
Oct. 2, 1951 H. F. WATERS 2,569,964 
DUPLEX BAG AND PROCESS OF MAKING SAME 

Original Filed May 14, 1940 

NON- FUS/ELE 
GOA TING‘ 

IN V EN TOR. 



Patented Oct. 2, 1951 2,569,964 

UNITED STATES PATENT OFFICE 
2,569,964 

DUPLEX BAG AND PROCESS OF MAKING 
SAME 

Harry F. Waters,,New York, N. Y. 

Application July 10, 1944, Serial No. 544,185, 
which is a division of application Serial No. 
335,045, May 14, 1940. Divided and this ap 
plication December 4, 1947, Serial No. 789,747 

(01. 229-57) 4 Claims. 
1 

The present invention relates to improvements 
in the bag making art and, more particularly, to 
an improved form of bag of the duplex type hav 
ing automatically opening bottoms, and to a 
method of producing the same. 
This application is a division of my application 
erial No. 544,185, ?led July 10, 1944, now Patent 

No. 2,444,762 of July 6, 1948, which is a division 
of application ‘Serial No. 335,045, ?led May 14, 
1940, now Patent No. 2,353,605, of July 11, 1944. 
As those skilled in the art of paper bag making 

know, bags used for packaged products, particu 
larly food products, were to a substantial extent, 
of the types known as automatic opening satchel 
or diamond-fold bottom bags. The manipulation 
of kraft or other paper bag material into these 
types of bags make it extremely dif?cult, if not 
impossible, to produce a bottom which is sift 
proof. In the past ‘various attempts were made 
to make the bottom of these types of bags sift 
proof, either by using a supplemental patch mem 
ber or by providing additional folds in the bottom 
to obtain the same result. These attempts were 
not satisfactory due to the fact that they were 
expensive and in the latter instance resulted in ” 
the utilization of more material than can eco 
nomically be allowed for such purposes. More 
over, the methods involved in these procedures 
were rather complicated and could not be carried 
out by means of conventional machinery. Al 
though from time to time various other sugges 
tions and proposals were made to solve the out 
standing problem, none, as far as I am aware, of 
these prior suggestions and proposals was com 
pletely satisfactory and successful on a practical 
and commercial scale. ‘ 

It is an object of the present invention to elimi 
nate the foregoing difficulties and disadvantages 
experienced in the manufacture and use of bags 
of the automatically opening bottom type. 

It is another object of the present invention to 
provide a bag having a bottom of the automati 
cally opening type in which complementary lines 
of adhesive are provided along pre-determined 
lines of the material of the bag which is subse 
quently going to form the bottom in such a man 
ner that these lines of adhesive are brought into 
cooperating relation and form a continuous dam 
or wall interposed between the folds of the bottom 
and the exterior of the bag. 

It is a further object of the present invention 
to provide a sift-proof and substantially fluid 
tight bag ‘having lines of a suitable adhesive pro 
vided in predetermined regions thereo?said ad 
hesive being adapted to be fused after the forma 
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2 
tion of the bottom structure to convert the bag‘ 
into a sift-proof and in some cases substantially 
?uid-tight structure. ‘ 

The invention also contemplates the provision 
of predetermined regions on the fusible surface 
of a bag having a non-fusible layer or coating 
thereon which in the formed-up condition of the 
bag prevents such regions from fusing and ad 
hering to each other upon the application of heat 
and pressure thereto. 

It is also within the contemplation of the 
present invention to provide a novel and improved 
method for the quantity production of sift-proof 
bags of the automatic opening bottom type which 
is simple in character and which may be carried 
out with great facility on a practical and indus 
trial scale by means of existing machinery with~ 
out requiring any complicated and expensive 
changes. 
Other and further objects and advantages of 

the invention will become apparent from the fol 
lowing description taken in conjunction with the 
accompanying drawings in which: 

Fig. 1 illustrates a plan view of a pair of webs 
employed in the manufacture of a bag of the 
duplex type; 

