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_ A thermoplastic bag, method and system for its manufacture.

@ A bag structure of a thermoplastic film material including

a method and system for its manufacture, said bag structure
comprising front and rear bag walis connected by side walls
and having an open mouth top portion, said open mouth
portion being characterized by having handles located at op-
posite end regions thereof, said handles being of two films
as a result of being integral extensions of said front, rear and
gusseted side walls; said bag having a bottom wall planarly
extensible so as to form a rectangle with at least no sub-
stantial excess film outside of the bulk volumetric capacity

. of said bottom region of said bag. The bag structure can also

be rhade without handies.
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A THERMOPLASTIC BAG, METHOD AND SYSTEM
EOR ITS MANUFACTURE

The present invention relates to a thermoplastic
bag having integral handles and also to individual bag packs
of such bag structures. The type of bag contemplated herein
is particularly adapted for use as a grocery sack capable of
carrying loads of up to about 13.60-15.85 kilograms. The
‘present invention is also directed to methods and systems
for preparing a thermoplastic sack, and, more particularly,
tomethods and systems for preparing such a sack having at
least a substantially flat rectangular bottom. |

For years in the United States the means for
carrying-items purchased in a grocery store or supermarket
has been the paper sack. This sack, as is well known, is
made of kraft paper, which has a high beam strength as
compared, for example, with.thermoplastic film. Thus, bags
made of this material, when fully extended, are capable of
supporting themselves. When such bags éré‘filled with

grocery items, they have the desirable attribute of being

able to stand upright. In addition, kraft‘éaper bags are
made so as to have opposing gusseted sides and a foldable- i

extensible rectangular bottom. This type of structure, when
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fully extended, provides the maximum volumetric efficiency
for a container of this type. The volume of such a sack is
represented by a rectangular bottom projected to the height
of the bag.

- These two attributes are about the only positive
aspects of kraft paper grocery sacks. When folded and
collapsed they are bulky and occupy considerably more space
than thin film thermoplastic grocery sacks. Whatever cost
advantage paper grocery sacks enjoyed in the past appears to
be disappearing. Paper grocery bags are notorious for their
lack of wet strength in an environment which constantly
exposes them to the deleterious affects of aqueous liguids.
This causes the bags to fail and spill their contents on the
supermarket floor, the parking lot blacktop, the purchaser's
automobile, or during transfer from the automobile to the
purchaser's home. The time needed for supermarket employeeé
to £il1l kraft paper sacks, as opposed to thermoplastic film
grocery sacks, is on average, longer. Such bags produce
paper—cuts, which have become an occupational hazard with
kraft paper bags. Kraft paper bags have limited reuse
possibilities and they are not a stable land £ill material.

In the late 1970's and early 1980°'s, thin film
thermoplastic handled grocery sacks began to make
significant inroads into an area totally dominated by the

kraft paper grocery sack.
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U.S. Patent No. 4,165,832 describes to some degree
the evolution of handled bags from the time when handled
elements were separately attached to the open mouth portion
of the bag. This patent also discusses the improvement of
forming an ungusseted bag having integral thermoplastic
handles as a part thereof. This ungusseted type of bag is
constructed from a pillowcase type blank consisting of two
sheets of plastic, e.g., from a collapsed tube, sealed at
opposite ends. A U-shaped cutout at one end fashions an
opening for the bag and a separate cut or slit opens two
loops which constitute the handles of the bag. A further
evolution in this bag structure came about when the bag was
made to have gusseted sides. This permitted the handles to
be fashioned of two layers of f£ilm which gave the handles
additional strength. 1In all cases the bottom of the bag
constituted either a heat sealed double layer of film, or in
the case of a gusseted structure, the folds of the gusset
were sealed at the bottom between the front and back sides
of the bag. This latter seal can be considered the "trapped
gusset” seal.

Since the late 1970's to the present time, the
commercial plastic grocery sack has had a bottom region
which has not changed. Figures 1-4 of the present
| application illustrate a ihermoplastic film grocery sack of
the general type manufactured by almost every thermoplastic
grocefy sack manufacturer in the United States. This

- grocery saek is made by collapsing a thermoplastic-tube, and
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while in the process of collapsing, forming therein two side
gussets. The gussets are represented in Figure 2 by in-
folded regions 16 and 18 on one side and 20 and 22 on the
opposite side., After the gusseted tube has been fully
collapsed, it is sealed and severed along lines 26 and 28.
Seal line 28 is the handled and open mouth end portion of
the bag after the plastic film ig removed, forming both the
bag mouth opening and handles of the bag. Seal line 26
constitutes the closed end of the bag. Aswill be
appreciated, during the sealing of the bottom region of the
bag, four films are heat sealed together at the outboard
region of the bag, i.e., 12, 16, 18 and 14 on the one side
and 12, 20, 22 and 14 on the other side, and in the center
region only two films, 12 and 14, are heat sealed together.
This bag bottom structure, adopted almost
exclusively by the plastic grocery sack manufacturers, has
at least two shortcomingis. The first is that whenever there
is a thickness transition involving a heat seal, where a
thicker region tramsitions down to a thinner region, as in
the gusset region of four lavers transitioning at a fold
point down to the two layers of the front and rear panels of
the sack, a weak spot is created at the fold point. This
becomes a tear initiation point as the bag is loaded with
goods and as the bag tries to expand to accommodate the
goods. The bottom of the gusset being trapped and sealed

