0004] 2. Description of the Prior Art 

[0005] A bag used as a liner is typically supported by a 
rigid or semi-rigid structure such as a Waste bin or other 

collection receptacle. When in service, it is usually conve 
nient that the mouth portion of the bag stay open in order to 
alloW the articles to be passed conveniently and unhindered 
into or out of the bag. OWing to the ?exible, pliant nature of 
a plastic ?lm, a plastic bag is generally not self supporting, 
nor is the mouth portion of a bag able to reliably remain in 
an open state on its oWn. Therefore, it is common to both 

support the bag, and at the same time keep the mouth portion 
of the bag open, by folding the top portion of the bag over 
the rim of a corresponding mouth or opening in the sup 
porting structure. Unfortunately, this method of supporting 
the bag and bag mouth is often attended With a tendency for 
the top portion of the bag to slide or fall off, or otherWise 
disengage from, the supporting structure. When the top 
portion of a bag slips from its support in such manner, the 
bag may then cease to accomplish one or more of the 
functions for Which it Was intended. 

[0006] 1. NeckdoWn Bags 

[0007] The present invention relates to a category of bag 
or liner having retaining means Which rely primarily on the 
circumference of the mouth portion of the bag being less 
than that of the body of the bag. Hereinafter, bags or liners 
utiliZing this retaining means Will be referred to as “neck 
doWn” bags. For a bag used as a liner, it is usually conve 
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nient and economical that the bag have a body that is larger 
in circumference than that of a supporting structure or 
receptacle into Which the bag is placed. HoWever, in this 
case the top portion of the bag, When folded over a rim or 
lip of the supporting structure, may yield a loose ?t at best, 
and therefore offer little additional support for the bag. A 
reduced circumference mouth portion of a neckdoWn bag 
greatly aids in supporting the bag on all manner of support 
ing structures, especially if the reduced circumference por 
tion is approximately equal or less than that of the support 
ing structure. In this case the reduced mouth portion can 
more readily engage the support and thereby provide addi 
tional support for the bag Whilst the larger circumference 
body portion of the bag can remain adequately siZed to ?t the 
receptacle. 
[0008] Some neckdoWn bags or liners utiliZe one or more 

elastic members, or bands, permanently engaged With, or 
bonded to the bag, and siZed so that the elastic member Will 
elastically stretch around and grip a supporting structure. 
Such constructions are disclosed for example in Eby et al 
(US. Pat. No. 4,509,570), Cortese (US. Pat. No. 4,953, 
704), and Perkins (US. Pat. No. 4,747,701). Perkins in US. 
Pat. No. 4,747,701 asserts that in some “liner bags”, the 
slight elasticity of the plastic itself Will aid in holding the bag 
in place, that some bags Will stretch to a small extent so that 
they are held tightly When folded over the rim of a recep 
tacle. It is further asserted that the elasticity of the typical 
liner bag is relatively loW and the bags Will often tear When 
pulled too hard. These perceived drawbacks of a typical liner 
bag ?lm force the design of the bag disclosed to require an 
“elastic band” or head member to be permanently attached 
to the bag body. Typical materials disclosed for the elastic 
band are “elastomers” such as “latex” (a rubber elastomer) 
and “DUREFLEXTM PT6100S” (of Deer?eld Urethane, 
Inc.) an aromatic polyether polyurethane ?lm Which is a 
thermoplastic elastomer. An elastomer ?lm exhibits a rub 
ber-like elastic deformation response, that is, it can greatly 
elongate upon the application of a relatively Weak stretching 
force, and upon removal of this stretching force, the ?lm 
quickly recovers substantially its original shape and siZe, 
mimicking the familiar action of a rubber band being 
stretched and then released. The elastic band is required to 
be bonded to a relatively inelastic bag body in order to 
achieve a functional self gripping neckdoWn liner. As the 
attached elastic band is required to perform the self retaining 
action, the elastic band, not the bag body, is made to have the 
neck doWn feature. It is apparent that such a bag design, 
While functional, is complicated by having the liner made of 
tWo distinct members, the relatively stiff bag body, and the 
elastic band or head member. The tWo members are required 
to be intimately attached along a common edge, leading to 
a necessary complexity in the bag structure and in the 
manufacture of such a liner bag. 