Fig. 2 depicts a fragmentary perspective view 
of the end portions of the superposed strips of 
sheet material employed in making the duplex 
bag of the invention; 

Fig. 3 shows the bottom structure of the duplex 
bag in one of the preliminary stages of its manu 
facture; 

Fig. 4 is a similar view .of the bottom structure 
of the bag as shown in Fig. 3 prior to its comple 
tion; and "' 

Fig. 5 is a perspective view of a ?nished bag 
embodying the invention with its bottom portion 
turned up. 
Broadly stated, according to the principles of 

the invention I‘ obtain the desired sift-proof 
quality of the bottom by providing a‘suitable ad 
hesive, preferably of the reactivable or fusible 
type, along predetermined lines on the material 
of the bag which is to form the bottom. This 
adhesive is provided in such regions and in such 
a manner that as soon as the web or strip is 
converted into a tube with a preformed bottom, 
these regions of adhesive will be brought into 
a contacting or cooperating relationship and a 
continuous dam or wall will be interposed be— 
tween the folds of the bottom and the exterior 
of the ‘bag. This desirable result may be accom 
plished in various ways. ‘Thus, when for sim 
plicity of manufacture it is preferred to provide 
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all of the adhesive regions on one side of the 
Web, the web may be provided with longitudinal 
strips of adhesive adjacent to the side edges 
thereof. These longitudinal lines of adhesive 
are supplemented by a continuous line or strip 
of adhesive'extending across the web in such a - 
manner that upon the formation of the bottom 
structure these lines of adhesive will be brought 
into complementary or cooperative relation and 
into a single plane. After the bottom has been 
formed, these cooperating lines of adhesive may 
be fused by the application of a heated pressure 
surface against the exterior of the bottom struc 
ture whereby a continuous dam of fused adhe 
sive will be interposed between the interior and 
the exterior of the bag. As a modi?cation of this 

' concept, a web of non-fusible sheet material may 
be provided with reactivable adhesive in predeter 
mined regions on both sides thereof, said regions 
being automatically brouught into registering 
and cooperating position during the formation 
of the bottom structure. 

It is also possible to apply the principles of 
the invention to bags of the so-called duplex 
type, in which generally a non-fusible external 
sheet or web and a fusible internal liner web 
are arranged in superposed position. In these 
types of bags the complete inner surface of the 
big is fusible and in order to obtain the desired 
selective adhesion, it is necessary to render pre 
determined regions thereof non-fusible. This 
may be accomplished in various ways such as by 
applying a layer, or coating, of non-fusible ma 
terial to such regions. This non-fusible layer 
may be connstituted by a patch of paper, or of a 
coating material which is either non-fusible or, 
in case‘ it is fusible, has a higher melting point 
than of the fusible liner material. In such a 
case, whenthe bottom structure is formed, and 
a heated pressure surface is applied thereto, only ~' 
those regions will be fused together where a dam 
or fusion seam is desired while the other regions 
of V the inner surface ofthe bag remain unaf 
fected. It will be noted that in all of these vari 
ous forms of my invention the essential concept 
is, to provide an automatically opening bottom 
in a bag which is originally not sift-proof and to 
?nally convert this imperfect bottom structure 
into a completely sealed and sift-proof bottom 
structure by the application of heat and pressure 
to predetermined regions of the ?nished bot-_ 
tom surface. 
In my parent application, above identi?ed, the 