within the front and rear panels of the bag in the regions
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32 of Figure 1 at both bottom outboard regions of the bag,
cannot expand to accommodate goods in the bottom of the bag
as well as it can in the upper midway region of the bag
where the side gussets expand to the maximum, Figure 3
shows a side view of the bag of Figure 1 in an expanded
condition., It will be noted that the lower region 30 of the
bag has less effective volume than the ceﬁtral region 34 of
the bag. As indicated, because the bottom of the gusset on
both sides of the bag is trapped and sealed between the
front and rear layers of the bag walls, they cannot expand
to accommodate increasing bag expansion caused by goods
being loaded therein. Weight and hoop stress forces are
brought to bear af points 36 on both sides of the bag, with
the result that tears in the bottom seal are initiated at
these points. This asymmetrical load distribution places no
load on the bottom seal between 36 and the bag corner. B2as
the hoop and load forces increase, the tears can progress to
permit products to fall from the bag. Since this type of
grocery sack is suspended from its integral handles, there
is no bottom support safeguard to protect. items from falling
through the bottom of such a bag.

The second disadvantageous aspect of such a seal-
trapped gusset arrangement is the fact that the sides of the
bag cannot expand to their full width and, thus, full
volumetric efficiency is sacrificed. When examined
carefully, for example in a bag as described measuring 12

inches by 8 inches (4 inch gussets) by 24 inches, including
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handle length, a significant percentage ‘0of the bag film
(excluding the handles) does not contribute to bag volume.
Over 8% of the bag film is wasted in the bottom of the bag
because of the trapped gussets.

U.5..-Patent No. 31,119,548 describes a
thermoplastic bag having a square or rectangular bottom
which avoids the trapped gusset structure. This sack,
however, is intended as a liner for a cardboard ice cream
container. Thus, this structure never was intended to
support product load by means of its own integrity. An
outer container provided shape and support for the
thermoplastic liner. This liner is not used with handles.

U.S. Patent ﬁo. 3,580,486 describes a
thermoplastic film bag which has a rectangular bottom
without a seam or seal, and ungusseted sides which contain
three seals when the bag is expanded. This bag contains a

center handle which is only one f£ilm layer thick because of

the ungusseted side structure.

In one embodiment, the present igvention is
concerned with a bag structure of a thermbplastic film
material comprising front and rear bag walls connected by
gusseted side walls and having an open mouth top portion,
said open mouth portion being characterized by having
handles located at opposite end regions thereof, said

handles each being of two films as a result of being
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integral extensions of said front, rear and gusseted side
walls. The bag has a bottom wall planarly extensible so as
to form a rectangle with at least no substantial excess film
outside of the bulk volumetric capacity of the bottom region
of said bag.

The present invention is also concerned with a bag
structure of a thermoplastic film material comprising front
and rear bag walls connected by gusseted side walls and
having an open mouth top portion, said open mouth portion
being characterized by having handles located at opposite
end regions thereof, said handles each being of two films as
a result of being integral extensions of said front, rear
and gusseted side walls; said bag having a bottom wall
planarly extensible so as to form a rectangle, said bottom
being of integral extensions of said front, rear and
gusseted .side walls and the closure thereof being 4 two-
film, gusset-to-wall, heat seals when said bottom is a
square and 4 two-film, gusset-to-wall, heat seals and 1 two-
film, front wall-to-back wall heat seals when said bottom is
a rectangle. The present invention also contemplates

forming the same type of bag without handles.

The present invention is additionally directed to
a method and system for preparing a handled, at least
substantially flat, rectangular bottom, thermoplastic £ilm

sack comprising: —
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(a) forming a tube of a thermoplastic film;

(b} collapsing said tube while simultaneously
forming therein two, oppositely disposed, parallel gussets;

{(c) forming two pairs of diagonal sealed seams
over the portions of the tube width corresponding to the
gussets along lines diagonal to the length of the tube, the
seal pairs of opposite sides being at an angle to one
another and the seams of each pair being in registration
with one another;

(d) forming a transverse sealing and severing
seam across and through said collapsed tube along a line
which includes the inboard ends of said pairs of diagonal
seams;

(e} collecting a plurality of the resulting

structures in a stack:

(f) removing from each structure the four folded
triangles of film located between the diagonal sealed seams
and the transverse sealing and severing seam to complete the
bottom of the sack; and

(g) forming a pair of handles and sack mouth
opening at the opposite end of said sack bottom. For a pack
of such bags a tab member is removably attached to each side
of the bag mouth opening and the tab fastened together.