[0009] It is knoWn that a bag having a reduced siZe mouth 
relative to the body of the bag can be constructed by joining 
together portions along the top of the bag to form a pleated 
neckdoWn bag having reduced circumference mouth portion 
relative that of the bag body. ImaZeki et al (US. Pat. No. 
4,919,546) discloses such a method to obtain a neckdoWn 
bag, as does Perkins in US. Pat. No. 4,747,701 already cited 
above. Disadvantages are apparent in InaZeki et al in that the 
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bag supporting function relies strictly on the principle that 
the bag body material is “non-elastic”, or inelastic, and 
thereby can bear no stretching either on installation of the 
bag to its support, or While the bag is being supported. The 
“non-elastic” limitation requires the use of a specially engi 
neered hoop-like support to be designed and then installed in 
a speci?ed Way so as to avoid any stretching of the bag, 
thereby affording a purely kinematic constraint to secure the 
liner to the support. The need for the hoop support greatly 
limits the types of support receptacles that can be used With 
the bag and increases the complexity and cost of such a 
system. 

[0010] KacZerWaski (US. Pat. No. 4,611,350) discloses a 
closed bottom “sack” of thermoplastic ?lm comprising at 
least one cold stretched, circumferential band portion of 
diameter that is reduced from the original diameter of the 
sack. The band of reduced diameter is obtained by cold 
stretching the ?lm so as to procure, through a permanent 
material “necking-down” phenomenon, a circumferential 
band of reduced diameter in the region adjacent to the bag 
mouth opening (the “necking-down” term used to describe 
the phenomenon disclosed in KacZerWaski is a term of art in 
the science of materials and is not to be confused With the 
similar “neckdoWn” term used herein to refer to a particular 
construction of a bag). The reduced band region of the bag 
can be positioned relative to the bag mouth so as to accom 

modate a more secure, gripping overfold region When the 
bag is employed as a Waste container liner. The method 
disclosed is limited to materials that Will neck-doWn When 
cold stretched. Another draWback to this method is that there 
is a limit to the degree of reduction of bag diameter that can 
be achieved With the method disclosed and the method 
requires highly specialiZed equipment to introduce the neck 
ing-doWn phenomena to the bag. 

[0011] It is generally knoWn that a self securing neckdoWn 
bag is obtainable by the common practice of “tying off” 
corners of a bag mouth using one or more overhand knots. 
This action creates a reduced or neckdoWn mouth opening 
thus alloWing the bag mouth to be securely ?tted over a 
supporting structure or receptacle. The knot method of 
forming a neckdoWn bag does not lend itself to mass 
production or convenient bulk packaging, and can become 
cumbersome for large liners or liners having heavy Walls. 
Moreover, this method can be dif?cult or impossible to 
implement for someone unable to effect the knot due to lack 
of dexterity possibly due to physical impairment such as 
arthritis or a Repetitive Stress Injury. Further, one involved 
in the cleaning or janitorial service industry using this 
method Will be forced to tie knots many times a day possibly 
leading eventually to a Repetitive Stress Injury as a result of 
the excessive repetition of tying many knots over long 
periods. The tying off method results in one or more 
unsightly “pigtails”, left on the outer rim of the support by 
the existence of the knot or knots. Finally, the use of a knot 
in a neckdoWn bag may require an excess of ?lm material to 
be used in order to make up the knot, and thereby result in 
a liner having an effectively shorter length Which may then 
not ?t the support or bin, or may require a longer liner and 
therefore a Wastage of bag ?lm material. 
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[0012] 2. Tearing of Plastic Film Bags 

[0013] When a pleated neckdoWn bag is initially ?tted 
onto a supporting receptacle, the bag ?lm at and near the 
mouth portion of the bag is susceptible to tearing, especially 
at any seam restricting the mouth portion. Because the 
plastic ?lm at and near the mouth portion of the neckdoWn 
bag continues supporting the bag and bag mouth during the 
service life of the bag, the ?lm is apt to tear When the bag 
is in service as Well. The propensity for tearing of the bag 
?lm is thought to be most acute about the mouth portion, 
particularly at a seam intersecting the mouth. This is because 
the forces applied to the bag mouth on installation, and the 
possibility of someWhat lessened ?lm strength in or near a 
seam, results in a relatively increased possibility of tearing 
the plastic ?lm at or near this location more so than at other 

points around the mouth. A tear, once initiated, may then 
continue to propagate preferentially along the seam and may 
then impair the neckdoWn feature and, hence, reduce or 
eliminate the advantages obtained thereby. 