two embodiments of the invention are concerned 
with bags constituted of a non-fusible material 
such as paper and provide bags which although 
positively sift-proof are not completely ?uid 
tight. According to the present invention it is 
possible to incorporate the principles of the in 
vention into bags which are of a positively ?uid 
tight character and which may be employed for 
packaging liquids or other materials in a her 
metically sealed condition. This is accomplished 
by providing a ?uid-tight inner surface for the 
bag, either by coating the material thereof with 
?exible, ?uid-tight and fusible material, or by 
securing an internal fusible lining of ?uid-tight 
character to an external non-fusible sheet. Figs. 
1 to 5 illustrate a practical embodiment of the 
invention in a duplex bag having an' external '“ 
non-fusible layer and an internal liner of a fluid 
tight and fusible character, such as, for example, 
a rubber hydrochloride product known under the 
trade name of Plio?lm. Referring now to Figs. 
1 and 2, a web structure of duplex vcharacter is T' 
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shown comprising an external web 62 constituted 
of non-fusible sheet material and an internal 
web 63 connected thereto in an offset relation 
and constituted of a fusible and ?uid-tight ma 
terial. These two webs are folded along a plu 
‘rality of longitudinal lines 64, 65, 66, 61, 68 and 
69 and the lateral edges of both the external and 
of the internal web are selectively secured to 
gether to provide a tube having main panels 
‘H3 and ‘El and end panels ‘l2 and 13. Generally 
speaking, it is preferred to employ an ordinary 
adhesive for securing the edges of the external 
web together and to employ fusion by heat and 
pressure to secure the edges of the internal web 
together. Conventional cuts 14 and 15 are made 
in main panels 10 and ‘H either as a preliminary 
step in making the bag or after the tube is 
formed and provide tabs 16 and ‘H. The rela 
tive arrangement of webs t2 and 63 best ob 
served in Fig. 2 which also clearly shows that 
webv62 is provided with a cut-out marginal por 
tion 18, extending transversely along part ‘of 
main panel 1B, end panel 12, and a portion of 
main panel ‘H. Inner fusible liner 63 is also 
provided with non-fusible regions 19 and 80 in 
the central portions of main panels ‘H3 and ‘H 
subsequently formed therefrom. The object of 
non-fusible regions 19, 80 and of cut-out portion 
18 will be further explained as the description 
proceeds. ‘ . 

omitting the various intermediate stages of the 
procedure followed in converting webs 62 and 63 
into a tube and in forming a ?attened rectangular 
bottom structure, which is closely similar to the 
one followed in the previous embodiments of the 
invention, as described in my parent application, 
the structure illustrated in Fig. 4 is obtained. 
‘This ?gure shows the‘ bottom already formed and 
closed but tabs 16 and 1'! extending in opposite 
directions. The cooperation of the various layers 
in this position will be best seen in’Fig. 3, show 
ing the terminal portions of thebottom struc 
ture bent up to make the arrangement of the in 
ner liner readily discernible. It will be noted in 
Fig. 3 that in this condition of the bottom struc— 
ture the terminal edges of~the inner liner will be 
brought into an overlapping position and provide 
a closure for the interior of the bag. On the other 
hand, the terminal and} overlapping portions of 
the inner liner are not completely covered but are 
exposed to the exterior due to the presence of cut 
out portion 18.’ When the bottom structure so 
formed is now folded together along fold lines 
8| and 82, tabs 16 and 11 are folded one above 
the other and are adhesively secured and complete 
the bottom structure of the bag. However, it is 
obvious that the folds of the bottom structure 
would be far from being sift-proof or ?uid-tight 
and the value of the bag would be hardly superior 
to that of a conventional bag. A simple heat-seal 
ing operation will convert this structure into one 
‘of a complete sift-proof and ?uid-tight character. 
Thisroperation consists in the application of a 
heated pressure ‘surface against a narrow strip 
of the bottom'structure indicated by reference 
character 83 in Fig. 4. This heated pressure sur 
face will fuse the coperating portions of the inner 
liner into a ?uid-tight structure having seams 
?uid-tightly bonding the overlapping edges of 
the liner and also fusing the resulting tabs 84, 
85 of the liner to said seam due to the presence of 
cut-out portion 18 which permits direct contact of 
the intermediate portion of seam 86 with its ter 
minal portions. In this ?nal operation it will be 
noted that the provision of non-fusible regions 19 
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and 80 in main panels ‘H and ‘ill prevents fusion 
‘of the inner surface‘of the liner tube together 
under the effect of the heat when the bottom 
structure is sealed. Without the provision of these 
fnon~fusible regions when applying the ‘heated 
‘pressure surface against the regions to be heat 
sealed the inner wallsof the liner would be fused 
together in the same region and would render the 
bag practically useless. Non-fusible regions 15 
and 80 on the ‘fusible liner may be provided ‘in 
various ways, such as, for example, by adhesively 
securing a patch member of paper, and the ‘like, 
thereto or by coating or printing such regions 
with a suitable material which is either non-fuc 
ible, or, if fusible, has a melting point which is 
higher than that of the liner. Examples of such 
materials are nitrocellulose and cellulose acetate, 
although, of course, a great variety of equivalent 
materials are known to those skilled in the art. 
The finished bottom structure of ‘the bag is 

