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7 Claims,{C}?229?55) 
Thisinvention relates to seams formed in containers, 

and methods offormingthem,The invention is particu 
1aryusefulin(butnotlimitedto)gued seamsformedin 
bags having plastic coated paper iners,and methods of 
making Such SeamS. 

In the manufacture ofpaper bags and other containers 
havingglued seams,it has been dificult to form Seams 
capable of holding together when subjected to heavy 
duty usage inarctic and tropical climates as wel astem 
perature climates. Particular dificulty has been experi 
encedinthe case ofseams formed in laminated or plastic 
coatedpaper,suchaspolyethylene coated Kraftpaper. 
An objectof this inventionisto provide new and im 

proved containerseams capable of holdingtogether oyer 
a wide range of temperatures,and methods of forming 
Such SeamS. ? ? ? 

Another object of the invention is to provide new and 
improvedgluedseams in bags havingplastic coated paper 
1iners,and methods of making Such SeamS. 

Acompleteunderstandingofthe invention may be had 
from the folowing detailed description of a container 
seam forming a specific embodiment thereof,when 
studied in connection with the appended drawing,in 
which: 
Fig.1 is a perspective view of a multiwal paper bag 

having glued seams embodying the invention; 
Fig.2isanenlarged transverse section ofthe multiwall 

bagillustrated in Fig,1,and 
Fig.3 is a greatly enlarged section taken along line 

3?3 of Fig.1 showing the Seams in detai. 
The composite multiwall paper bagillustrated in the 

drawing is constructed from an inner liner 10 nested 
within anintermediate folded paper sheet 12,which i7 
turnisnestedwithinan outerfolded paper sheet 14. The 
sheets i2 and ?4 are made of ordinary kraft paper, 
whiletheinner liner?@is made of a plastic coated Paper, 
preferably a polyethylene coated kraft paper. 
The multiwal paper bagis provided with a bottom 

seam 16 which may be formed in any convenient man 
ner. For example,the bottom ends of the liner 10 and 
the sheets12and f4 may begued together by means of 
suitabie adhesives. As shown in Fig,1,a reinforcing 
strip i8 of paper may be folded around these ends and 
stitched to them by means of a length of strong thread 
2?. 
The outer paper sheet 14is foldedinto tubular form 

and provided with a longitudinal side seam by overlap 
pingits opposite edges 28,29 and gluing them together 
with a single glue line or adhesive stripe 22 interposed 
therebetween. Similarly,a single glue ine or adhesive 
stripe24is appliedinside the overlapped opposite edges 
31,32 of the intermediate sheet ?2. Since the sheets12 
and 14 are made of ordinary uncoated and unlaminated 
kraft paper,suficient bonding strength over the desired 
temperature range can be obtained by the use of suit 
able wel1 known adhesives. For example,adhesives 
compounded from dextrin and starch,or polyvinyl alco 
hoi borax have demonstrated their Suitabity. However, 
when these adhesives alone are applied to laminated or 
plastic coated kraf paper they fai to perform oyer the 
specifed temperature range,and particular dificulty 
with seam failures is encountered atarctic temperatures. 
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Dow Corning C-269 and C-271.° 

2 
fn accordance with the present invention the inner 

liner 10,which has been previously described as being 
composed of a plastic coated paper and preferably a 
polyethylene coated kraft paper,is provided with a longi 
tudinal side Seam havinggood adhesive strength over the 
temperature range?70° F,to ?140° F. This objective 
is achieved by employing two diferent adhesives applied 
in two paralellines or stripes 26 and 27inside the over 
1apped opposite edges of the liner i0. Both adhesivesare 
capable of bondingstrongly to plastic coated kraft paper 
under ordinary moderate conditions of temperature and 
USage,butone of these adhesivesis compounded specially 
to providegood adhesive strength under heavy duty usage 
over a wide temperature range including extreme arctic 
and tropical temperatures. 
The glue line 26 is designated the primary glue 1ine, 

andit contains the specialy compounded adhesive This 
adhesive is composed essentialy of an adhesive silicon 
resin mixed with a rubbery elastomer,It cures or sets 
Slowly to form an adhesive bond functional at extreme 
temperatureS. A highly efective composition was com 
pounded successfuliy from about 50% by weight of a 
preSSure Sensitive sicone adhesive containing40% solids 
in a xylene Solvent,and about 50% by weight of Buna 
S (G.R.S.) butadiene-styrene copolymer resin contain 
ing40% Solidsin a Suitable Solvent,suchastoluene,ben 
zene or Xyiene. Commercially avaiable silicone ad 
hesives Sold by Dow-Corning Corp. underthe designation 
C-269 and C—271 are suitable for the practice of the 
invention;they are characterized by the folowing physi 
cal properties(40% solution in xylene): - 

