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@' Thermoplastic bags.

@ The present invention relates to handled thermo-plastic
bag structures which are designed to avoid stress concentra-
tion in the areas of the bag which are most susceptible to
rupture. These areas occur principally around the cut-edges
which are formed at the bag mouth or around minute nicks
and tears immediately adjacent to the bag mouth edge and
caused as a result of separating forces developed in an indi-
vidual bag along a perforating line during typical loading
operations. The bag structures are characterized by a plurality
of pleats {15} being located along the edges of the bag mouth
and in an area of the bag walis adjacent the lower portions of
the handles.
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In the past, bags often had separate carrying handles.
The carrying handles, distinct from the bag structure it-
self, were fed into a machine forrattachment adJacent to
the open mouth portion of the bag. The ménufacburing opera-
tion to produce bags of thils kind, with 1ts separate process
step of supplying the handling element and applying them to
the bag was cumbersone and uneconomical. More recently,
however, bag structures have been developed in which the
carrying handles are formed as an integral part of the'bagr
structure itself see, for'example, U.S. Patents Nos.
4085822; 3352411 and 3180557.

One example of such a bag structure is one that iS
constructed from a flattenéd tube or a flattened side edge
gusseted tube. A flattened portion of such a tube is cut
off and sealed along its top and bottom edges. Conversely;
such a bag may be formedrby folding a piéce of the
thermoplastic material on itself, the bottom fold 1line
constituting the bottom part of the bag and heat sealing
the upper edge and side wall parts of the bag together. Next,
a U-shaped cutout is made in the upper portion of the bag to
provide an opening or entrance for the introduction of goods
into the bag. The opposite edges of the upper portion of
the bag structure immediately adjacent to the cutout area
form loops which may be used to carry the bag when they are
loaded. In the case of a guéseted tube, the handle loops'
are reinforced, il.e., are of double thickness, by virtue of
the re-entrant or gusset folds in the loop handles. |

Bags of this type have exhibited structural'failﬁres
in the areas which are most susceptible to étress concentra-
tion when the handle loops of the bag are separated and 7
temporarily suspendedron'a loading fixture for bag filling
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_operations, as described in U.S. Patent No.:4;085,822;

The areas of stress concentration are usually :
located at areas adjacent +0 the lower portion of the
bag handles. Addltionally, it has been found When the bag
structure 1s fabricated from high density polyethylene fiim
there is a pronounced tendency for tears . to be initiated
along the edge of cutout portions. These tears are'usually,

in the machine direction of the film, l.e., in the direction -

in which the film is originally extruded. - This direction
usualily corresponds to the lengthwise dlrectlon of the bag,
that is, from the bag top to the bag,bottom,, Such’ tears,
once initiated, quickly propagate in the machine difection,
resulting in a bag failure. These- problems are particularly
troublesome With,polymers which exhibit a high modulus or o
stiffness and low machine directlon tear strength,,e.g.,
high density polyethylene and polypropylene; The'problem

is also aggravated by'the,small fTears or nicks Whichrare
created by the cutting dies used to cut the bags while

they are arranged in a stack. '

We have now devised a bag struCtuPe—WhichLellminatesh
or substantially reduces the'severityrof the structural -

' deficiencies of the bags described abOVe. The present bag
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structures are provided with an. increased surface area in

the area of the lower handle region Which is most susceptible

to tearing, l.e., in an area immediately adJacent the ‘open
mouth portion of the bag and adjacent the 1ndividual bottom
portions of the carrying handles. A particularly sultabler'r
technique for increasing the surface aresa of'the,bags in

this reglon comprises impressing the film material in that

area between matched forming dies to produce pleats in that -
area of the bag mouth. Such an arrangement of pleats causes

(1 m————— A—r o



10

15

20

25

30

0016601
- 3 _V

the stresses ‘which are encountered during bag loading
operations to be redistributed to an area immediately
below the mouth edge of the bag. This redistribution is
obtained by reason of the increased path length along the

edge of the bag relative to the film immediately below the
pleated region.

Accordingly, the present invention provides a means
for reducing the stress concentrations at the mouth portion
of the bag adjacent the cut edge of the mouth and lower
handle portions. Tearing of the bag in the machine direction,
a direction in which linear polymers are most apt to tear,

‘is elther eliminated or substantially reduced during bag

loading operations. This is accomplished by permanently
cold drawing the film locally in the lower cut oﬁt region
of the bag in a transverse direction. The drawing is
accomplished by impressing a pleated section in the same
area of the bag'by causing the film to be cold drawing into

a pleated configuration. The pleated section of film along

the bag mouth edge is stretched 10 to 400 percent and is

therefore 1.1 to U, preferably 1.5 to 2, times longer than

the adjacent film in the interior of the bag just below the
pleated area. The pleats run in a direction which 1is
transverse to the direction of the applied stresses, l.e.,
in the direction of the bag length, so that they extend
when the stress is applied, thereby relieving the stress.