The present invention is further directed to a
method and system for preparing a handleless, at least
substantially £lat, rectangular bottom, thermoplastic £ilm

sack comprising:
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(a) forming a tube of thermoplastic £ilm;

(b) collapsing said tube while simultaneously
forming therein two oppositely disposed, parallel gussets;

(c) forming two pairs of diagonal sealed seams
over the portions of the tube width corresponding to the
gussets along lines diagonal to the length of the tube, the
sealed pairs of Qpposite sides being at an angle t£o one
another and the seams of each pair being in registration
with one another;

(d) forming a transverse sealed seam across said
tube along a line which includes the inboard ends of said
pairs of‘diagonal seans and simultaneously forming a
pre-weakened transverse line closely adjacent and parallel
to said transverse sealed seam;

(e) removing the four double film triangular
regions Qounded by said diagonal séams, said transverse
seams and the side edges of said tube; and

(£) collecting the resulting structures while
still interconnected at said pre-weakened transverse lines.

Another method according to the present invention
involves continuously preparing a handleless, at least
substantially flat, rectangular bottom, thermoplastic £ilm
sack comprising: 7

(a) forming a tube of therﬁoplastic £ilm;

(b) collapsing said tube while simultaneously

forming therein two oppositely disposed, parallel gussets;
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(¢) forming two pairs of diagonal sealed seams
over the portions of the tube which correspond to the
gussets along lines diagonal to the length of the tube, the
seal pairs of opposite sides being at an angle to one
another and the seams of each palr being in registration
with one another;

{(d) forming a transverse sealed seam across 'said
tube along a line which includes the inboard ends of said
pairs of diagonal seams and simultaneously severing said
tube along a line parallel to said transverse seal seam;

(e} removing the four double film triangular
regions bounded by said diagonal seams, said transverse

sever line and the side edges of said tube.

Figure 1 is a front elevation view representing a
thermoplastic sack of the prior art;

Figure 2 is an end vievw taken along the lines 2-2
of Figure 1;

Figure 3 is a side elevation view of the bag
structure of Figure 1 in volume expanded form;

Figure 4 is a bottom view of the bag of Figure 1
with the bottom of the bag planarly extended to the exact
dimensions of the four sides of the bag;

Figure 5 is a front elevation view of one form of
the thermoplast:;;c bag struc't:ure of the present invention;

Figure 6 is a bottom end view of the bag structure

1

of Figure 5; ~ -
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Figure 7 is a bottom perspective view of the bag
structure of Figure 5 in volume expanded form;

Figure 8 is a side elevation view of the bag
structure of Figure 5 in volume expanded form;

Figure % is a plan view, in schematic form,
illustrating a system and process sequence of one form of
the present invention; and

Figure 10 is a plan view of another form of the

process and system of the present invention.

As indicated above, Figures 1, 2, 3 and 4
represent different views of a bag structure 10 of the prior
art. This bag has a front panel 12, a back panel 14 and
gusseted sides represented by infolded members 16, 18, 20
and 22. The gusseted members are actually single side
members creased at their longitudinal midpoint. Double film
handles 24 are at the bag mouth end of the bag and these
handles are sealed at line 28. Handle loop opening 25 is
shown in Figure 3. The bottom of bag 10 is sealed along
line 26. As indiéated above, this seal line 26 traps the
side gussets at the bottom of the bag and prevents the bag
from expanding fully, as more clearly shown in the region 30
of Figure 3. This manner of sealing the bottom of the bag
inadvertently produces tear initiation points 36 when bag
£filling forces attempt to expand the side gussets in the

bottom region of the bag.
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Figure 4 ig illustrated herein in order to show
that when a bag of the prior art, such as that illustrated
in Figures 1, 2 and 3, has the bottom thereof planarly
extended to the full dimensions of its sides and walls,
there will seem to be two perfectly square segments of
thermoplastic film externally of the inside of the bag which
contributes nothing to the volumetric capacity of the bag.
Moreover, this excess apparently does not contribute to the
strength of the bag. This Figure is beét appreciated by
envisioning a cardboard box having the exact front width,
gusset-side and rear width dimensions of the prior art bag
illustrated in Figure 1. When such a box is placed into the
bag, so that like sides of the bag and the box correspond,
and the box is pushed snugly to the bottom of the bag, then
the bottom of the bag will assume the configuration shown in
Figure 4, Part of front panel 12 of the bagwill actually
become part of the bottom of the bag, as will back panel 14.
Bottom heat seal seam 26 will extend all the way across the
mid-point region of the bottom of the bag. By placing such
a box within the bag, there will be formed, in the exterior
of the bottom of the bag, two trianqgular shaped pockets,
made up of identical right-angle triangular film members, 13
and 13' on one side and 15 and 15' on the other side. The
present invention has discovered that the two triangular
pockets can be removed by the elimination of triangles 13
and 13* and 15 and 15', which together constitute two

