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1 . 

My invention‘relates'to ‘the formation of air and 
liquid tight closures in bag tubes‘,‘bags',"liners and 
the like. More and more products ‘hitherto ‘pack 
aged in tin or ‘glass'or other "rigid structures in‘ 
which hermetic closures‘ could be‘ obtained are 
now‘being-packaged‘ in‘seale'd bags, and present 
restrictions onjtin and other‘ metals have acceler 
atedthe need for eii'icient hermetic end closures 
for flexible bagsan‘d liners.‘ ‘In‘many packaging 
procedures the bags ‘are' placed or formed in outer 
cartons,"‘ and ‘one‘asp‘ect of the‘ problem is the 
formation Qfendblosuresin"bags or‘liners which 
are already‘positioned withina carton body. “ The 
bags, bagtubes'Qrliners themselves may be formed 
from- a-‘ variet'yjof 'sheetlike‘ ‘materials including 
those hereinafter“ set ‘forth: The formation “of 
lengthwise or "side "seams in these‘ ?exible‘ tubular 
structures “is “not a ‘serious problem ‘and may be 
handled in a variety‘ of known ways, ‘although the 
principles‘ of ‘the present invention‘ may likewise 
be‘ applied/to this'problem." In ‘the formation'of 
liquid‘ ‘and j-gas tight ‘containers ‘the‘ ‘most ‘ ‘serious 
problem is’- that of obtaining ad‘ependably liquid 
tight and hermetically sealedend or ends after a 
flexible; open“end tubular structure" has‘ been 
formed." 7 h a‘ ‘ y, ' ' V 

The *most effectivev “and :widely" used approach 
to'this' ‘problem- at'~‘the present‘ time “is ‘that ‘of 
heat sealing‘. This; of course,~involves'making'the 
linerli'of- heat‘ scalable‘ 5-substance ‘or’ of; material , 
coated with a thermoplastic." A flexible 1tubular 
structure is provided," theilinn'e'r surface of’ which 
at Tleastisof a thermoplasticbr' heat- scalable ma" 
terial, and the end closures are formedby‘bring 
ing‘ the opposite mouth walls together under-heat 
and pressure to form the end ‘closure. ' These are, 
however, a number of dif?culties connected’with 
such a procedure, which in the light of “the pres 
ent invention, it is important :to note: i ‘ _ 

$1. Where suitable heat sealing ‘substances in 
?lm 'form'are available or wherethe heat sealing 
layer‘ existsias‘ a'cdati'rigion‘ ‘another ‘substance 

heat‘sealable‘substance‘has to be very thinjand 
usually is‘injthe neighborhood of _1/ 1000 of 'an inch 
in'"thickne“s's.‘ ‘In'att‘e‘m'p‘ting ‘by the use of heat 
and pressure to make an end‘ closure in such a 
package; the‘?ow of the‘?lm' itself or of aheat seal 
ablei ‘co'ating under ‘the? localized ‘heat and pres 
sure of the operation tends to thin out an already 
thin ?ln'ifatrthe" vital point of sealing, and ‘is'fre 
quentlyprodu'ctive" of! pin “holes; Some materials, 
such." “as”- "moistur'eproo? Cellophane, present this 

y-mfan-ieven greater degree: The-normally 
used» moisture?fob? Cellophane consists ‘of- a Joel' 
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lulo'sebase‘ approximately 1/1000 of an inch'thick 
coated with a moistureproof heat sealing lacquer 
?lm on'e'a'ch 'sid‘e,'the‘ total thickness of the ?lm 
being approximately‘ $10,000" of an inch. ‘So light 
a surface coating‘is incapable of providing su?i; 
cient' sealing ‘medium to‘ ‘ assure a dependable 
transverse ‘err ' closure particularly in view“of ‘the 
di?iculty next to be: discussed. ‘ ‘ 

24;“‘An'other‘ principal di?iculty‘ is a mechanical 
oné?rising'from‘the structure of the tubed liner 
in’view ‘of the ‘thinness 'of the coating which has 
justbeen discussed. _A‘tubed liner is character‘ 
ized by a longitudinal ‘seam, usually‘a ‘lapped seam. 
Great di?icultyj is“ encountered in‘ producing‘a 
tight ‘end closure at 'thep‘oint 'where‘ this length 
wise seamf crosses'the transverse end closure,be' 
cause the relatively thin heat sealing ?lms {do not 
provide sufficient surplus sealing medium: to‘ bridge 
the-gap- created ‘by the extra‘ thickness or thick‘ 
nesses in‘the lengthwise seam. There'is'thus a‘ 
critical pointofleakagein such structures which 
mayprevent the production‘ of a hermatic ‘clo 
sure. i - . 