"As the pleated bag 1s stretched over a loading fixture, the

shortest path length for the applied stress to follow is
along the interior section of the bag directly below the

pleating. Since there is a complete absence of nicks or

irregularities in this area, initiation of tears at the

edges of the film in this area is unlikely when normal
bag-loading stresses are applied.
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Further features and advantages of the'inVention
will become apparent,from,the—followihg @escription'of
preferred embodiments, given with reference to the
accompanying dfawings in which: -

Fig. 1 is an overhead planat view of arpfidr art
bag structure. ' . B '

Fig. 2 is a perspective viewrof,therbag éhowﬁ in
Fig. 1 in a partly opened condition.

‘Fig. 3 is an overhead planar view of one
embodiment of the bag structure of the presentrinVentiQn;

Fig. B is an overheadrplénar viewiofrén
alternative embodiment of the bag structure of the present
invention.

Fig. LA is a crossfsectional view, on:an_enlarged,
scale, taken on line 4A-BA of Fig. k.

Fig. 5 1s a schematic illustration of the bag
structure of the pfesent invention When,opening,forCes are -
applied thereto. ' '

" Fig. 6 is a graphic representation illustrating the
improved resistaﬁce to applied stress’of the,brésent'bag
structures. B -

Figures 1 and 2 show 8 typicalrprioriart handlerbag,'
generally designated as 10, both in a lay flat and partly
open position. As shown in Flgures 1 éndré, these bags
include inwardly folded side edge gussets 12. Aftef,thef
bag is formed from a continuously ruhniﬁg gusséted.tube,,
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seals are made to form the bag bottom and upper edge
portion 14, After forming the sgaled tube, a U—éhapéd

cut out portion 1s cut away from the bag tube thereby
forming an open mouth having handles 11 adjacent opposite
edges of the moutﬁ. In the area 13, located at the base

of the opposite handles and inslide the bag edge, severe ,
stresses are encountered during bag loading operations when
the bag is positioned as shown in Figure 5.

We have found that these stresses may be relieved by
forming pleats 15 in the areas of maximum stress encountered
dﬁring the loading operation. The pleats either eliminate
or substantially reduce the tendency of the bag to tear
along its length when placed under these stresses. As
shown in Figures 3, pleats 15 may extend entirely across the
bag mouth edge and slightly beyond or alternatively, as shown
in Figure 4, the pleats 15 may be positioned in spaced apart
locations which generally correspond to areas 13.

The individual bags, shown in Figures 3 and 4, vary in
the configuration of the mouth cut out portion. It will be
noted, for example, that the bag of Figure 4 1s provided with
tab 16 which may be fused to tags on simiiar bags in a stack
so as to suspend the stack frqm a sultable supporst.

Pleats 15 may be formed utilizing a convenient method
such as for example impressing a flattened bag between matched
metal rollers or plates during the bag formlng operation.

The rollers or plates are provided with peaks, e.g., truncated
pyramids, together with mating recesses in an opposing plate
or roller. An enlarged cross-section of'one form of pleat
configuration is shown in Figure LA. 1In specific examples
discussed hereinafter it was found that an individual pleat
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length (the'linear extent of the pleat from the bag mouth

edge to its termination in the wall of the bag mouth) of
about 20 to 25 mm. Wwas effective.

When the bags are suspended from a loading fixture
and are beling loaded the maximum stresses encountered now
occur in an area below the cut edge of the bag mouth. As
illustrated in Figure 5, these stressed areas are now ,
positioned and are distribﬁted generally as shown by vectorS':
17, If desired, any convenlent and conventional technique

- for inspecting the stress areas in the bag may be employed;

15
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such as viewing the'bag~while underrstressrthrough a pailr

of crossed polarized'plates. It will be seen from Flgure- 5

that the pleated configuration of the bag edges relocates
the maximum stress forces. They are no longer located along -
the edge of the cut out mouth portion of the- bag and,

accordingly, are now removed from the most susceptible

- tear areas, 13.