. perfectly square segments of film which do not materially
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contribute to the structural integrity or the volumetric
efficiency of the bag. After removal of these segments and
forming the appropriate bottom seals from adjacent film edge
regions, the bag then has the bottom configuration shown in
Figure 7. The result is a savings of a considerable
percentage of the raw material employed in the bag and the
creation of the first practical flat-bottomed thermoplastic
sack having double £ilm handles as more fully described with
reference to the remaining Figures.

Figures 5,6, 7and 8 illustrate a rectangular
bottom bag 40 having double £film thickness handles 42 at the
bag mouth end of the bag. These handles are sealed along
lines 43. Each bag has two tabs 44 in registration and each
has a pre-weakened tear-off region 46 for removal of each
bag 40 from a plurality of superimposed bags connected
together by way of tabs 44 in some suitable fashion. They
may be, heat-bonded, stapled, clipped or held together by
any means. Pre-weakened region 46 can be a line of
perforations for bag tear-off or a continuous, somewhat
arcuate slit terminating just short of the mouth of the bag,
leaving two small web regions which can be snap-severed to |
free a bag from a bag pack. Dotted lines 48 illustrate the
extent of infolding of gusset members 50 and 52, as more
clearly shoﬁn in Figure 6. When fully extended, these

gusset members become bag sides 50-52 as shown in Figure 8.
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The bottom of bag 40 is constructed of 5 two~-film
heat seals. There are two heat seals 54, two heat seals 56
and a central heat seal 58, Heat seal 58 is the result of
heat sealing the .front bag panel 60 to rear bag panel 62.
Heat seal 54 is formed by heat sealing front bég panel 460 to
gusset panel 50 and heat seal 56 is formed by heat sealing
rear bag panel 62 to gusset panel member 52. As will be
appreciated, the bottom is formed by heat sealing no more
than two f£ilms at any one point. This; avoids any tear
initiation point resulting from sealing a thick region to a
thin region. The unnumbered outer peripheral lines of the
bottom of FPigure 7 are shown as if a perfect rectangular
object were giving it this form. This wonld be the ideal
utilization of such a bag and is so shown to illustrate the
greater available volume of the subject bag.

_ A double film handle rectangular bottom bag is a
novel structure particularly for‘supporting loads up to and
greater than about 15.85 kilograms. The above described
structure results in a thermoplastic bag which can be l_aid
flat, as with the prior art structure, and occupy no more
vertical space than the prior art bags. As indicated above,
they can be fashioned into bag packs of any suitable number
and hung frow the region of tab 44 in some suitable manner
for dispensing the bags one at a time. In use, product will
be placed through the bag mouth opening and as more product
is loaded into the bag, the bottom thereof will attempt to

become planarly extended. In s0 doing, the maximum
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volumetric efficiency can be utilized. By "planarly
extended®™ or "planarly extensible" is meant that the bottom
of the bag can, unrestrictedly, be extended to be perfectly
flat and rectangular in shape. For having the capability of
forming a perfectly flat bottom, seal line 54 and 56 should
form at least approximately a 45° angle with gusset line 48
or an angle of at least approximately 135° with seal line 58
when the bag is in its lay flat condition. Obviously, these
angles can deviate more or less from these limits but the
consequence will be a bag bottom which is correspondingly
less planar. This is still within the spirit of the
invention. Thus, it is the intention of the present
invention to cover bag bottoms of the bag described type
which are at least generally planar when the bag is
extended.

" Bags of the structure described can be formed by
employing any suitable thermoplastic material, such as a
polyolefin in all of its forms, and more particularly
polyethylene of any gauge, for example a gauge that ranges
from about 0.25-5 mils in thickness. In employing the term
*polyethylene®, it is employed geherically'to include all
forms of polyethylene including, low density polyethylene,

- linear low density copolymers of ethylene and another alpha
olefin, high density polyethylene, mixtures and blends of
the same, and other monomer counterparts, etc.

Thermoplastic coated paper stock is also contemplated.



Bli - 16 - 01610938

The bags can also be constructed so as to be
interconnected head to tail or tail to tail, etc. by means
of pre-weakened film segments. This will permit the
formation of a plurality of bags bin aroll or a zig-zag
stack for easy dispensing of individual bags.

