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This invention relates to new and useful in 
provements in bags and method of making. Same, 
and more particularly to bags formed from com 
posite multi-ply, laminated or coated webs of 
flexible material wherein all seams are sealed or 
secured together by the fusion of adjacent Sur 
faces of thermoplastic material. 

During the past year or so the bag industry 
has given particular attention to the sealing or 
securing of the seams of bags by the application 
of heat to effect a fusion of the surfaces of the 
bag material in desired regions or areas, and such 
methods have proven highly satisfactory in the 
case of bags of the type of the so-called flat type 
of bag in instances where the bags are formed 
from a composite multi-ply Web arranged so that 
the ply of thermoplastic material is offset with 
respect to the paper or backing plies. However, 
in bags formed from multi-ply or laminated webs, 
wherein the thermoplastic ply or coating is co 
extensive in width with the paper or backing 
web, sealing of the longitudinal seam therein by 
fusion has been impossible due to the lack of 
overlapping portions of the thermoplastic mate 
rial at such longitudinal seam. V 
The same situation also exists with respect to 

fusion of the longitudinal Seam in bags having 
bellows or reentrant folded side walls. However, 
and in addition to this, in bellows-type bags at 
tempts to effect the heat-sealing of the bottom 
end have been wholly unsuccessful due to the fact 
that the bellows side walls, being reentrant folds, 
introduce the Outer plies of paper or backing ma 
terial between opposite surfaces of the innermost 
fusible ply or coating, thus creating different 
thicknesses in the bag transversely thereof which 
preclude the application of Sufficient and uniform 
pressure and thereby cause gaps or holes to occur 
in the opposite interior Wall surfaces at the 
termination of these reentrant or bellows-folded 
portions, making it impossible to obtain a tight 
end Seal. 
With the foregoing in mind, the principal ob 

ject of the present invention is to provide a satis 
factory and efficient flat or bellows-folded type 
bag wherein all of the seams are secured by fusing 
together adjacent surfaces of a thermoplastic 
material or coating. 
Another object of the present invention is to 

provide a bag of the type described wherein the 
difficulties heretofore presented by the introduc 
tion of the outer paper or backing plies between 
surfaces of the thermoplastic material or coating 
at the end joint of a bellows-folded bag are Sub 
stantially entirely eliminated, 

(C. 229—55) 
A further i object of the invention is to pro 

Wide a novel method of making bags of the char 
acter described. 
These and other objects of the invention and 

the features and details of the construction and 
manufacture thereof are hereinafter fully set 
forth and shown in the accompanying drawing, in 
Which: 

Figure 1 is a view in perspective of a flat bag 
made in accordance with the present invention. 

Figure 2 is a diagrammatic view in perspective 
illustrating the method by which the bag shown 
in Figure 1 may be manufactured. 

Figure 3 is an enlarged view in section taken 
on line 3-3, Figure 2. 

Figure 4 is a fragmentary view in perspective 
illustrating a manner in which the heat-sealed 
bottom or top end of the bag may be foldably 
manipulated. 

Figure 5 is a transverse view in section show 
ing the application of the present invention to a 
bag having reentrant or bellows-folded side 
Walls; and 

Figure. 6 is a fragmentary view in perspective 
of a laminated or coated web which may be em 
ployed in lieu of the composite multi-ply Web 
shown in Figure 2 of the drawing. 

Referring now more particularly to Figure 2 of 
the drawing, in practicing the present invention, 
a web of paper or other flexible material of any 
desired width is drawn from a supply roll, and a 
web 2 of thermoplastic material, such as "Plio 
film', or the like, of a width corresponding to 
that of the Web is drawn from a supply roll and, 
adhesive having been applied or introduced there 
between as by roll 3 from a paste box 4, the two 
webs and 2 are united with their respective 
opposite or site edges in register. 
The composite web is now brought over or 

around a forming plate 5 of conventional form 
arranged to position the opposite edges of the 
composite web in abutting, rather than lapping 
relation, on the upper side or face of the tube 
and longitudinally thereof. Simultaneous with 
the bringing of the composite Web about or around 
the forming plate 5, a relatively narrow con 
tinuous strip of flexible thermoplastic material 6, 
comparable to that of the Web 2, is drawn from 
a supply roll and fed with the composite web with 
respect to said forming plate so that said strip 6 
is enveloped or enclosed within the tube and ex 
tends longitudinally thereof underlying the 
abutting edges and lapping the adjacent portions 
of the inner thermoplastic ply or web. 2 in the 
manner shown in Figure 3 of the drawing. 
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The tube with the strip 6 extending longi 
tudinally therein then passes between one or 
more pairs of press rolls and 8 and then be 
neath a longitudinally extending heating iron or 
element 9 which is arranged transversely of the 
tube so as to overlie the portions thereof inne 
diately adjacent opposite sides of the seam. The 
iron or element 9 may be heated in any suitable 
manner such as by electricity and the heat 
generated therein penetrates through the back 
ing web to cause a permanent fusion of the 
overlapping portions of the thermoplastic strip 6 
aid the abutting edge portions of the inner 
thermoplastic web 2 as indicated at A in Fig 
ure 1 of the drawing. The thus longitudinally 
sealed tube next passes between a pair of rolls O 
and , the roll O of which carries a cutting 
knife or blade 2 arranged and operable to sever 
sections of desired length from the tube. 
The longitudinally sealed tube sections then 

