
1,041,202                                           3              Figure
22 is a cross-sectional view taken       shown in Figure 7, each end flap
24, 24'           along the line 22-22 of Figure 20.             when
unfolded  along  flattened  edge  16           Figure 23 is a partial
perspective view of        approximates a square shape diagonally bi-
the thermoplastic film bag being filled with      sected by flattened edge
16, said shape having       5   a particulate commodity by means of a spout
an    inwardly projecting  rectangular-shaped  70           inserted
through the plastic film filling valve.  tongue portion 29.
Referring to Figure 1, a bag blank 10 hav-        As shown in Figures 2 to
6, the bottom           ing longitudinal flattened edges 16 is square
portion of die cut blank 10 is spread opened           end cut from  a
length of heat-sealable,       to enable the advance end of an expandable
10  flattened tubular thermoplastic film, as for      trailing bifurcated
flap mandrel 32 to be  75           example, the monoolefin polymers such
as       inserted into the interior of bag blank 10           polyethylene,
polypropylene; olefin copolymers    through an opened end. The mandrel 32
such as ethylene-propylene copolymers and      comprises a pair of hinged
trapezoid-shaped           ethylene-alkyl acrylate copolymers; and vinyl
metal leaves or plates 36, 36'. Preferably, the       15  polymers such as
rigid and plasticized poly-      plates are permanently bonded to a
flexible  80           invyl chloride, and polyvinylidene chloride.
sheet 37 of heat-resistant rubber, and particu-           The tubular film
is preferably seamless tubing    larly silicone rubber which  is not only
such as is formed by the well known blown      heat-resistant but is also
non-adherent at heat-           tube process. The tubular film can also be
sealing temperatures.  The flexible rubber       20  flat film  as formed
by slot extrusion or      sheet 37 provides a hinged connection 39 for  85
calendering and thereafter sealed together        the plates 36, 36'. Each
plate 36, 36' has           along its longitudinal marginal edges to form
its longest parallel edge running along hinged           tubing. If
desired, the tubular film can be       connection 39; each of such edges
has a           biaxially oriented to impart improved physical    length
approximately equal to the distance       25  properties. Both plies of the
flattened tubing    between flattened edges 16 of the flattened  90
10 are die cut at the lower end as shown in       bag blank 10.  The
opposite and shorter           Figure 1 to form a pair of identical bottom
parallel edge 38, 38' respectively of each plate           forming closure
side flaps 20, 22 and a pair      36, 36' has a length slightly less than
the           of  identical end  flaps 24, 24'.  The         distance
between root cut portions 31 of the       30  die cuts are so made as to
provide oppos-      bag blank 10. The non-parallel edges of 95
ing  side flaps 20, 22 with  side edges        plates 36, 36' each have a
length approxim-           running diagonally away from the flattened
ately equal to diagonal cut portion 28 of the edges 16, 16' whereby the
flaps maximum        bag blank lO. As initially inserted and aligned
width dimension lies along the square cut      in the blank, the plates 36,
36' are collapsed       35  edges 12, 14 being substantially co-extensive
together, but thereafter are each turned 100           with the width of
the flattened bag blank, as     through an arc of 90 forming a hexagon-
for example, about 95%  of said bag blank      shaped planar work surface
for supporting           width and the minimum width dimension lies
the bag blank during forming and sealing of           between the interior
die cut termini 31. The      the bottom closure.       40  inwardly
directed sides of side flaps 20, 22        As particularly shown in Figures
3 and 4, 105    can be a continuous straight diagonal cut      the shorter
parallel sides 38, 38' of collapsed           extending from square cut
edges 12, 14 to      plates 36, 36' are aligned within the flattened
interior termini 31, said diagonal being at an    bag blank in a position
substantially adjacent   angle of about 35[err] to 55[err] with respect to
to the inner terminus 31 of root portions 30.      45   flattened edge 16,
or a diagonal cut 28 termin-     The bag blank 10 with interiorly aligned
110           ating at each end with die cuts 30, 26 running    hinged
mandrel positioned therein as des-           parallel to flattened edge 16.