In a modification of the bag structure illustrated
in FPigures 5, 6, 7 and 8, the ‘gusset lines 48 can be in-
folded to a maximﬁm so that they meet at the midline of the
bag. The consequence of this modification, after cutting
the corners at an angle of at least approximately 45° to the
midline and then forming the two-film seals, as indicated
above, will be a square bottomed bag. In the instance of a
square bottomed bag, the two-film heat seal, line 58 of
Figure 7, for example, is reduced to non-existence. The two
apexes of the heat seals 54 and 56 contact one another and
the bottom of the bag then will have an X shape heat seal
with the-lines forming thg X being at least approximately
equal. Another way of stating it is that the bottom closure
of the bag is formed from 4 two-film heat seals. A sultable

bag mouth opening and double film handle are also fashioned

into the bag.

As indicated in Figure 9, 70 illustrates a system
and process sequence for forming the handled, gusseted, flat
bottomed thermoplastic sacl_c of the present invention. A
tube of thermoplastic £ilm 72 is collapsed by being passed

through a gusset-forming means 74.
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The tube collapsing and gusset—-forming means 74
can be any device suitable for accomplishing these two steps
substantially simultaneously. A typical gusset-forming
device is an open-ended box shaped arrangement of, for
example, sheet metal material, which has two inwardly
extending members which are brought to bear on the
collapsing thermoplastic tube so as to form two oppositely
disposed inwardly extending folds or gussets. The device
gradually tapers to cause the gusseted tube to collapse
completely. These gussets are illustrated in the drawing by
dotted lines 76. The gusset-forming means 74 can be
prepared in a plurality of different size gusset-forming
means so0 as to permit f'lexibility in the dimension of the
resulting gusset in-fold. The gusset~forming means can be
such as to impress a gusset in a tube of anywhere from a
fraction of an inch up to that providing gussets which
extend all the wey to the midline of a fully collapsed tube.
The gusseted portion of the tube thereafter traverses two
Teflon coated plates 78, (or some other suitable.non—stick
separating surface) each of which extend into the full reach
of the gusset 76. Thereafter, a sealed seam is impreseed in
each of the four gusset folds as shown at 80. The Teflon
plate prevents one seam from fusing to the other on each
side of the tube. These seams are best formed by heat
sealing members which are Teflon coated resistance wires

heated to a temperature which will permit the two layers of
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each of thé foﬁr gusset folds to be heat sealed together but
not severed. These diagonal sealed seams extend over the
portions of the tube width corresponding to the gussets
along lines diagonal to the length of the tube and the seal
pairs of opposite sides are at an angle to one another,
preferably at an angle of at least approximately 90°. The
seams of each pair of seams on each side of the gusseted
tube are in registration with one another. In other words,
beneath seam 80, and on the oihér side of Teflon separator
plate 78, there is an indentical seal 80. As the tube and
seals 80 progress through the system, there is subsequently
formed a bottom seal 82 which simultaneously seals and
severs the bottom of the gusseted structure. This is
accompl ished by means of bottom sealing and severing device
84. Seal line 82 is a transverse sealing and severing seam
which extends across and through the collapsed tube along a
line which includes the inboard ends 86 of each pair of
diagonal seams. Transverse sealing and severing device 84
can be any suitable means which will bond and sever the
collapsed tube along the defined line. This sealing and
severing action will isolate sack blank 88 from the
collapsed and gusseted tube. Sack blank 88 will have a seal
90 across the top thereof and 4 triangular regions 92 will
be bounded by seal lines 80, 86 and the side edge of the
gusseted structure. The sack blank structures 88 may be
separaiely or collectively converted into bag structures by

removal of the triangular regions 92 and by the formation of
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bag mouth opening 94 which simultaneously forms handle locops
96, each of which are formed of two layers of £ilmby virtue
of the gusseted structure. This will complete the formation
of a handled sack, the bottom of which can be planarly
extended so as to have a flat bottom. By "planérly
extended"” is meant that the bag is extended in internal
volume to its utmost by expanding the gussets fuliy, thereby
forming a flat bottom, rectangular in naﬁure, ha#ing a
length larger than its width.

In a preferred embodiment of the process and
system illustrated in the drawing, a linear low density
polyethylene tubular film 72, of about 1 mil in thickness,
is collapsed and simultaneously gusseted by pgssing through
gusset-forming means 74. This action infolds the collapsed
tube to yield gussets 76. As the gusseted tube progresses
through the system, seals 80 and 86 are simultaneously
formed. This action produces bottom seal 82 and top seal 920
at the same time. This also isolates sack blank 88. Sack
blank 88 can then be removed to a station which can
separately remove triangular sections 92 and bag mouth
opening 94 and form handles 96 on individual blanks.
Alternatively, the blanks 88 can be stacked in vertical
registration and through the means of suitable cutting die
mechanisms, the triangular regions removed and the handle
and bag mouth opening can be formed. A typical bag can have

a bag front and rear wall width of about 30.48 centimeters,
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10.16 centimeter gusset folds, yielding 20.32 centimeter
side walls and a bag length of about 50.8-63.5 centimeters
with or without handles.