Figure 6 repreSente'a graﬁhic'illdStratioh—of:ther,
improved tear resistance of the bag structure of the'

invention. In one instance, as shown in Figure 6, the bags

were fabricated from high'density‘polyethyleneihaving a thick-

ness of about 25 microns. These bags were structurally similar'

to the bags shown in Flgure 2 but. no pleats were formed in
the bags. To determine tear susceptiblllty in a controlled
test, a 3 mm. notch was cut in the machine dlrection in the
cutout reglons of each bag, 3 mm. from the gusset fold, as
indicated by the arrows in Flgure L. Subsequently the bag
was opened and the opposite handle loops 11 were spread ' ,
apart and draped over a palr of bag retaining fixtures which_
were positioned on the jaws of an Instron tensile tester 7
{("Instron' 1s a ftrade mark). Next, the jaw carrying the load
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cell and one handle loop was gradually raised until the
bag failed as a result of a machine direction tear of the
film.

Figure 6 plots the extension or the amount of jaw
separation of the Instron tensile tester against the stress
to bag failure. Figure 6 shows that the bags without the
pleat structure exhibit failure at a stress value of less
than 2.7 kg. Conversely, when the pleated bag structure

are tested, failure does not occur until the applied stress
is almost 5.5 kg.

The pleats may be impressed by any suitable means, for
example, by sulitably shaped pressing'diés or by toothed rolls.
A preferred method employs toothed rolls which engage the
bag in the apppropriate areas, to draw the plastic material
and'impress the pleats in it. The teeth in the rolls may be
continuous or interrupted: in the former case the rolls will
be oscillated so-as to form a nip which engages the bags at
the appropriate moment so that only the desired portion of
the bag is impressed with the pleats; the rolls are then .
withdrawn from clecse engagement so that the pleated bag may
be withdrawn and the next bag fed into the gap between the
rolls before they move together again to form a niprfor
impressing the pleats. If the rolls have interrupted teeth,

‘i.e., only a part or parts of the rolls are indented, the

bags can be fed continuously to the roll nip so that they

are impressed as the toothed portiOns'of the rolls come
together. 1In poth cases, of course, suitable feed mechanisms
are necessary to ensure that the bags are fed to the rolls

at the correct time so that the proper part of the bag is
impressed with the pleats.
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The use of toothed impressingrrollsris particularly 7
desirable because it 1ends=itse1f to a continuous produbtipn
process. Thus,'the bags can be made by forming acpleated'
tube and cutting off and sealing'the,ends of individual bag

lengths from the tube. The cutting and,sealingemay be done

simultaneously on a twin-pleated tube by means of a suitable
heaﬁed cutting and sealing device, efg.,ea hot wire cutter/
sealer. The mouth portion of the bag mayathen be cut out to
form a structure similar to that shown in Figure 1;} Thef
mouth 1is eut,so that the inner portions_ofathe'pleats'arelj
removed, forming the handle openings. The”pleats may'then'
be formed in the manner described above, using elther a =
pressing die or indented rolls, preferably therlatﬁer; If
desired, the bags can then be stacked on top of one,another
and, if the bag is of the configuration shown in Figure 4,
the tahs between the handles can be fused together to keep
the bags in a stack. If this is to be done, the tabs may
include a perforated tear line to permitieasy removal of the
bags from the fused tabs. This type of- bag'is particularly

useful where many bags are to be rapldly dlspensed because. ,
the fused tabs can be held in a holder and the bags bhen torn,'

off when they are needed. The perforatlons in the tabs Qan

be made when the mouth cutout 1s made.

The pleats may have different configurationS' all that
is necessary is that they be capable of extending under |
applied stress so as to provide stress relief in the mouth
area of the bag. Thus, for example, the pleatsrmay be sinunl
soidal, saw-toothed, square- toothed (rectangular) or of" any
other configuration which will perform,the desired purpose

Two particularly preferred conflgurations are the saw—toothed
(V-shaped) and truncated saw-toothed: (approxzmately U—shaped)
conflgurations. Pleats of these conflguratlons may be_
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convenlently made by means of impressing dies or rolls with
grooves of the appropriate shape. The saw-toothed pleats

are best made by means of rolls which have flat-topped

teeth and V-bottomed grooves: the use of flat-topped teeth
helps to prevent the plastic film being cut as it is drawn

out by the teeth entering the V-bottomed grooves of the opposing,
mating die or roll. Other pleat configurations can, of course,
be made by the use of sulitably contoured dies or rolls. |
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| WHAT IS GLAIMEDlS :

1.' A thermoplastic bag structure hav1ng front and
rear wall members, an,open mouth and a pair of handles '
formed. integrally with the front and rear walls and -
located at opp051te ends of the mouth, characterized by a.
plurality of- pleats being located along the edges of the
bag mouth and in an area of the - bag walls adjacent the_,"
Vlower portlons of the handles - B




016601

/

FIG.l (PRIOR ART)

FIG. 2 (PRIOR ART)

// /

v s Sy sttt oo — . —— ———p—— o Vor—— oo—




0016601

R/ 2

FIG.5
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