Viscosity at 25°C -----------------cp?? 1000—3000 
* Pont-------------------------- °F__ 60-75 
Sp* g*y ------------------------------ .94 

These adhesives are described in Dow Corning Corpo 
rations Silicone Notes,Reference No. 4-602,dated 
February 1953,entitled "Properties and Applications of 

However,it will be 
underStood that other curable organosilicon polymers 
(sicones)in organic Solyents,which are available on 
the commercial chemical market,may be likewise used, 
provided they have the property of curingto a cold-and 
heat-resistant adhesive fim;for a basic discussion of the 
chemistry and properties of polymeric curable organo 
sicon compounds See,e.g U.S. Patents Nos.2.386467 
and 2?438,478,Hyde;assignor to Corning Glass Works. 
Other elastomers could be substituted for the Buna 
S (G.R.S.)in this composition. For example,Hycar 
Smoked sheets,or neoprene couid be used Successfuly. 
However,Since the Buna S(G.R.S)is one of the least 
expensive and most readily available elastomers suit 
able for the purposes of the invention,itis preferred. 
It is usualy desirable to work such elastomers as Buna 
S (G.R.S.) sheet stock on a roll mil to efect depoly 
merization,thus greatly increasing the solution rate in 
hydrocarbons and lowering the soiution viscosity at a 
given Solids content. ?· 
The glue line 27is designated the secondary ine It 

comprises a commercial adhesive which sets rapidy and 
bonds readiy to polyethylene and other plastic coated. 
papers under ordinary temperature conditions. Good 
results haye been obtained from the Naugatuck Chemical 
Co.adhesive product"Naugatuck1789,°andthe National° 
Adhesives Co.product"Polylok." Ingeneral theseprod 
ucts arewater dispersions ofnatural orreclaimed rubber 
tackified with resins and plasticizers In the usual man 
ner,the adhesives forming the Secondary giue line may 
be applied to the paper bags by means of an ordinary 
paste wheel. - 



like. 

3 
.Theadhesive compostioncomprisingtheprimaryglue 
line is so viscous thatit may be necessary to employa 
paste pump to apply the composition to the paper bags. 
For this purpose,a commercialgearpump powered by 
a quarter horsepower motor through a variable speed 
torque converter delivers a uniform stream of adhesive 
fortheprimary bag seam. Itis desirablefor this com 
position to have a minimum viscosity of about 20000 
centipoises to minimize "strike in." 
Dueto the slow rateat whichtheadhesivein the pri 

maryglue line Sets orcures,the primaryglueline must be 
aged for at least fifeen days at room temperature before 
it Sets Suficiently to form an efective adhesive bond. 

2929544? 
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hesive silicone resin and a rubbery elastomer,said ad 
hesive having the characteristic of requiring several days 
at room temperature to set and form a strong adhesive 
bond efective overatemperaturerange offrom ?70° F. 
to ?140° F.,and the other glue line being composed of 
an adhesive compound which sets rapidly and forms a 
strong adhesive bond efective at ambient temperatures; whersbysaidpaperbagmaybe shippedin thetemperate 

10 

The principal purpose of the fast setting secondarygiue 
ine isto provide a temporary adhesive bond during the 
time required for the primarygiue line to set,thereby 
avoidinginterference with the manufacture and theship 
ment of the bags. - - - 

In the-manufacture of multiwall paper bags,theinner 
liner and the outer sheets are folded into tubular form 
with their oppositeedges overlapping Depending upon 
the size of the bag being manufactured,the opposite 
edges28,29and3?,32 of the papersheets overlap to an 
extentwhich mayvaryin widthfrom about% inch up to 
about 2 inches. The edges 30,33 of the innerliner 10 
may overlap somewhat more, and the two paralel.glue 
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?nes 25 and 27-applied thereto should preferably be 
spaced apartabout?4 inch. 

fn the formation ofthe glue lines,the amount of ad 
hesiveappied should be imited to the minimum quan 
tity required to obtain a strong bond. It was observed 
that the primaryand secondaryglue linesformed in ac 
cordance with this method formed continuous flms on 
the paper. In each case the glue line shouldbe applied to 
the fap Which is inside the overlapped portions of the 
edges of the sheets. Oneedge 36 of the liner10 may be 
interposed between the overiapped oppesite edges 31,32 
ofthe intermediatesheet 12,asis best shown in Fig 3. 
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The primaryglue line 26is located nearer to the outside? 
edge 30of the overlapped edges 30,33 of the liner 10, 
whilethe secondaryglue ine27is positioned nearer the 

40 

insideedge 33thereof The reason forthis arrangement 
isto facilitate the evaporation ofthe solventfrom the 
adhesive in the primary glue line,therebyshortening the 
settingtime required, ? 