[0014] Methods to minimiZe or eliminate tearing of a bag 
at or near a seam, or for rendering this tearing harmless, are 
disclosed. For example R. A. GruentZel et al (US. Pat. No. 
3,485,437) discloses a method to render harmless the tearing 
of a Weakened seam, at its terminus at the mouth of a bag, 
by providing for a second Weakened area, either a slit, 
scored, or thinned region, being located near the ?rst Weak 
ened area, but spaced from it. When tensional forces cause 
the seam at the mouth to tear, the tear is arrested, by the 
second Weakened area, from further propagation along the 
seam, and the tear is redirected aWay from the seam into 
presumably stronger regions of the bag, Where the tear is 
presumably arrested or minimiZed. The method of providing 
a second Weakened area, as in US. Pat. No. 3,485,437, While 
it can control a tear by redirecting it aWay from the seam, 
does not necessarily eliminate the occurrence of a tear. Such 
a tear, even if it is redirected aWay from the seam, could still 
be detrimental to the retaining function of a neckdoWn bag. 

[0015] Rasmussen (US. Pat. No. 5,202,650) discloses 
placing a band of embossed indentations adjacent a seam 
“susceptible to rupture When stressed” so that the band, 
being “more rubberlike” than the unmodi?ed material, may 
increase the resistance of the seam to rupture under stress. 
The method of providing a band of indentations certainly 
might be useful for preventing tearing of a seam in a 
neckdoWn bag, hoWever such a method requires additional 
specialiZed ?lm embossing machinery perhaps not normally 
required in the manufacture of plastic ?lm bags or liners. 

SUMMARY OF THE INVENTION WITH 
OBJECTS AND ADVANTAGES 

[0016] In accordance With the present invention a pleated 
neckdoWn bag made of a ?exible plastic ?lm, and for lining 
a receptacle, is disclosed Wherein the neckdoWn feature of 
the bag is constructed by pleating the bag inWardly at one or 
more points around the mouth portion. TWo side, or ?ank, 
portions of a given pleat portion of the bag are joined 
together along the top portion of the bag. The joining means 
interconnecting the ?anks of a pleat Will generally form a 
seam, or seam portion, partWay across the top portion of the 
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bag, the seam perhaps comprising a heat or fused seal, 
adhesive bond, or a joinder. The inWardmost portion or end 
of such a seam portion, that is the end nearest or adjacent the 
mouth of the bag, effectively restricts the mouth portion so 
that the circumference of the mouth portion is substantially 
less than that of the body portion of the bag. The neckdoWn 
bag can be expanded and the reduced circumference mouth 
portion ?tted over a supporting receptacle. The top portion 
of the bag is thereby more securely held to the support, and 
the mouth portion is more securely held in an open state, 
since the narroWed mouth portion of the bag can better 
engage a support such as the rim of a Waste or other 

collection receptacle. Bag embodiments are disclosed hav 
ing ?at constructions and ?at rectangular constructions, both 
convenient for manufacture, packaging, storage, and dis 
pensing. 

[0017] Certain disclosed embodiments of the present 
invention provide for a “tab”, that is, a “?nlike” extension of 
a portion of a bag adjacent an edge de?ning a mouth edge 
of the bag. Each tab is arranged about the mouth portion of 
the bag so that the tab projects from a tab base, de?ned 
betWeen ?rst and second reentrant arcuate portions of a 
mouth edge, and a top seam portion of the bag extends 
across the tab base and into the tab. Such a tab Will 
advantageously modify the stress and strain in the bag at and 
near the tab so as to reduce the possibility of tearing the seam 

or mouth portion of the bag in the neighborhood of the tab. 
Aparticular tab embodiment is also disclosed that offers tear 
protection While alloWing the bag to retain a typical “?at” 
construction. 