For the formation of bags which do not contain a
handle, the process and the system are as showh in Figure
10. The process and system 70A is different from that of
Figure 9 beginning at the point where the bottom of the bag
is sealed. Thus, a bottom seal and perforating mechanism 98
is shown impressing seal seam 100 in the flattened gusseted
tube and, simunltaneous therewith, perforation line 102 is
formed closely adjacent and parallel to seal line 100. Seal
line 100 does not sever the tube, merely seals it. Seal
line 100 and perforation line 102 are impressed in the
gussetéd tube at the same time diagonal seals 80 are
impressed into the gussets. Thereafter, by any suitable die
cutting mechanism, the four regions 104 are removed from the
structure. This will yield sack 106 attached by perforation
line 102 to a like structure. Thereafter, these sacks may
be rolled upon themselves to form a cylindrical package,
collected in a zig-zag folded stack arrangement or
individually separated and folded or stacked. Either
structure will permit a sack to be torn free along the
perforation lines to yield an open mouth bag which when
extended fully to the total width of the gusset, will yield
a flat bottomed sack. The sack resulting from the process
and sfstem of Pigure 10 will have a rectangular bottom with

a length larger than its width.
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In a modification of the process and system shown
in Figure 10, open mouth handleless structures can be formed
by forming a severance transversely across the tube at the
same time bottom seal 100 is formed. Thereafter the corners
of the sack blank corresponding to regions 104 can be
severed to complete the bag structure.

Bags of the structures described can be formed
with a pair of registered tabs as integral extensions of the
bag mouth as shown at 89 in Figure 9. The bags can be
stacked in registration to contain 50, 100, 150, etc., bags
and the tabs 89 fastened together in some suitable manner.
For example, the tabs can be ultrasonically welded together.
A perforation line across the tab will form a convenient
tear—~off site for individual bags to be removed from the bag
pack.

In forming the flat bottomed bag, it is preferred
that the angle between the diagonal seal line and the bottom
seal be at least approximately 135° when said bag is in its
lay flat condition. It is also preferred that the open
mouth portion of the handled sacks of the present invention
have stress relief curves or arcs extending from the base of
the handle to a raised portion of the bag mouth. Thiswill
militate against splitting or tears occurring in the bag
mouth during handle extension or when the bag is being
filled with bulky material. The handles and bag mouth

opening can have any configuration.
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In forming the bag structure the pertinent angles
need not be precise, e.g., exactly 909, 45° or 135°.
Reasonable processing latitude should permit some deviation
from these guidelines. Likewise, in forming seal seams, the
ends thereof can be curved or angled in order to accommodate
or insure good closure at all £film interfaces and joints.
Double or plural line seams énd seals are also contemplated.

As disclosed, the bag structure formed by the
system and process illustrated in Figures 9 and 10 will
vield a sack having a rectangular bottom when planarly
extended, which bottom will have a length longer than its
width. In other words, the sack bottom will not be a
square. In order to form a square bottom sack either with
or without handles the process and means merely need be
modified so that the gusset folds are both infolded to the
maximum. That is, the collapsed tube will be gusseted to
the longitudinal mid-line of the tube. In this case the
center-fold of each gusset will contact the other and the
angle between the thereafter formed diagonal seams will be
at least about 90°. The resulting sack will then have a

substantially flat square bottom when planarly extended.
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WHAT IS CLAIMED IS:

1. A bag structure of a thermoplastic film
material comprising front and rear bag walls connected by
gusseted side walls and having an open mouth top portion,
said opén mouth portion being characterized by having
handlés located at opposite end regions thereof, said
handles each having a two film thickness as a result of
being integral extensions of said front, rear and gusseted
side walls; said bag having a bottom wall planarly
extensible so as to form a generally f£lat rectangle with no
excess film outside of the bulk volumetric capa;ity of the

bottom region of said bag.

2, A bag structure of a thermoplastic film
material comprising front and rear bag walls connected by
gusseted side walls and having an open mouth top portion,
said open mouth portion being characterized by having
handles located at opposite regions thereof, said handles
having a double film thickness as a result of being integral
extensions of said front, rear and gusseted side walls; said
bag having a bottom wall planarly extensible so as to form a
generally flat rectangle, said bottom being integral
extensions of said front, rear and side walls and the
closure thereof being 4 two-film gusset-to-wall heat seals,

when said bottom is a square, and 4 two~film gusset-to-wall
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heat seals and 1 two-film front wall-to-back wall heat seals

when said bottom is a rectangle having unequal length and

width dimensions.

3. The bag structure of claim 2, wherein said

handles are loop handles sealed together at the top thereof.