pass beneath One or more rolls 3 and into a 
botton end sealing mechanism which is arranged 
So as to grip or clamp the leading edge portion 
of each tube Section at or prior to the instant it 
is Sevcited from the tube. A number of grips or 
clamps f4 are provided and several of these move 
through the end Scaling mechanism in engage 
ment with each tube section which are supported 
upon a moving endless belt 5. In addition to 
the grips or clamps 4 several transverse heating 
irons or clements 6 are associated there with, and 
these are arranged with respect to said grips or 
clamps 4 so as to engage the rear edge portion of 
each tube Section during travel thereof through 
this mechanism, the heat from Said iron or ele 
ment f6 penetrating the several layers of mate 
rial of the composite web to effect a permanent 
fusion of the adjacent surfaces of the underlying 
portions of the inner ply of thermoplastic mate 
rial as indicated at B in Figure 1 of the drawing. 
After fusion of the bottom end of the bag ac 

cording to the foregoing description it is dis 
charged from the bottom sealing mechanism at 
which time the bottom end portion may, if de 
sired, be foldably manipulated and secured by 
means of adhesive in the relation shown in Fig 
ure 4 of the drawing. This same thing may, of 
course, be done with the top end of the bag after 
it is filled and heat-sealed in the manner pre 
viously described. 
The invention also may be employed to advan 

tage in bags of the so-called bellows type having 
reentrant folds or side walls. As previously stat 
ed herein, considerable difficulty has been en 
countered in producing a tight end Seal in bags of 
this type by fusion of adjacent surfaces of the 
therinoplastic material due to the occurrence of 
gaps or holes at the inner termination or edge of 
the reentrant or bellows folds caused by intro 
duction of the Web of paper or backing mate 
rial into the folds between the thermoplastic 
material 2 which creates different thicknesses in 
the bag transversely thereof and precludes the 
application of sufficient and uniform pressure 
nccessary to effect a tight seal. 
I have found, however, that by feeding the seal 

ing strips of thermoplastic material 6 into the 
tube in widths at least as great as the minimum 
distance between the inner edges of the reentrant 
or bellows-folded side wall portions, these objec 
tions and difficulties in this type of bag may be 
Overcome, since in addition to providing the nec 
essary lapping portions beneath the longitudinal 
Sean to insure tight sealing thereof, the said strip 
6 is of such width that it extends laterally at least 

to the inner edges of the rechtlant bellows folds 
and renders the back of more uniform thickness 
throughout its transverse width With thc result 
that when heat is applied through a transverse 
zone adjacent, the end of the tube to form the 
bottom end seal. sufficient and uniform pressure 
may be applied to cause the thermoplastic matc 
rial of the strip 6 to flow and intimately combinc 
with the thermoplastic matcrial of thc inner web 
6 at and adjacent the portions of the inner edges 
of reentrant folds in said aone, thus filling and 
effectively sealing any gaps or holes which occur 
at those points. 

It will be obvious, of course, that in lieu of a 
composite multi-ply web formed by uniting to 
gether the webs and 2 as previously described, 
a Web Of preformed laminated structure, or a 
sheet, coated with a thermoplastic naterial may 
be employed. One such preformed laminated 
Web is shown in Figure 6 of the drawing and com 
prises, for example, a backing sinect of paper or 
the like a to one side or surface of which has 
been applied a coating of flexible thermoplastic 
material 2a, and in practicing the invention the 
composite multi-ply or preformed laminated webs 
may be interchangeably employed. Further 
more, in each type of bag, instead of cutting sec 
tions from the tube prior to fusing the bottom 
end seann B, said seams B may be fused prior to 
severing sections of the tube if desired, in which 
event all that is required to be done is the posi 
tioning of the cut-off rolls O and i? after, in 
Stead of ahead of the bottom end sealing mecha 
nism. Other details of the manufacture of bags 
may be varied as required by shop practice and 
the construction of the particular bags being 
made, and while particular details of the con 
Struction and practice of the invention have been 
herein illustrated and set forth, it is not intended 
that said invention shall be limited thereto, but 
that changes and modifications may be incorpo 
rated and embodied therein within the scope of 
the annexed claims. 