[0018] Objects and Advantages 

[0019] It is the object of the present invention to provide 
a pleated neckdoWn bag for lining a receptacle, Wherein the 
bag is made of a ?exible plastic ?lm. The narroWed, or 
neckdoWn, mouth portion of such a bag may be ?tted onto 
the rim of a rigid or semi-rigid supporting receptacle, such 
as a Waste bin, so the top portion of the bag more reliably 
engages With the supporting receptacle, and the mouth 
portion of the bag is more securely held in a generally open 
state. In certain embodiments, the invention has the further 
object to construct and employ a pleated neckdoWn bag 
made of a typical loW cost plastic bag ?lm, such as a 
polyethylene based ?lm. It is the further object, in certain 
embodiments of the invention, to provide a generally ?at 
pleated bag construction that is relatively straightforWard 
both to manufacture, and to package, especially by auto 
mated or semi-automated means, and lends itself to more 
convenient storage and dispensing. It is the further object of 
the invention, in certain embodiments thereof, to provide a 
pleated neckdoWn bag construction having one or more tabs 
for advantageously modifying stress and strain at and near 
the conjunction of a seam and mouth portion of a bag. Each 
tab is intended to reduce or eliminate the chance of tearing 
of the bag When in use, at or near the mouth and seam 
portions, Where such tearing might be detrimental to the 
retaining function of the bag. Still further objects and 
advantages Will become apparent from a consideration of the 
ensuing description and draWings. 
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DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 is a schematic diagram of a uniaxial tensile 
sample of a ?exible plastic ?lm and shoWs the applied load 
and key length measurements. 

[0021] FIG. 2 is a perspective vieW of one embodiment of 
a pleated neckdoWn bag. 

[0022] FIG. 3 is a perspective vieW of the top portion of 
a neckdoWn bag shoWing the mouth portion and a theoretical 
cylinder de?ning the inside girth of the mouth portion. 

[0023] FIG. 4A is a partial cross sectional vieW, on an 
enlarged scale, taken on line 4 - 4 of FIG. 2, and illustrates 
one construction of a portion of a top seam portion of the 
neckdoWn bag of FIG. 2. 

[0024] FIG. 4B is a partial cross sectional vieW, on an 
enlarged scale, taken on line 4 - 4 of FIG. 2, and illustrates 
another construction of a portion of a top seam portion of the 
neckdoWn bag of FIG. 2. 

[0025] FIG. 4C is a partial cross sectional vieW, on an 
enlarged scale, taken on line 4 - 4 of FIG. 2 and illustrates 
another construction of a portion of a top seam portion of the 
neckdoWn bag of FIG. 2. 

[0026] FIG. 5 is a perspective vieW of a pleated neckdoWn 
bag having tWo pleat portions, and being expanded by hand 
prior to ?tting the mouth portion of the bag onto a supporting 
receptacle. The ?gure also shoWs the top portion of the bag 
?tted onto the receptacle. 

[0027] FIG. 6 is a perspective vieW of the top portion and 
mouth portion of a pleated neckdoWn bag having six pleat 
portions. 

[0028] FIG. 7 is a plan vieW of an unexpanded pleated 
neckdoWn bag having a ?at construction and having tWo 
pleat portions. 

[0029] FIG. 8 is a plan vieW of an unexpanded pleated 
neckdoWn bag having a ?at rectangular construction, and 
having in this case tWo pleat portions. 

[0030] FIG. 9 is a top perspective vieW of the top portion 
of a pleated neckdoWn bag having tWo pleat portions, and 
having stress modifying tabs disposed at the juncture of the 
mouth portion and each of the tWo top seam portions of the 
bag. 

[0031] FIG. 10 is an enlarged detail, taken from FIG. 9, 
of one of the tabs of FIG. 9, and illustrates one particular tab 
embodiment along With various elements of the tab. 

[0032] FIG. 11A and 11B are each plan vieWs of tab 
embodiments Where a tab base cannot be uniquely de?ned 
tangent to both the ?rst and second arcuate portions. The 
illustrations indicate hoW the ?rst and second arcuate por 
tions can still de?ne a tab base therebetWeen. 

[0033] FIG. 12 is a partial plan vieW of a pleat portion 
detail of a ?at neckdoWn bag taken from FIG. 7 and shoWs 
a tab embodiment suitable for a ?at bag construction. 

[0034] FIGS. 13A - 13F are partial plan vieWs, similar to 
that of FIG. 12, of a pleat portion detail of a ?at neckdoWn 



US 2001/0004079 A1 

bag, each ?gure showing an alternative embodiment of a tab 
construction for a ?at neckdoWn bag. 