Preferably for     cribed above is then firmly clamped as shown  in
manipulation and folding alignment             in Figures 3 to 7, 9 and 10,
against the flat           the die cut is made with a diagonal cut por-
vertical surfaces of opposed bar clamps 42,       50  tion 28 one end
terminating in a cut por-      42' being brought together by rams 44, 44'
115 



tion 30 running generally parallel to flattened,  actuated by suitable
pressure means (not           edge 16 and the other end terminating in a
shown) such as hydraulic pistons, springs,           similar parallel cut
portion 26.               cams or solenoids.             The  film
material extending  between        After bag blank 10 has been clamped be-
55  vertical parallel cut portions 26 in side flaps   tween clamps 42, 42'
the plates 36, 36' 120           20, 22 constitutes a rectangular-shaped
tongue    are opened to a position parallel to the hori-           portion,
these portions being subsequently        zontal surfaces of clamps 42, 42'
as shown in           over-lapped and heat-sealed together to form
Figures 5 to 7, 9 and 10, causing end flaps           a seal resistant in
shear to load stress.      24, 24' to be folded inwardly over the planar
60    The end flaps 24, 24' as are apparent in        rubber surface 37
thereby assuming a rect- 125           Figure 1, have diagonally cut side
edges       angular-shape diagonally bisected by opened
complementary to the diagonal edges of side       flattened edge 16 as
illustrated in Figure 7.           flaps 20, 22 and thus are widest at die
cut      Opposed side flaps 20, 22 as shown in           termini 31, and
narrowest at square cut edges     Figures 9 and 10 are then inwardly folded
65  12, 14.  Accordingly as more particularly      over edges 38, 38'
respectively of plates 36, 130          4
1,041,202      36' in overlapping relationship to each other      the
opposing walls, stapling or clamping with     and with respect to flattened
end flaps 24,        metal fasteners, sewing tying with twine, or     24'.
knotting the gathered end. Preferably, how-        Referring to Figures 9
and 10 the heat-          ever, the bag is made with a rectangular top  5
sealing together of the end flaps and side         closure similar to the
bottom  closure, said  70     flaps to form a sift-proof bottom closure is
closure being provided with a filling valve     accomplished by advancing
an electrically          for readily filling the bag with a pourable
heated heat-sealer bar assembly 40 as shown        commodity, said valve
being closable by     in Figure 8 against the planar surfaces of
pressure exerted thereon by the filled bag's 10  bifurcated mandrel 32 and
horizontal surfaces      contents causing the valve walls to collapse  75
of clamping members 42, 42' while being        against each other.
heated to a sealing temperature by the several       Referring to Figure 1,
such a top closure      heat-sealer bars mounted in assembly 40.
is formed by die cutting through both walls      Parallel heat-sealer bars
41, 43 form the full     of the upper end of flattened bag blank 10 15
length parallel heat-seals 51 and 53 in the        vertical slits 60,
extending downwardly from  80      bag's bottom closure as shown in Figures
10        the upper square cut edge 19 to substantially      and 12. Other
heat-sealer bars 45, 46, 47          the same extent as the die cut
diagonal slits      and 48 concurrently form respectively the four     62
on the opposite end of the upper square cut      diagonal heat-seals 55,
56, 57 and 58 of the       edge. The upper end of diagonal slit 62 20
bottom closure. A heat-seal width of 1/8           terminates in a vertical
die cut 63 and the  85      inch or more is usually adequate to obtain a
lower end in a vertical die cut 65. Slits 60      strong bond between the
film plies.            are inwardly spaced from left hand folded        The
use of a hinged mandrel 32 as illus-         edge 16 a distance at least
equal to the space      trated in the drawing is an important and
between slit 65 and its adjacent folded edge 25  necessary feature in the
process of forming        16' and preferably at a slightly larger spacing
90      the bag's bottom closure. The hinged man-          in order to
provide an end flap 71 as shown      drel 32 facilitates the proper opening
and         in Figure 16 having a rectangular base por-      planar
positioning of the opposed side flaps       tion whose oppsite edges 74 and
76 extend      20, 22 and end flaps 24, 24' for the heat-         beyond
fold lines 103-103 and 101-101  30 sealing operation; it provides a
substantially     respectively.                       95      rigid planar
surface to interiorly support in-       The film plies extending between
die cut 



folded end flaps 24, 24' while they are being      slits 60 and its
immediately adjacent folded      overlapped heat-sealed to the inner
surfaces       edge 16 generally constitute one end flap 71      of
overlapped side flaps 20, 22 while con-         of the top closure, and
correspondingly the  35 currently interiorly supporting overlapped side
film plies extending between diagonal slits 100      flaps 20, 22 as they