Bags having Seams embodying the invention were 
tested by subjecting them to a standard drop test at the 
extreme limits of the temperature range ?70° F. to 

45 

?140° F. They were filed with approximately 85? 
pounds of navy beans; Some bags were Stored for a 
number of hours at elevated temperatures,and others 
at very Iow temperatures before being dropped None 

50 

zone upon the quick setting of said Second-named ad 
hesive,and whereby said first-named adhesive is per 
mitted to set slowly and form a permanentglueline. 

2. A plural-plypaper bagaccordingto claim 1,where 
in said rubbery elastomeris a butadiene styrene resin. 
3.Aplural-plypaperbagaccordingto claim 2,where 

in said frst-named adhesive iscompounded from about 
equal portions by weight ofsaid adhesive silicone resin 
and ofsaid butadiene styrene resin. 

4. Aplural-plypaperbagaccordingto claim 1,where 
in the outside edge of the overlap of saidinner liner is 
adhesively secured to said surrounding paper ply and 
whereinsaidsecond-named adhesive is applied proximate 
the other edge of said overlapand Said first-named ad 
hesive isappliedintermediate said edges of Said overlap, 
whereby the setting of said first-namedadhesive is fa 
cilitated. ? - 

5.Aplural-plypaperbagaccording to claim1,where 
in said frst-named adhesive has a viscosity ofat least 
about 20000 centipoises prior to Setting 
6,Aplural-plypaper bagforshipment to anarctic or 

tropical climate,Said paper bag having a tubularinner 
inermade froma sheet of plastics-coatedpaper,agdat 
least one tubularpaperplysurroundingsaidinner iner; 
said inner liner being formed by overlappingtheedges 
ofsaid Iiner,the outside edge of the overiap ofsaidinner 
iner beingadhesively Secured to Said Surrounding paper 
ply,and the overlapped edges of Said inerbeing secured 
together bytwo paralel glue lines interposed therebe 
tween and paralelthereto one of Said glue lines being 
composed ofan adhesivecompounded fromabout equal 
partsbyweight ofanadhesivesicone resin anda bua 
dienestyrene resin,said adhesive having the characteris 
tic of requiringseveral-days at room.temperature to Set 
and form a strong adhesive bond efective overa tem 
peraturerange offrom?70° F.to ?140° F.,and the 
otherglueline beingcomposed ofanadhesive compound 
which sets rapidly and forms a strong adhesive bond 
efective at ambient temperatures; Said second-named 
adhesive beingappied proxmate the freeedge gfsaid 
overlap,and said first-namedadhesive being appiedin 
termediate theglueline formed by said Second-named? 
adhesive and the outside edge of the overlap which is 

of the bags tested faied at their seams,and the only ? 
failures observed occurredin the paper fibers. 
-AIthough the invention has been ilustrated and de 
scribedin connection with tubular multi-plypaper bags, 
itshould beunderstood that the invention mayalso be 
embodied inparalel seam structures for other types of 
containers,such as single-ply bags(of coated or un 
coated material),envelopes,pasteboard boxes,and the 

Furthermore,the shape.size and purpose ofsuch 
containers are unrelated to the invention. Numerous 
changes and modifications may be made to suit Special 
requirementswithout departing from the spirit and the 
-scape of the invention. ° - - 
What I claim is: -?? 
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1. Aplural-plypaper bagfor shipmentto an arctic or 
tropicaleimaésaiápaper bag having a tubular inner 
iner made from asheet of plastics-coated paper,and at 
leastone tubular paperply surrounding saidinner iner; 
said.inner liner being formed by overlapping theedges 

70 

of said iner,the overlapped edges of Said iner being 
secured together by two paralei.glue lines interposed 
therebetween and paralel thereto,one of Said glue lines 
beingcomposed ofan adhesivecompounded from anad 75 

adhesively secured to said surrounding paper ply So as 
to facitate the setting of said first-named adhesive; 
wherebysaidpaperbagmay be shippedinthetemperate 
zone upon the quicksetting of Said second-named adhe 
sive,and wherebysaidfrst-named adhesiveis permitted 
to setslowyandforma permanent.glueline, ? 

7. Aplural-plypaperbag,accordingto claim 6,where 
in said first-named adhesive has a wiscosity of at least about20000centipoises prior to setting 
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