[0035] FIG. 14 is a plan vieW schematic of a 2 dimen 
sional geometric model of a tab and a portion of a bag 
adjacent the tab. The model is a representation of that used 
to numerically simulate effects of a tab on the distribution of 
stress and strain in the bag ?lm in the neighborhood of the 
tab. 

[0036] FIG. 15A - 15C are enlarged details of the tab of 
FIG. 14, shoWing, respectively, a rectangular, a triangular, 
and a circular tab style for the tab, each ?gure also indicating 
the parametric models used to investigate effects of tab 
height ratio on stress in the neighborhood of a tab. 

[0037] FIG. 16 is a graphic representation illustrating the 
estimated stress reduction effect of a tab on the X-stress ratio 

along the centerline of a tab, and in the adjacent bag ?lm in 
the neighborhood of the tab. The data simulate stresses that 
might develop in a bag With and Without a tab When the bag 
is subject to a tensile stress. 

[0038] FIG. 17 is a graphic representation of estimated 
distribution of the First Principal Stress in and near the 
rectangular tab model, for a tab having a height ratio of 28.6 
percent, and When the tab model Was subject to a tensile 
stress simulating stressing of a tabbed bag in the vicinity of 
the tab. 

[0039] FIG. 18 is a graphic representation of the estimated 
effect of tab height ratio on the X-stress ratio at the tip of tab 
models having the rectangular, circular, and triangular tab 
style, and When the tab models Were subject to a tensile 
stress simulating stressing of a tabbed bag in the vicinity of 
the tab. 

[0040] FIG. 19 is a graphic representation shoWing the 
estimated effect of tab height ratio on the estimated maXi 
mum Von Mises stress ratio at the base of the tab ?llet 
regions for the analytic models having a rectangular, circu 
lar, and triangular tab style, respectively, and for the case 
Where each tab model Was subject to a tensile stress simu 
lating stressing of a tabbed bag in the vicinity of the tab. 

[0041] FIGS. 20A and 20B are plan vieWs of tabs shoW 
ing eXamples of cusp and ogive tab styles, respectively. 

REFERENCE NUMERALS USED 

10 Pleated NeckdoWn Bag 

12 Top Portion 

14 Body Portion 

18 Pleat Portion 

[0042] 
[0043] 
[0044] 
[0045] 
[0046] 
[0047] 

20 Top Seam Portion 

22 OutWardmost End (of a Top Seam Portion) 

[0048] 24 InWardmost End (of a Top Seam Portion) 

[0049] 26 Mouth Portion 

[0050] 28 First Flank Portion 

[0051] 30 Second Flank Portion 

[0052] 32 Pleat Edge Portion 

[0053] 

[0054] 

[0055] 

[0056] 

[0057] 

[0058] 

[0059] 

[0060] 

[0061] 

[0062] 

[0063] 

[0064] 

[0065] 

[0066] 

[0067] 

[0068] 

[0069] 
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34 Joining Means 

36 Mouth Edge 

38 Supporting Receptacle 

40 First panel portion 

42 Second Panel Portion 

44 Top Edge 

46 Bottom Edge 

48 First Side Edge 

50 Second Side Edge 

52 Tab 

54 First Reentrant Arcuate Portion 

56 Second Reentrant Arcuate Portion 

58 Tab Base 

62 First Mouth Edge Portion 

64 Second Mouth Edge Portion 

66 Recessed Cut 

80 Adj acent Portion of the Bag Film (bag portion 
modeled adjacent a tab in FEM models) 

[0070] 82 Tab Line-of-Symmetry, or Tab Centerline in 
an FEM analytic model 

[0071] 84 Free Edge of a Tab (tab edge modeled in FEM 
models) 

[0072] 

[0073] 

86 Side Edges 

88 Curve for X-stress ratio along tab centerline 
for rectangular, triangular, and circular tab styles, each 
tab having a tab height ratio of 28.6 percent. 

[0074] 90 Curve for X-stress ratio along tab centerline 
for no-tab case. 

[0075] 92 Lines of Constant First Principal Stress Ratio 
for a rectangular tab model having a tab height ratio of 
28.6 percent. 

[0076] 94 Curve for X-stress Ratio at Tab Tip vs. Tab 
Height Ratio for a rectangular tab style. 

[0077] 96 Curve for X-stress Ratio at Tab Tip vs. Tab 
Height Ratio for a circular tab style. 