are heat-sealed together      62 and its adjacent folded edge 16'
constitute      by heat-sealer bars 41, 43, 45, 46, 47, 48         the
opposite or right end flap 72 of the top      and of particular importance,
hinged mandrel       closure. The two film plies extending be-      32
effectively pets unwanted heat-sealing          tween vertical slits 60 and
diagonal slits 62  40 together of overlapping film layers in areas
constitute the side flaps 64, 66 which subse- 105      other than those
desired. Additionally, inas-      quently are sealed together in
overlapping.      much as after the bottom  heat-seals have
relationship.      been formed, the tapered ends of mandrel         To
facilitate spread-opening of the flattened      32 are each partially
pocketed within end          bag blank upper extremity, the upper portion
45  closures 24, 24' the mandrel unless hinged as      of flattened bag
blank 10 is vertically posi- 110       shown, could not be readily
withdrawn from         tioned between bar clamps 73, 75 as shown in
the bag's interior through its open top end.       Figures 16 and 17, such
that cut edges 19         Upon completion of the seals forming the
extend upwardly from the horizontal surfaces       bottom closure of the
resultant bag, the clamp-    of clamps 73, 75, a distance equal to twice
50 ing bars 42, 42' are opened in order to remove     the vertical depth of
slit 65 from edge 19,  115       the bag. The mandrel 32 is removed as
shown        minus the vertical depth of slit 63.       in Figure 11 from
the bag interior by fold-      The spread-opening is effected by turning
ing it to an included angle of 20 to 90[err]      back side flaps 64, 66
away from each other       such folding enabling it to be removed with-
and to a plan perpendicular to the vertically   55 out injury to the bag
walls.                    held bag blank 10. The back folded side 120
As more particularly shown in Figures 12         flaps 64, 66 are pulled
outwardly along       to 14, the heat-seals fuse together all over-
said plane until the die cut end flap portions       lapping film plies
forming an adequately           71, 72 have been pulled inwardly along the
strong, substantially sift-proof closure.          width of the bag blank
and flattened to the   60   As shown in Figure 15, the resultant bottom
same plane level as the side flaps 64, 66 125       closure assumes a
substantially flat rect-         thereby forming in the instance of left
end       angular-shape upon the bag being filled with       flap 71 a two
film ply thick pentagon con-       a pourable commodity.
figuration having two equal parallel sides          The top closure for
said bag can be made         74, 76 resulting from die cut slits 60 and
65 in various ways including heat-sealing together    a base edge 77
perpendicular to said sides 130
1,041,202                                           5                and
derived from the blank's square cut edge,    91 such as is illustrated in
Figure 18 prefer-            and in the instance of right end flap 72 a
ably one having a flexible heat-resistant               square
configuration diagonally bisected by    rubber surface 93, and particularly
a silicone               folded edge 16 and having a small inwardly
rubber. Platen 91 has a width substantially           5  projecting
rectangular or tab base portion 78   equal to the space between fold lines
101-  70               extending between the parallel edges of die    101
and 103-103 and a tapered tongue por-               cuts 63. Bar clamps 73,
75 are then closed     tion 95 approximating the shape and area of
together to hold the blank securely during the   flattened infolded right
end flap 72.               sealing operations hereinafter described.
After the side flaps 64, 66 have been          10   As shown in Figure 16,
the filling valve is   infolded in overlapping relationship and with  75
constructed from a rectangular cut sheet of    platen 91 inserted
thereunder, as shown in               heat-sealable thermoplastic film 81
which is     Figures 20 to 22, the side flaps and end
inserted underneath the inwardly extending     flaps are heat-sealed
together by an electric-            rectangular-shaped base portion bounded
by     ally heated multi-sealing bar assembly 105 



15 edges 74, 76 and 77 of end flap 71 and over     as shown in Figure 19.
Heat-sealer assembly 80               the back folded side flaps 64, 66.
The planar    105 is provided with parallel raised bar seal-
dimensions of rectangular sheet 81 are such    ing surfaces 107, 109 which
as shown in               that it extends substantially between the
Figures 20 to 22 produce the parallel heat-               square cut edges
19 of horizontally fully      seals 111 and 113 effectively joining
together  20 extended side flaps 64, 66 and for a sub-       the entire
overlapped area of infolded side  85               stantial distance along
the width of the side    flaps 64, 66, including the overlapped area
flaps 64, 66 of left end flap 71 but not includ- extending over end flap 72
whereby the latter               ing any over-lapping of right end flap 72.