seen in Fig. 5, showing a perspective view of the 
?nished bag with its bottom turned up. It will 
be observed that the bottom structure has a 
conventional appearance but, of course, provides 
characteristics of sift-proofness and fluid-tight 
nes's which were impossible ‘to obtain prior ‘to the 
present invention. ‘ 

The materials employed in the bags embodying 
the invention may be of various character accord 
ing to the packaging problem contemplated. The 
non-fusible web is generally constituted of paper 
although other materials of a non-fusible char 
acter, such as metal foils, may be ‘employed with 
equal or similar results. The fusible adhesive 
may be constituted of a suitable rubbery material, 
such as rubber hydrochloride compound sold un 
der the name “Plio?lm,” and various synthetic 
resins of which a vinyl resin sold under the name 
of “Vinylite” is an example. These fusible ad 
hesives are preferably applied to the surface of 
the non-fusible web by means of a printing, coat 
ing or spreading process in the form of a solution 
in a volatile solvent. The preferred material for 
the fusible liner of the duplex bag embodying 
the invention is Plio?lm. 

It will be noted that the present invention pro 
vides various novel types of bags of the auto 
matically opening bottom type having a complete 
1y sift-proof and in many cases even ?uid-tight 
character. Of course, these important new re~ 
suits and advantages could not be obtained by 
means of conventional bags of the automatically 
opening bottom type all of which are subject to 
leakage to a lesser or greater extent. 
Other important advantages of the present in 

vention reside in the circumstance that as far as 
actual mechanical manipulations of the sheet 
like material are concerned, these are similar 
to the manipulations followed in making con 
ventional bags of the automatically opening bot 
tom type so that existing machinery may be used 
with slight changes. The critically important dif 
ference resides in the provision of my adhesive 
lines or non-fusible regions of special arrange 
ment which are subsequently brought into com 
plementary and cooperating position and which 
may be subsequently fused together into a sift 
proof or fluid~tight structure by the simple ex“ 
pedient of applying a hot pressure surface thereto. 
Therefore, my novel bags “may be readily manu- e 
factured on a quantity production scale with ex 
isting machinery which only has to be supple~ 

, mented with a heat sealing device of appropriate 
character. 
Although the present invention has been de~ ’ 
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scribed in connection with a few preferred em. 
bodiments thereof, variations and modi?cations 
may be resorted to by those skilled in the art with 
out departing from the‘principles of the present 
invention. Thus, although I have shown'princi 
pally bags having reentrant end walls, which are 
generally referred to in the art as ABC ‘bags, 
obviously, the same inventive concept may be em 
ployed for bags of the type in which ‘the end walls 
are folded outwardly along their medial lines 
and which are referred to in the trade as satchel 
type or diamond fold type bags. I' consider all 
of these, variations and modi?cations as within 
the true spirit and scope of ‘the present invention 
as described in the foregoing description and de 
?ned by the appended claims. 
What I claim is: 
l. A duplex bag of the‘ automatically opening 

bottom type which comprises in combination an 
outer tube of non-fusible sheet material, an inner 
tube of fusible sheet material within said non 
fusible tube and forming a liner therefor, ‘said 

- tubes being folded longitudinally along a plurality 
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of lines to form‘a pair of end panels and ‘a pair of 
main panels connected to said‘end panels, a pre 
formed rectangular bottom structure ?attened in 
the plane of said main panels including the ‘lower 
marginal edges of said outer and inner end panels 
folded towards each other at least the edges of 
said inner fusible end panels being in an overlap 
ping position and ‘the resulting tabs being folded 
above each other, a deposit of a non-fusible ma 
terial on the inner surface of said inner tube in 
the region of contact of the overlapping edges of 
said end panels and of the inner surface of said 
fusible tube, and a heat-fused seam substan 
tially hermetically sealing said overlapping fus~ 
ible end'panels and said bottom structure where 
by said non-fusible deposit will prevent fusion of 
said seam to the inner surface of said inner 
tube. 