[0078] 98 Curve for X-stress Ratio at Tab Tip vs. Tab 
Height Ratio for a triangular tab style. 

[0079] 100 Curve for MaX. Von Mises Stress Ratio at 
Tab Fillets vs. Tab Height Ratio for a rectangular tab 
style. 

[0080] 102 Curve for MaX. Von Mises Stress Ratio at 
Tab Fillets vs. Tab Height Ratio for a circular tab style. 

[0081] 104 Curve for MaX. Von Mises Stress Ratio at 
Tab Fillets vs. Tab Height Ratio for triangular tab style. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

[0082] 1. Background—Plastic Bag Films 

[0083] While a bag or liner can be made of virtually any 
plastic ?lm, the plastic ?lm typically used in a bag or liner 
construction is not an elastomer, but rather is another plastic 
such as an ole?n plastic. This is especially the case for a bag 
used for lining a Waste or recycling receptacle. Perhaps the 
most common plastics for bag ?lms at present are ethylene 
plastics, that is plastics based on polymers of ethylene, or 
copolymers of ethylene With other monomers, the ethylene 
being in greatest amount by mass. For example, ethylene 
plastics for bag ?lms include LoW Density Polyethylenes 
(LDPE), having a density in the range of approximately 
0.910 to 0.925 g/cc, Linear LoW Density Polyethyenes 
(LLDPE) having a density in the range of approximately 
0.919 to 0.925 g/cc, and High Density Polyethylenes 
(HDPE) having a density in the range of approximately 
0.941 g/cc or greater. Polymer resin blends that include at 
least one ethylene plastic are also used in bag ?lms. 

[0084] Presently bag ?lms are typically monolayer ?lm 
made of a single resin type. The resin type may be a polymer, 
copolymer, or blend of tWo or more distinct polymers or 
copolymers. More recently multi-layer ?lm constructions 
are being used in some bags. For example “coextruded” 
?lms, Wherein each layer may have a resin type the same as 
or different from that of any other layer, are employed 
noWadays in some bag constructions. Though not typical at 
present, a bag ?lm can be constructed of a multi-layer ?lm 
made by laminating tWo or more plastic ?lms. The gauge of 
a plastic bag ?lm (that is, the thickness of the base ?lm used 
to construct the bag) may be in the range from about 0.2 mils 
to about 4 mils or greater. 

[0085] In a bag made of a typical plastic bag ?lm, for 
example a LDPE, LLDPE, or HDPE, the initial stiffness of 
the bag ?lm generally permits the bag body to contain its 
cargo Without undue distortion or stretching (an LDPE ?lm 
may have perhaps ten times or more of the initial stiffiess of 
a typical elastomer ?lm). Unlike an elastomer ?lm, Which 
typically stretches elastically to rupture and even after 
rupture rapidly recovers virtually all the deformation, a 
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typical plastic bag ?lm may exhibit plastic deformations, 
that is “yielding” or “plasticity”, When deformed suf?ciently. 
The “plastic” portion of a deformation is characteriZed by its 
ability to remain for inde?nite times, even after the external 
deforming stress or force that caused it is removed, and so 
long as no external agent is brought in to modify this 
deformation. Thus, if a plastic ?lm Will yield on deforming, 
it can have a high initial stif?iess but still be able to be 
stretched by hand Without undue dif?culty. Yet, even When 
a plastic ?lm is stretched or elongated, it still may retain 
suf?cient “elasticity”, that is, the ability to return, contract, 
or even “snap back”, to some degree, toWard its original 
shape or length, Whether immediately or over some time 
period, after removal of the deforming load or stress. 

[0086] 1.1 Example of Deformation of a Plastic Bag Film 

[0087] By Way of example, the response of a polyethylene 
plastic bag ?lm to tensile deformation is noW presented. 
Samples of a bag ?lm, cut from commercial polyethylene 
Waste liners, Were stretched uniaxially to rupture by sub 
jecting the samples to an axial tensile force, S1, at the ends 
as depicted in FIG. 1 of the draWings. The polyethylene ?lm 
tested Was a 0.85 mil LLDPE ?lm. Results of the tests 
appear in the Table beloW along With results for a 6 mil latex 
rubber elastomer ?lm. 