is concurrently sealed to side flaps 64, 66.                 As shown in
Figure 16, rectangular valve-      Parallel heat-sealing bar surfaces 114,
116          25 forming sheet 81 is initially heat-sealed to    on bar
assembly 105 produce, as shown in  90               the inner side of the
rectangular tab portion    Figure 20, parallel heat-seals 117, 119 ex-
of left end flap 71 by a linear heat-seal 83     tending across infolded
side flaps 64, 66 be-               spaced parallel to the cut edge 77 of
flattened  tween fold lines 101-101 and 103-103 said               left end
flap 71. Such heat-sealing is accom-    heat-seals bonding valve sheet 81
to the inner          30 plished by inserting a rubber covered metal
surfaces of the side flaps 64, 66, and addition- 95              platen 80
underneath valve sheet 81 and end    ally bonding together said flaps in
their over-              flap 71 and over outwardly extending side
lapped portions. It is to be noted that heat-              flaps 64, 66
which are in planar contact with    seals 117 and 119 extend slightly
beyond              the upper flat horizontal surfaces of bar      and
overlap previously formed heat-seals 88          35 clamps 73, 75, and
pressing a straight bar      and 89 which effected a preliminary bond 100
heat-sealer against the outer surface of the     between the valve sheet 81
and inner sur-              rectangular tab portion 71.  Platen 80 is
faces of side flaps 64, 66. This slight ex-  withdrawn and as shown in
Figure 17, the       tension of heat seals 117 and 119 together
valve-forming sheet 81 is additionally heat-     with heat-seal 83 between
valve sheet 81          40 sealed to left-end flap 71 and also to side
and left end flap 71 insures a sift-proof attach-  105              flaps
64, 66 by linear heat-seals 88, 89 ex-     ment between valve sheet 81, end
flap 71 and              tending generally along and adjacent to edges
the overlapped side flaps 64, 66, and effec-              74, 76 of end
flap 71. In forming heat-seals     tively prevents end flap 71 and its
attached              88, 89, a suitable bar heat-sealer is brought
valve in the completed heat-sealed bag from          45 into pressure
contact with the outer surface    being blown out when the filled bag is
dropped 110              of the rectangular end portion 71. Since this
or otherwise subjected to violent impacts.              heat-sealing step
is intended to heat-seal sheet   Right end flap 72  is further secured by
81 to side flaps 64, 66, platen 80 is not      diagonal heat-seals 121, 123
to the over-              used.
lapping inner surfaces of side flaps 64, 66,          50   In order to
produce a tubular valve from      these seals being formed by raised bar
sealing 115              valve sheet 81 and concurrently to seal together
surfaces 125, 126 of sealing bar assembly              side flaps 64, and
66 in overlapping relation-   105. Diagonal seals 121, 123 in conjunction
ship to each other and to right end flap 72,     with longitudinal seals
111, 113 effect a              the side flaps are folded inwardly 180[err]
along   sift-proof closure between end flap 72 and 55 their respective fold
lines 101-101 and 103-    overlapping side flaps 64, 66.         120
103, said fold lines extending from the termini    As shown in Figure 23,
the resultant heat-              of slit cuts 65 and running across the bag
sealed bag is readily filled with a pourable              blank width
parallel to square cut edge 19.      commodity 172 from a hopper 174 having
a              Fold lines 101-101 and 103-103 are both        horizontal
tubular extension 175 preferably          60 parallel spaced from cut edges
19 a distance    terminating beyond the bag's filling valve 125
equal to the vertical depth of slit 65 from    discharge opening 165. After
the bag has edge 19. The inward folding of the side flaps    been filled,
it is removed from the extension              64, 66 can desirably be
guided by first posi-    175. The filling valve then closes off the
tioning over the extended side flaps and pocket- bag by being flattened
together by the pressure          65 ing underneath end flap 72, a metal
platen      of the bagged commodity thereon. In practical 130       



6                                             1,041,202        shipping
tests, it has been found that little      of 0.0015 inch thickness, 10
inches wide  65       or no sifting of the bag's contents occurs      and
13-1/2 inches long.       through the thus closed valve.
These bags were filled with 50 pounds of         Satisfactory bags have
been made accord-      polyethylene  moulding granules introduced   5  ing
to this invention having the following       into the bag through the
collapsible valve       dimensions which are given as an example and
structure 81. The bag was removed from the  70       not by way of
limitation.  Film  forming        spout 175 and dropped onto the floor in
poly-ethylene having a density of 0.92 was      such manner that its
corner-formed bag end       melt extruded into tubular film. 0.010 inch
closure 72 struck the floor first, causing the  10  thick by 20.5 inch flat
width which was         contents to press against the bag's top closure.