4. The bag of claim 2, wherein said bag mouth is
further characterized by having arcuate stress relief areas
positioned at opposite ends of said mouth and adjacent the
lower portions of said handle and the upper edges of said

mouth extending above said arcuate areas.

5. The bag of claim 2, wherein said bag bottom is

planarly extensible to a flat square.

6. The bag of claim 2, wherein said bag bottom is
Planarly extensible to a £lat rectangle having unequal

length and width dimensions.

7. The bag structure of claim 2, having two
detachable tabs each as an integral extension of a separate

edge of said mouth.

8. A bag pack comprising a plurality of stacked
thermoplastic bag structures of claim 7, said bag structures

being bonded together at said detachable tabs.
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9. A roll of bags of the structure of claim 2,
wherein a plurality of such bags are interconnected by way
of pre-weakened film links or interconnection between each

bag structure and so adapted to permit individual bag

severence from said roll.

10. A stack of bags in zig-zag arrangement, said
bags being of the structure of claim 2, and wherein a
plurality of such bags are interconnected by way of a pre~
weakened £ilm link or interconnection between each bag

structure and so adapted to permit individual bag severence

from said stack.

11. A method of continuously preparing a flat,
rectangular-bottom, thermoplastic film sack comprising:

(a) forming a tube of thermoplastic f£film;

(b) collapsing said tube while simultaneously
forming therein two oppositely disposed, parallel gussets;

(c) forming two pairs of diagonal sealed seams
over the portions of the tube width corresponding to the
gussets along lines diagonal to the length of the tube, the
seal pairs of opposite sides being at an angle to one
another and the seams of each pair being in registration

with one another;
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(d) forming a transverse sealed seam across said
tube along a line which includes the inboard ends of said
pairs of diagonal seams and simultaneously forming a pre-
weakened transverse line closely adjacent and parallel to
said transverse sealed seam;

(e) removing the four double film triangular
regions bounded by said diagonal seams, said transverse seam
and the side edges of sai_q tube; and

(f) collecting the resulting structures while

still interconnected at said pre-weakened transverse lines.

12. The methodofclaimll, wherein said pre-
weakened line is a line of perforations, ora line of

reduced thickness.

. 13. The method ofclaimll, wherein said

resulting structures are collected in a roll or in a zig-zag

stack.

14. The method of claim 11, wherein the resulting
interconnected structures are individually separated and

folded or stacked.

15, The method of claimll, wherein said

thermoplastic £ilm is of a polyolefin.
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16. The method of claim 11, wherein each gusset
is equal and the center £fold of each gusset contacts the
other and the angle between said diagonal seam is 90° so
that the resulting sack has a flat square bottom when

planarly extended.

17. The method of claim 11, wherein each gusset
is equal and the center £f0l1d of each gusset is spaced one
from the other and the angle between projected diagonal seam
lines is 90° so that the resulting sack has a flat
rectangular bottom of unequal dimensions when planarly

extended.

18. A method of preparing an at least
substantially flat, rectangular bottom, thermoplastic film
sack comprising:

(a) <forming a tube of a therméplastic £ilm;

(b) collapsing said tube while simultaneously
forming therein two oppositely disposed, parallel gussets;

(c) forming two pairs of diagonal sealed seams
over the portions of the tube width corresponding to the
gussets along lines diagonal to the length of the tube, the
seal pairs of opposite sides being at an angle to one
another and the seam of each pair being in registration with

one another;
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(d) forming a transverse sealing and severing
seam across and through said collapsed tube along a line
which includes the inboard ends of said pairs of diagonal
seals;

(e) collecting the resulting structures in a
stack;

(f) removing the four folded triangles of film
between the diagonal sealed seams and the transverse sealing
and severing seam to complete the bottom of the sack; énd

(g) forming a handle and sack mouth opening at

the opposite end of said sack bottom.

18. The method of claim 18, wherein said two
pairs of diagonal sealed seams are formed simultaneously or
said two pairs of diagonal sealed seams and said transverse
sealing and severing seam are formed simultaneously on

adjacent sack structures.

20. The method of claim 18, wherein each gusset
is equal and the center fold of each gusset contacts the
other and the angle between said diagonal seams is at least
about 90° so that the resulting sack has a flat square
bottom when planarly extended.

21. The method of claim 18, wherein each gusset
is equ'al and the ce.nter fold of each gqusset is spaced cne

from the other and the angle between projected diagonal seam
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lines is about 90° so that said sack has a £lat bottom of

unequal length and width when planarly extended.