[0088] Referring to FIG. 1 of the draWings and the Table 
beloW, the “Percent Total Elongation” of the sample at 
break, ET, is equal to the total elongation dL just prior to 
rupture, divided by the sample gage length, L, that is 
ET=(dL/L)(><100). The “Percent Plastic Elongation” of the 
sample at break, EP, is equal to the unrecovered elongation 
dLP after rupture, divided by of the sample gage length, L, 
that is EP= (dLP/L) (><100). The “Percent Elastic Elonga 
tion” of the sample at break, EE, is equal to the recovered 
elongation dLE after rupture, divided by of the sample gage 
length, L, that is EE=(dLE/L)(><100). The “Pliancy Index”, 
or “K”, is the percent of total elongation that’s plastic, and 
is equal to the unrecovered elongation dLP, divided by the 
total elongation of the sample dL, that is, Q= (dLP/dL) 
(><100). Finally, the “Resiliency Index”, or “0t”, is the 
percent of total elongation that’s elastic, and is equal to the 
elongation recovered after rupture, dLE, divided by the total 
elongation of the sample dL, that is, ot=(dLE/dL)(><100). 
Typical test samples had an initial Width of 1.25 inches and 
a initial gage length typically 10 inches, but in some cases 
7.5 or 5 inches. 

TABLE 

Percent Percent Percent 
Total Plastic Elastic 

Elong. at Elong. at Elong. at Pliancy Resiliency 
Test Direction/ break break break Index Index 

Sample Description No. Tests (ET) (EP) (or) 

LLDPE Bag Film Extrusion 277-600 151-465 124-146 54-79 21-46 
0.85 mil Direction/31 

(average) (421) (287) (134) (66) (34) 
LLDPE Bag Film Cross 626-743 49-599 130-165 76-81 19-24 
0.85 mil Direction/10 

(average) (677) (534) (142) (79) (21) 
Latex Rubber NA/12 788-850 5.0-8.7 759-842 0.6-1.0 99.0-99.4 

(Natural) 
6 mil (average) (811) (6.6) (805) (0.8) (99.2) 
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[0089] In the Table the “Resiliency Index”, 0t, indicates a 
measure of the amount of total elongation that Was returned, 
or recovered, after rupture of the sample occurred. The 
Resiliency Index can be vieWed roughly as a measure of the 
“rubberyness” of the sample, that is, the degree of rubberlike 
behavior of the sample in its elastic response to stretching. 
Thus the latex rubber samples tested exhibited a very high 
Resiliency Index of, on average, 99.2 percent. Conversely, 
the “Pliancy Index”, Q, in the Table is a measure of the 
amount of the total deformation that remained after the 
sample ruptured. The Pliancy Index can be vieWed roughly 
as a measure of the degree of “puttylike” behavior of the 
sample in its response to stretching, “puttylike” here refer 
ring by analogy to the perfectly plastic, or pliant, response 
of an ideal “putty” material When deformed. The de?nition 
of the terms requires that, for a given test sample, ot+§2=100 
percent. 

[0090] The tested LLDPE samples exhibited large total 
elongations at rupture varying from 277 to 743 percent, ie 
the samples typically stretched to about four to eight times 
their original length before rupturing. The plastic, or unre 
covered, elongations varied Widely from 151 to 465 percent 
(extrusion direction tests) and 490 to 599 percent (cross 
direction tests). The elastic, or recovered, elongations fell in 
a narroWer range from 124 to 165 percent for all the LLDPE 
tests, both parallel and perpendicular to the extrusion direc 
tion of the ?lm. On average, the LLDPE samples exhibited 
a 134 percent elastic elongation When tested in the extrusion 
direction, and a 142 percent elastic elongation in the cross 
direction. In other Words, the typical LLDPE sample 
endured an elastic deformation of about one and one-third 
times its original length, all of this elastic deformation being 
recovered, indicating a substantial elasticity of the LLDPE 
?lm samples in this case. As the data indicates, for all the 
tested LLDPE samples the total elongation at rupture Was 
partly elastic and partly plastic. For example, the tested 
LLDPE material in the extrusion direction exhibited, on 
average, a Resiliency Index (i.e. rubberlike response) of 34 
percent and a Pliancy Index of 66 percent. 