square-cut to a bag blank 30 inches long.       This impact pressure
collapsed together 75       Referring to Figure 1, the bag blank was die
against the interior of the top closure, the       cut so that slot 26
starting at the lower       film walls of the valve structure formed by
extremity of the bag blank was parallel spaced     the heat-sealed tubular
film 81 preventing loss  15  about 5/8 inch from its immediate adjacent
by sifting of the contents therethrough during       edge fold 16, and a
distance of 5/8 inch        subsequent handling and transportation of 80
upwardly from the bottom square cut edge        the bag. The filled bags
were subjected to       of the blank. Each diagonal cut slit 28 was
drop tests and practical shipping tests by    made at a 45[err] angle with
respect to its        being transported for several thousand miles  20
adjacent folded edge 16 and was 3-3/16           in trucks and railway
freight cars, and were       inches in length. Vertical slits 31 were each
found to have a much lower incidence of  85       5/8 inch long. Bottom end
flaps 24, 24'         breakage than conventional multi-ply paper       upon
being infolded as shown in Figure 7        bags and bags made of
thermoplastic film       each formed a square of about 4-1/16 inches
heat-sealed together by pinch type seals, also  25  on each side set
diagonally into each end of     known as face-to-face seals.       end
closure forming flaps 24 24'. The over-       Although the size and overall
generally  90       lapped longitudinal portions of side flaps 20,
rectangular-shape  of  the  above-described       22 were each 19-1/4
inches long.                filled plastic film bags were comparable
to filled conventional multi-wall paper shipping             A heat-sealed
sift-proof bottom closure was      sacks of the same capacity, it will be
apparent  30  formed with such a bag blank using a form-       to those
skilled in the art that the bag blank  95       ing mandrel 32 having a
pair of trapezoid-      dimensions can be selected to provide bags of
shaped leaves each 20 inches long at their         practically any desired
length and width                  hinged edge by 2-3/4 inhes wide. The
commensurate with the strength properties       fully infolded plates 36,
36' of the mandrel       commensurate with the strength properties
lly infolded plates 36, 36' of the mandrel         of the plastic film and
intended use of the  35  32 formed a hexagon-shape which was 20
bag. If desired, by appropriately extending  100       inches long over the
points, 5-1/2 inches wide     the length of the diagonal slit cuts 28, 62
and 14-1/4 inches long along the free edges        and vertical slit 60 in
bag blank 10, a bag can       38, 38'. The bottom closure was formed by
be formed therefrom which upon being filled    inwardly folding about the
hexagon-shaped       with a pourable commodity assumes a square  40
plates, the end flaps 24, 24' and side flaps     cross-sectional shape.  In
such  instance, 105       20, 22. Side flaps 20, 22 were heat-sealed
diagonal slit cuts 28 are of such length, that       together with an
overlap of 1-1/4 inches           upon infolding and flattening end flaps
24,       width by 20 inches long, thereby effectively       21, their
tongue portions 29 overlap each       joining together the entire bottom
closure         other insteadof being spaced apart as shown  45  and
supporting it across substantially the       in Figure 7. Correspondingly,
the die cut 110       entire width of the bag.                        slits
60 and 62 for forming the top-closure         The top closure of the bag
blank was die      are lengthened whereby tongue portion 78 of       cut to
place vertical slit cuts 60 at a parallel   right end flap 72 upon being
infolded and       spacing of 3-3/8 inches from their immediate
flattened as shown in Figures 16 and 17 is  50  adjacent flattened edge 16
and terminating       positioned at about the midpoint of the bag's 115
downwardly 3 inches from the square cut top        flat width. As is
apparent decreasing the       edge of the blank. Vertical slit cuts 65
length of die cut slits 28, 60, 72 in bag 



were parallel spaced 2-7/8 inches from their       blank 10, decreases
proportionally the thick-       immediate adjacent flattened edge 16' and
ness of the resultant filled bag as correspond-  55  terminating downwardly
3-1/2 inches from the     ingly the filled bag width approaches the flat
120       square cut top edge 19 of the bag blank.        width of the bag
blank 10. In general to       Thus, when end flap 71 was folded inwardly
obtain an adequate longitudinal overlap of       as shown in Figures 16 and
17, its parallel        side flaps 22, 24 for producing shear resistant
edges 74, 76 were each 3 inches long and its       heat-seals 41, 43, die
cut slits 28 should be  60  edge 77 6-3/4 inches long. Dimensions and
of such length as to result in a bag having a  125       spacing of die cut
slits 63, 62 and 65 forming     filled flat width not in excess of about
90%       end flap 72 were the same as that used to       of the flat width
of bag blank 10.       shape cut bottom end flaps 24, 24'. The
The superior resistance to breakage of       valve forming sheet 81 was
polyethylene film       the thermoplastic film bags of this invention,
1,041,202              particularly in the area of their bottom and
By a suitable choice of the various materials             top closures is
the direct result of said closures  in a film laminate it is possible to
provide             having been formed by sealing together in
desired vapor transmission rates through the over-lapping relationship the
several flaps         bag's walls, resistance to attack by corrosive
5  constituting the closure-whereby the stresses       packaged
commodities,   heat - resistance, 70             transmitted to the bag
walls by its contents        abrasion and scuff resistance, opacity to
light             are shear resistant.  Further contributing to
particularly in the instance of metal foils, and             the bag's
resistance to breakage is the double      improved flexure, impact and
tensile strengths             and triple film ply construction of the bag's
as for example in the instance of laminates         10  several corners
which are formed by the         having a reinforcing fabric ply.