I claim: 
1. In a bag of the character described includ 

ing a tubular body composed of flexible sheet 
material having an inner surface of thermo 
plastic material and arranged with its opposite 
edges in abutting relation longitudinally of said 
body, a longitudinal seam comprising the butting 
edges of Said laminated structure, and a longi 
tudinally extending strip of thermoplastic mate 
rial interiorly lapping the adjacent edge portions 
of the inner thermoplastic surface of the sheet 
and intimately fused thereto. 

2. A bag of the character described including a 
tubular body composed of flexible sheet material 
having an inner surface of thermoplastic mate 
rial and arranged with its opposite edges in abut 
ting relation longitudinally of said body, a longi 
tudinal Seam comprising the abutting edges of 
Said sheet, and a longitudinally extending strip 
of thermoplastic material interiorly lapping the 
adjacent edge portions of the inner thermoplastic 
surface of the sheet and intimately fused thereto, 
and a seal for one end of the body comprising 
a 20ne extending transversely across the entire 
body wherein the inner thermoplastic surfaces of 
Said body and the strip are intimately fused 
together. 

3. In a bag of the character described including 
a tubular body comprising front and rear faces 
and composed of flexible shect material having 
an inner Surface of thermoplastic material and 
arranged with its opposite edges in abutting rela 
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2,169,986 
tion longitudinally of one face of said body, a 
longitudinal seam comprising the abutting edges 
of said sheet, and a relatively narrow longitudi 
nally extending strip of thermoplastic material 
interiorly lapping the adjacent edge portions of 
the inner thermoplastic surface of the sheet and 
intimately fused thereto. 

4. A bag of the character described including 
a tubular body comprising front and rear faces 
and composed of flexible sheet material having an 
inner surface of thermoplastic material and ar 
ranged with its opposite edges in abutting rela 
tion longitudinally of One face of said body, a 
longitudinal seam comprising the abutting edges 
of said sheet, and a relatively narrow longitudi 
nally extending strip of thermoplastic material 
interiorly lapping the adjacent edge portions of 
the inner thermoplastic surface of the sheet and 
intimately fused thereto, and a seal for One end 
of the body comprising a zone extending trans 
versely across the entire body wherein the inner 
thermoplastic surfaces of said body and the strip 
are intimately fused together. 

5. In a bag of the character set forth including 
a tubular body comprising front and rear faces 
and reentrant bellows-folded side walls composed 
of flexible laminated sheet material having an 
inner surface of thermoplastic material and ar 
ranged with its opposite edges in abutting rela 
tion longitudinally of One face of said body, a 
longitudinal seam comprising the abutting edges 
of said sheet, and a longitudinally extending strip 
of thermoplastic material interiorly lapping the 
adjacent edge portions of the inner thermoplastic 
surface of the sheet and intimately fused thereto. 

6. A bag of the character set forth including a 
tubular body comprising front and rear faces and 
reentrant bellows-folded side walls composed of 
flexible sheet material having an inner surface of 
thermoplastic material and arranged with its op 
posite edges in abutting relation longitudinally 
of One face of said body, a longitudinal Seam 
comprising the abutting edges of said sheet, and 

3 
a longitudinally extending strip of thermoplastic 
material interiorly lapping the adjacent edge 
portions of the inner thermoplastic surface of the 
sheet and intimately fused thereto, and a seal 
for one end of the body comprising a ZOne ex 
tending transversely across the entire body 
wherein the inner thermoplastic surfaces of said 
body and the strip are intimately fused together. 

7. In a bag of the character set forth including 
a tubular body comprising front and rear faces 
and reentrant bellows-folded side walls composed 
of flexible sheet material having an inner Surface 
Of thermoplastic material and arranged with its 
opposite edges in abutting relation longitudinally 
of one face of Said body, a longitudinal Sean 
comprising the abutting edges of said sheet, and 
a longitudinally extending strip of thermoplastic 
material interiorly lapping the adjacent edge por 
tions of the inner thermoplastic surface of the 
sheet and intimately fused thereto, said strip 
of thermoplastic material having a width, at 
least as great as the minimum distance between 
the inner edges of said reentrant bellows folds. 

8. A bag of the character set forth including 
a tubular body comprising front and rear faces 
and reentrant bellows-folded side walls com 
posed of flexible sheet material having an inner 
Surface of thermoplastic material and arranged 
with its opposite edges in abutting relation longi 
tudinally of one face of said body, a longitudinal 
Seam comprising the abutting edges of said sheet, 
and a longitudinally extending strip of thermo 
plastic material interiorly lapping the edge por 
tions of the inner thermoplastic surface of the 
sheet and intimately fused thereto, said strip 
of thermoplastic material hawing a width at least 
as great as the minimum distance between the 
inner edges of said reentrant bellows folds, and 
a seal for One end of the body comprising a zone 
extending transversely across the entire body 
wherein the inner thermoplastic surfaces of said 
body and the strip are intimately fused together. 
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