[0091] For the particular LLDPE polyethylene bag ?lm 
samples tested, some not insigni?cant visco-elastic behavior 
Was observed. For example, typically about 90 percent of the 
entire elastic, or recovered, elongation Was recorded very 
soon (Within about 5 minutes) after sample break. The 
remaining roughly 10 percent of the total recovered elon 
gation Would typically be manifested more sloWly over time 
as the sample continued to contract. For example, typically 
an additional 6 percent (approximately) recovery occurred 
gradually over several hours, and the last 4 percent (approxi 
mately) of recovery occurred even more gradually over 
roughly a three or four day period. By contrast, for the 
typical latex elastomer ?lm sample tested, virtually all 
(above 99 percent) of the recovered elongation of a test 
sample occurred Within about a minute from rupture. 

[0092] The deformation characteristics of typical plastic 
bag ?lms, such as polyethylenes for example, are useful for 
employing such ?lms in self-retaining pleated neckdoWn 
bags for use in lining receptacles. Generally the mouth 
portion of a pleated neckdoWn bag may be stretched out 
more or less to alloW ?tting it around the supporting lip of 
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a receptacle. This stretching action may involve imposing 
elastic, or both elastic and plastic, deformations in the bag 
?lm material. So long as there is suf?cient engagement of the 
bag mouth With its support, the mouth need not recover all 
of its original unstretched dimension, or circumference, and 
any plastic deformation that may occur is not necessarily 
detrimental to the retaining function of the bag. In addition, 
the ability of typical plastic bag ?lms to eventually yield on 
stretching may be convenient to a pleated neckdoWn bag 
since it may limit the exertion required to install the bag, in 
spite of a relatively high initial ?lm stiffness, and may to 
some extent limit the internal stresses imposed in the plastic 
?lm on stretching. Furthermore, the ability of some plastic 
bag ?lms to yield may afford a bag having a mouth of one 
siZe to ?t a relatively large range of receptacle siZes. For 
cases Where stretching of a particular plastic bag ?lm must 
be limited, it is possible to construct the pleated neckdoWn 
bag so that the virgin circumference of the bag’s mouth 
portion is such as to conveniently limit any stretching 
required to install the bag onto a given siZe receptacle. If 
suf?cient stretching is imposed When installing a pleated 
neckdoWn bag made of a plastic ?lm that exhibits some 
viscoelasticity, engagement of the bag With its support can 
continue to increase Well after initial installation due to the 
viscoelastic recovery of some portion of the stretching. 
Finally, While the tested LLDPE ?lm Was stressed to rupture, 
in actual service a pleated neckdoWn bag may not require its 
being stretched to, or near to rupture. In some cases even 

little or no stretching may be required for a pleated neck 
doWn bag to adequately engage With its support so as to 
prevent or minimiZe slipping of the bag Walls or collapsing 
of the mouth portion of the bag. 

[0093] 2. General NeckdoWn Bag Embodiment 

[0094] Referring to FIG. 2 of the draWings, a preferred 
embodiment of the present invention is a generally tubular 
pleated neckdoWn bag 10 made of a ?exible plastic ?lm. 
More particularly, the bag comprises an open top portion 12, 
and a holloW body portion 14 having a ?rst inside circum 
ference C1. The ?rst inside circumference C1 is the length 
of the bag taken circumferentially around and along the 
interior, or inside, of the substantially unstressed and 
unstretched bag, and taken in a plane generally perpendicu 
lar to the length of the bag, the length direction being 
oriented generally upWardly and doWnWardly along the bag. 
The top portion 12 is disposed adjacent the holloW body 
portion 14, and thereadjoins about the ?rst inside circum 
ference thereof, the holloW body portion thereby extending 
generally doWnWardly from the top portion. 

[0095] The top portion of the neckdoWn bag further com 
prises at least one pleat portion 18 thereof, at least one top 
seam portion 20 thereof having an outWardmost end 22 
thereof and having an inWardmost end 24 thereof, and at 
least one mouth portion 26 thereof, the mouth portion having 
a second inside circumference, or inside girth, C2. 

[0096] The pleat portion lies adjacent the mouth portion 
and is inWardly pinched, or pleated, toWard the mouth 
portion. The pleat portion thereby comprises a ?rst ?ank 
portion 28 and a second ?ank portion 30 and a pleat edge 
portion 32. The second ?ank portion adjoins the ?rst ?ank 




