75             sealed overlap of the side flaps and each end         Bags
can also be made according to this             flap.  The reinforcement
obtained by this           invention from  a plurality of concentrically
double film ply construction extends for a          assembled individual
tubular films of sub-             substantial distance around each corner
as          stantially the same flat width, such films being         15
can be seen in Figures 15 and 23.                of the same or different
polymers. Bags made 80               It has been found, in the case of
heat-           of such multi-ply films generally offer such sealing
relatively thick films, such as the 10      advantages as improved energy
absorbing             mil polyethylene of the bag described, that a
characteristics, and puncture and abrasion             uniform pressure
must be maintained during          resistance over bags made from single
ply film         20  heat sealing, sufficient to ensure intimate con-    of
the same thickness as the multi-ply film  85             tact of the films
at the interface and supply       thickness.             the force
necessary to fuse the softened thermo-      It will be readily apparent to
those skilled             plastic. However, sealing pressure must be
in the art that various changes and modifica-             kept to a minimum
to prevent excessive flow         tions may be made in the above
description         25  of material from  the site of the seal, and      of
the invention.  Thus, for example, it is 90             thus prevent a
normally non-peelable seal from      feasible, if desired, to substitute
for the seam-             failing at stresses substantially below the yield
less tubular film from which the bag blank             strength of the
film.                           was die cut, tubing made by longitudinally
Typically 10 mil thick polyethylene film          edge sealing a flat sheet
of thermoplastic        30  (density 0.920) which has a yield strength of
film.                                       95             16 pounds per
lineal inch, and an ultimate        WHAT WE CLAIM  IS -
strength of 23 pounds per lineal inch was          1. A bag of
thermoplastic film having a             satisfactorily heat-sealed using a
pressure of      heat-sealed bottom  closure which comprises 



10 pounds per square inch on the sealing        a pair of inwardly folded
end flaps heat-        35  bar having a surface temperature of 500[err]F.
sealed to a pair of overlapping side flaps 100             to 550[err]F.
for a dwell time of 0.75 to 1.0       substantially coextensive in length
to the bag             seconds.
width and inwardly folded over the end flaps,               Although this
invention has been described        said side flaps being heat-sealed
together along             in particular detail with respect to bags made
their overlapping length, the side edges of the         40  from plastic
film of a single wall thickness,       end flaps in the unfolded, unsealed
condition 105             the principles of this invention are applicable
comprising a diagonal intermediate por-             to the manufacture of
bags from laminated           tion tapering away from  the bag's flattened
thermoplastic films including such composite        longitudinal edges and
terminating at each             films as laminates of polyethylene film
and        end in a portion parallel to said longitudinal       45
polypropylene film; of polyethylene film and        edges, and the side
edges of the adjacent.             vinylidene chloride polymer or copolymer
film;      side flaps being complementary to the side             of
plasticized vinyl chloride polymer or co-        edges of the end flaps.
polymer film and polyethylene film; of poly-       2. A bag as claimed in
claim 1 having a             ethylene film  and regenerated cellulose film
heat-sealed top closure which comprises a        50  coated with a
heat-sealable coating; of a        pair of inwardly folded end flaps and a
pair 115             heat-sealable thermoplastic film such as poly-      of
side flaps having inwardly folded terminal             ethylene film  or
plasticized vinyl chloride        portions overlapping each other and the
end             polymer or copolymer film and a metal foil          flaps,
one end flap being sealed to the over-             such as aluminum  foil;
of a thermoplastic          lapping side flaps and the other end flap being
55  film such as polyethylene and a fibrous web      sealed to an
intermediate portion of the over- 120             such as paper or woven or
unwoven fabrics           lapping side flaps and to a portion
of organic or inorganic fibers such as cotton       of one end of a tubular
sleeve of thermoplastic             fibers, rayon fibers, nylon fibers,
linear poly-    film, the remaining peripheral portion at said
ester fibers, polyacrylonitrile fibers, asbestos    end of the sleeve being
sealed to the adjacent        60  fibers, and glass fibers.
overlapping terminal portion of the side flaps, 125               In the
use of such laminated films, it is         the opening formed between the
end flap and             preferred, that both outer laminate surfaces
the overlapping terminal portion of the side             be a heat-sealable
thermoplastic material in        flaps being in communication with the
interior             order to obtain strong shear-resistant seals in     of
said tubular sleeve.        65  the bag's bottom and top closures.