22. A method of continuously preparing a flat,
rectangular-bottom, thermoplastic bag comprising:

(a) forming a tube of thermoplastic £ilm;

(b} collapsing said tube while simultaneously
forming therein two oppositely disposed, parallel gussets;

(¢) forming two pairs of diagonal sealed seams
over the portion of the tubes width corresponding to the
gussets along lines diagonal to the length of the tube, the
sealed pairs of opposite sides being at an angle to one
another, and the seams of each pair being in registration
with one another:

(d) forming a transverse sealed seam across said
tube aloﬁg a line which includes the inboard ends of said
pairs of diagonal seams and simultaneously seveting said
collapsed tube along a line closely adjacent to said
transverse sealed seams;

(e) removing the four double film triangular
regions bounded by said diagonal seams, said transverse

seams and the side edges of said tube.

23. The method of claim 22, wherein the sealed

and severed structures are collected in a stack and said
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four double film triangulai regions are removed from said

stack simultaneously.

24. The method of claim 22, wherein said

rectangular-bottom is a square or has an unequal length and

width dimension.

25. A method of continuously preparing a flat,
rectangular-bottom, thermoplastic film sack comprising:

(a) forming a tube of thermoplastic film;

(b) collapsing said tube while simultaneously
forming therein twc oppositely disposed, parallel gussets;

(c) forfning two pairs of diagonal sealed seams
over the portions of the tube width corresponding to the
gussets along lines diagonal to the length of the tube, the
seal pai_rs of oppesite sides being at an angle to one
another and the seams of each pair being in registratiom
with one another:;

(d) forming a transverse sealed seam across said
tube along a line which includes the inboérd ends of said
pairs of diagonal seams and simultaneously forming a pre-
weakened transverse line closely adjacent and parallel to
said transverse sealed seam;

(e) ceollecting the resulting structure in a stack

so that all of said diagonal seams are at one end of said

stack; and
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(£) removing the four double £ilm triangular
regions bounded by said diagonal seams, said transverse seam

and the side edges of said tube.

26. The method fo claim 25, wherein said
structures are interconnected as stacked or are separated at

said pre-weakened line prior to stacking.

27. The method of claim 25, wherein a second
transverse sealed seam is formed across said tube closely
adjacent and parallel to said pre-weakened line and a handle
and sack mbuth opening are formed at the opposite end of

said sack bottom.

28, A system for continuously preparing a flat,
rectangular-bottom, thermbplastic £film sack comprising in
combinations:

(a) means for forming a tube of thermoplastic
£film;

(b) means for collapsing said tube including
means for simultaneously forming therein two oppositely
disposed, parallel gussets;

(c) means for forming two pairs of diagonal
sealed seams over portions of the tube width corresponding
to the gussets along linés diagonal to the length of the

tube, the sealed pairs of opposite sides being at an angle
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to one another and the Beams of each pair being in
registration with one another;

(d) means for forming a transverse sealed seam
across sald tube along a line which includes the inboard
ends of sald pairs of diagonal seams and means for
simultaneously forming a pre-weakened transverse line
closely édjacent and parallel to said transverse sealed
seams;

(e} means for removing four double film
triangular regions bounded by said diagonal seams, said
transverse seams and the side edges of said tube; and

(£) means for collecting the resulting structures
while still interconnected at said pre-weakened transveise

lines.

_ 29. The system of claim 28, wherein said means
for forming said diagonal sealed seams include non-stick

means separating each pair of diagonal sealed seams.

306. The system of claim 28, wherein said means
for forming said pre-weakened transverse line is a

perforating means.

31. The system of claim 28, wherein said means

for removing said triangular regions is a cutting means.

e — o T 7 3 = i e gt [P
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32. The system of claim 28, wherein said means
for collecting said interconnected structures is a means for
forming said structures intoa roll or a means for

collecting said structures in a zig-zag stack.

33. The system of claim 28, wherein means are
‘provided for separating said sack structures from one
another at said pre-~weakened line and collecting said

separated structures.

34, A system for preparing a flat, rectangular-
bottom, thermoplastic film sack comprising in combination:

(a) means for forming a tube of a thermoplastic
£film;

(b) means for simultaneously collapsing said tube
and forming therein two oppositely disposed, parallel
gussets;

(c) means for preparing two pairs of diagonal
sealed seams over the portions of the tube width
corresponding to the gussets along lines diagonal to the
length of the tube, the sealed pairs of opposite sides being
at an angle to one another and the seams of each pair being
in registration with one another;

(d) means for forming a transverse sealing and
severing seam across and through said collapsed tube along a
line which includes the inboard ends of said pairs of

diagonal seams;
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(e) means for collecting the resulting structures
in a stack;

(f) mweans for removing the four folded triangles
of film between the diagonal sealed seams and the transverse
sealing and severing seam to complete the bottom of the
sack; and

(g) means for forming a pair of handles and sack

mouth opening at the opposite end of said sack bottom.

35. The system of claim 34, including non-stick
means separating the folds of said gussets during formation

of said diagonal seams.

36. The system of claim 34, including means for
forming severable tab members on opposite sides of said sack
mouth opening and means for fastening said tabs together to

form a pack of a plurality of sacks.
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