2. A duplex bag of the automatically opening 
bottom type which comprises in combination an 
outer tube of non-fusible sheet material, an inner 
tube of fusible sheet material within said non 
fusible tube and forming a liner therefor, said 
tubes being folded longitudinally along a plurality 
of lines to form a pair of duplex reentrant end 
panels and a pair of duplex main panels, a pre 
formed rectangular bottom structure flattened in 
the plane of said main panels constituted of the 
lower edges of said outer and inner end panels 
folded towards each other and the resulting tabs 
being folded above each other, the lower edges 
of said inner tube being in an overlapping posi 
tion in which they may be fused together to form 
a substantially hermetically closing seam for the 
bottom of said bag, a deposit of a non-fusible 
material on the inner surface of said inner tube 
in the region of its contact with said bottom 
seam to prevent fusion of said seam with the in 
ner surface of said inner tube, and a cut-out por 
tion in the lower marginal portions of said non 
fusible end panels to permit direct contact and 
fusion of the tabs of said inner tube with said 
seam. 

3. The process of making a duplex bag of the 
automatically opening bottom type which com- 
prises providing a web of non-fusible sheet ma 
terial and a web of fusible sheet material in a 
laterally staggered arrangement, folding said 
webs along a plurality of longitudinal lines and 
selectively securing the lateral edges thereof to 
gether to form a non-fusible outer tube and a 
fusible inner tube both having a pair of main 
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panels and a pair of side panels, applying a line 
of non-fusible coating to the inner surface of 
the main panels of the inner tube in predeter 
mined regions thereof, folding the terminal re 
gions of said main and end panels together to 
form a rectangular bottom structure in which 
the bottom ends of the inner tube are brought 
together into an overlapping position, and apply 
ing a heated pressure surface against the ex 
terior of said bottom structure whereby said over 
lapping bottom edges of said inner tube are fused 
together and form a fluid-tight seam and heat 
fusion of the inner walls of said inner tube in the 
regions underlying said seams is prevented by 
said non-fusible coating. 

4. The process of making a duplex bag of the 
automatically opening bottom type which com 
prises providing a web of non-fusible sheet ma 
terial and a web of fusible sheet material in a 
laterally staggered arrangement, folding said 
webs along a plurality of longitudinal lines and 
selectively securing the lateral edges thereof to 
gether by adhesion and heat-fusion respectively 
to form a non-fusible outer tube and a fusible 
inner tube both having a pair of main panels and 
a pair of end panels, applying a line of a non 
fusible coating to the inner surface of each of 
the main panels of the inner tube in predeter 
mined regions thereof, making a pair of incisions 
in each of the main panels of said non-fusible web 
to provide a pair of tabs, cutting out a transverse 
strip in said non-fusible web between said tabs, 
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folding the terminal regions of said main and 
end panels together to form a rectangular bottom 
structure in which the bottom ends of the inner 
tube are brought together into an overlapping 
position in the region of the cut-out portion of 
said non-fusible web and the resulting tabs of 
the inner tube are in direct contact with said 
overlapping portions thereof, and applying heat 
and pressure against a strip of the exterior of 
said bottom structure in the region of said over 
lapping portions whereby said overlapping bot 
tom edges of said inner tube are fused together 
and form a ?uid-tight seam and heat fusion of 
the inner walls of said tube in the regions un 
derlying said seam is prevented by said non 
fusible coating. 7 

HARRY F. WATERS. 
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