3. A bag as claimed in claim 2, in which  130
1,041,202              particularly in the area of their bottom and
By a suitable choice of the various materials           top closures is the
direct result of said closures  in a film laminate it is possible to
provide             having been formed by sealing together in
desired vapor transmission rates through the             over-lapping
relationship the several flaps         bag's walls, resistance to attack by
corrosive         5  constituting the closure whereby the stresses
packaged  commodities,   heat - resistance, 70             transmitted to
the bag walls by its contents        abrasion and scuff resistance, opacity
to light             are shear resistant.  Further contributing to
particularly in the instance of metal foils, and             the bag's
resistance to breakage is the double      improved flexure, impact and
tensile strengths             and triple film ply construction of the bag's
as for example in the instance of laminates 10 several corners which are
formed by the          having a reinforcing fabric ply.                75
sealed overlap of the side flaps and each end     Bags can also be made
according to this             flap.  The reinforcement obtained by this
invention from  a plurality of concentrically             double film  ply
construction extends for a         assembled individual tubular films of
sub-             substantial distance around each corner as
stantially the same flat width, such films being         15 can be seen in
Figures 15 and 23.                of the same or different polymers. Bags
made 80                It has been found, in the case of heat-           of
such multi-ply films generally offer such 



sealing relatively thick films, such as the 10      advantages as improved
energy  absorbing             mil polyethylene of the bag described, that a
characteristics, and puncture and abrasion             uniform pressure
must be maintained during          resistance over bags made from single
ply film 20 heat sealing, sufficient to ensure intimate con-    of the same
thickness as the multi-ply film  85             tact of the films at the
interface and supply       thickness.             the force necessary to
fuse the softened thermo-      It will be readily apparent to those skilled
plastic.  However, sealing pressure must be         in the art that various
changes and modifica-             kept to a minimum to prevent excessive
flow         tions may be made in the above description         25 of
material from  the site of the seal, and      of the invention. Thus, for
example, it is  90             thus prevent a normally non-peelable seal
from      feasible, if desired, to substitute for the seam-
failing at stresses substantially below the yield   less tubular film from
which the bag blank             strength of the film.
was die cut, tubing made by longitudinally               Typically 10 mil
thick polyethylene film          edge sealing a flat sheet of thermoplastic
30 (density 0.920) which has a yield strength of       film.
95             16 pounds per lineal inch, and an ultimate        WHAT WE
CLAIM  IS:-             strength of 23 pounds per lineal inch was
1. A bag of thermoplastic film  having a             satisfactorily
heat-sealed using a pressure of      heat-sealed bottom  closure which
comprises             10 pounds per square inch on the sealing        a
pair of inwardly folded end flaps heat-         35 bar having a surface
temperature of 500[err]F.      sealed to a pair of overlapping side flaps
100             to 550[err]F. for a dwell time of 0.75 to 1.0
substantially coextensive in length to the bag             seconds.
width and inwardly folded over the end flaps,               Although this
invention has been described        said side flaps being heat-sealed
together along             in particular detail with respect to bags made
their overlapping length, the side edges of the         40 from plastic
film of a single wall thickness,       end flaps in the unfolded, unsealed
condition  105             the principles of this invention are applicable
comprising a diagonal intermediate por-             to the manufacture of
bags from laminated           tion tapering away from  the bag's flattened
thermoplastic films including such composite        longitudinal edges and
terminating at each             films as laminates of polyethylene film and
end in a portion parallel to said longitudinal        45  polypropylene
film; of polyethylene film and        edges, and the side edges of the
adjacent             vinylidene chloride polymer or copolymer film;
side flaps being complementary to the side             of plasticized vinyl
chloride polymer or co-        edges of the end flaps.             polymer
film and polyethylene film; of poly-          2. A bag as claimed in claim
1 having a             ethylene film  and regenerated cellulose film
heat-sealed top closure which comprises a        50 coated with a
heat-sealable coating; of a        pair of inwardly folded end flaps and a
pair 115             heat-sealable thermoplastic film such as poly-      of
side flaps having inwardly folded terminal             ethylene film  or
plasticized vinyl chloride        portions overlapping each other and the
end             polymer or copolymer film and a metal foil          flaps,
one end flap being sealed to the over-             such as aluminum  foil;
of a thermoplastic          lapping side flaps and the other end flap being
55 film such as polyethylene and a fibrous web       sealed to an
intermediate portion of the over- 120             such as paper or woven or
unwoven fabrics           lapping side flaps and to a portion
of organic or inorganic fibers such as cotton       of one end of a tubular
sleeve of thermoplastic             fibers, rayon fibers, nylon fibers,
linear poly-    film, the remaining peripheral portion at said
ester fibers, polyacrylonitrile fibers, asbestos    end of the sleeve being
sealed to the adjacent        60 fibers, and glass fibers.
overlapping terminal portion of the side flaps, 125               In the
use of such laminated films, it is         the opening formed between the
end flap and preferred, that both outer laminate surfaces        the
overlapping terminal portion of the side             be a heat-sealable
thermoplastic material in        flaps being in communication with the
interior             order to obtain strong shear-resistant seals in     of
said tubular sleeve.        65 the bag's bottom and top closures.
3. A bag as claimed in claim 2, in which  130          8
1,041,202 



each side flap of the top closure has one       7. A method for making a
bag of thermo-        side edge parallel to the bag's longitudinal
plastic material having a heat-sealed top        flattened edges and one
side edge spaced      closure as claimed in any one of claims 2
diagonally away from the nearest longitudinal    to 5 which comprises
slitting the upper ex-    5   flattened edge of said bag, one of the end
flaps tremity of the flattened bag to form  two        having two opposite
parallel side edges corres-  identical side flaps having one side edge
ponding to each parallel side edge of the side   parallel to the bags
flattened longitudinal edges        flaps, the other end flap having two
opposite    and one side edge extending diagonally away        diagonal
side edges corresponding to each        from the nearest longitudinal edge
of the bag,    10  diagonal side edge of the side flaps.         and two
end flaps, the first one having side  60          4. A bag as claimed in
claim 2 or 3 in      edges parallel to each other and the second
which the tubular sleeve is heat sealed to the   one having side edges
tapering, away from        end flap having two opposite parallel edges
the bags flattened longitudinal edges and        and to the terminal
portion of the side flaps    complementary to the side edges of the    15
having a side edge parallel to the bag's longi-  adjacent side flaps,
camping the upper por-  65        tudinal flattened edges.
tion of the flattened bag between two clamp          5. A bag of
thermoplastic film substantially   members, pulling the side flaps
outwardly        as hereinbefore described and shown in Figs.     away from
each other to a plane perpendicular        1 to 3, 12, 15, 20 and 23 of the
accompany-      to the longitudinal axis of the clamped bag   20  ing
drawings.                                  and pulling the end flaps
inwardly along the  70          6. A method for making a bag of thermo-
width of said bag and flattening said end        plastic film having a
heat-sealed rectangular-   flaps onto the same plane as, and over the
shaped bottom closure as claimed in any one      outward surface of, the
side flaps, inserting        of the preceding claims, which comprises
a sheet of thermoplastic film between the end   25  cutting a bag blank
from a length of flattened   flap having the parallel side edges and the
75        thermoplastic film tubing, slitting the bottom   underlying
portion of the side flaps, said        extremity of said blank to provide
an opposing   sheet extending to the outside edges of the        pair of
identical side flaps and an opposing     side flaps and to a distance along
the width of        pair of identical end flaps, inserting into the  said
side flaps, heat sealing said sheet to the   30  bag blank through the top
extremity thereof    inside surface of the end flap and to the  80        a
mandrel provided with a pair of hinged      underlying surface of the side
flaps, inwardly        trapezoid-shaped  plates collapsed together,
folding the terminal portions of the side flaps,        aligning the free,
upper, shorter parallel sides and the portion of the sheet sealed thereon,
in        of said trapezoid-shaped plates with the inner   overlapping
relationship over the end flaps,   35  extremities of the bottom slits,
clamping the    heat-sealing the end flap having the tapering  85
bag blank with the mandrel therein between       side edges with the
adjacent overlapping side        the vertical surfaces of two clamp
members,      flaps, and heat-sealing the overlapping side        opening
the plates, to a position parallel to    flaps to each other and to the
adjacent por-        the horizontal surface of the clamp members,     tion
of the sheet folded therewith.   40  thus causing the opposing pair of end
flaps to     8. A method for making a bag of thermo-  90        be inwardly
folded over the now  planar       plastic film substantially as
hereinbefore des-        hexagon surface of the opened plates, inwardly
cribed and shown in Figures 1, 4 to 7, 10        folding over said surface
and over the folded    and 11, 13 and 14, 16 and 17, and 20 to 22
end flaps the opposing pair of side flaps in     of the accompanying
drawings.   45  overlapping relationship with each other, heat- sealing
together .the inwardly folded. flaps            BOULT, WADE & TENNANT,
while supporting them on the planar surface,           111 & 112, Hatton
Garden, folding the plates back to their original                   London,
E.C.1.        collapsed position and removing the mandrel
Chartered Patent Agents,   50  from the resulting bag.
Agents for the Applicant(s). Leamington Spa: Printed for Her Majesty's
Stationery Office by the Courier Press.-1966 Published at The Patent
Office, 25, Southampton Buildings, London, W.C.2, from which copies may be
obtained    