_This'“p'roblem is still‘ more, aggravated‘when 
coated Cellophane‘is ‘laminated to, say, parch-l 
ment; In that case, the ‘underside of ‘the over 
lapped‘ seam is ‘:about§.002'5 inch‘ or more ‘thick, 
i. am'ore-‘than 5 times as thick as the total amount 
of coating ‘on both opposite‘surfaces'of'the Cello 
phane. It has not ‘hitherto been possible'to‘heat-‘ 
séalf‘such-a'liner tightly. “ ‘ ‘ p q 

3.- Under‘ present conditions "due to shortages 
of rubber and other__materials,“manyheat“ seal 
ing‘sheetings‘ heretoforej‘e‘mployed are no ‘longer 

a'vailableif __ , ‘ _ _ a, 4;" In'1 the packaging‘ of' commodities in‘ sealed 

liners by present methods thejchoice‘of "liner‘mae 
‘ terials is’unduly‘ limited! In most instancesthe 
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type» of material employed for the liner or bag 
itself is determined-principally lay-"the necessity 
‘of providing-“for heat sealing the ends of the vbag. 
Theirequir‘erlnent for heat scalability therefore 
frequently" precludes the ‘use of materia1sjwhich 
would; provide a 1better protection‘ to the contents, 
or which would-be less *cirpeiisivav and sometimes 
leads tense use ‘of materialsfde?nitely undesir 
ablefor thejparticularpurpose;_ " m M 

‘5. A medium ‘which lisf‘ldesirable ‘for'?‘sealing 
purposes is‘ in'm'any cases not ‘suitable "for coat 
ing5 or "for “ ?lm formation. By ; way of ‘example, 
atype‘of coating medium'havihg the quality'of 
heat’ scalability; being; su?iciently'?exi'ble ‘and 
havingsuf?cient anchorage‘tobe'used on a base 
‘such"'-as"~icellulose‘ acetate, may lack the single 
"vital characteristic *of'su?icient grease resistance. 



‘ stances. 

‘defectgbut could not'be heat-sealed; 
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3 . 
Thus in spite of the inherent grease resistance 
of the acetate base itself, such a coated sheet may 
not be suitable for fabricating into containers 
designed to hold grease or liquid oil, or products 
containing large quantities of oleaginous sub 

By way of another example; certain 
admixtures, of. ‘microcrystalline ‘ or , amorphous 
waxes with synthetic resins may possess ‘every 
desirable quality needed for the body of a con 
tainer which is designed to hold grease or shorts-:1 10 ~ 
ening, but at the same time such’ mixtures may 
not be suitable for use as a coating onja fabric } 

Ci 

4 
coated With some particular sealing substance 
which may not add to and may sometimes de-‘ 
tract from their general utility. Among such 
materials might be mentioned vegetable parch 
ments, ethyl cellulose and cellulose acetate sheet 
ings. These last mentioned sheetings have ex 
cellent. resistance to the penetration of fats and 
oils, and'are ?exible; sanitary and resistant to 
dimensional changes due to atmospheric varia 
tions. And yet there is at present no commercial 
use of. these sheetings for such vital purposes 

‘flask ‘theipackaging of oils or greases, or other ?uids 
designed for the manufacture of bag tubesfbei 
cause the material itself is-inherently tacky,- or. 
because it has qualities which prevent it from’ 
being handled readily in automatic machinery. 
Again the heat-sealable coating on Cellophane is 
to provide moisture protection as Well as'to make-- ' 
it possible to heat-seal; but while it doespro 
vide moisture protection to a degree, it is soluble 
in .oil, so that, ina container for’ oil, the. oil 
eventually dissolves vtheicoatirig;material, and 
hence will‘ dissolve ‘the heatlseal .joint. Un 
lc‘oated Cellophane ‘would not be subject to this 

. Parchment or. glalssiine bylitselflis on iepeii‘ant'. 
‘The long seam can be‘mad‘e ‘leaktight ‘in form'-' 
ing the tube by'usingthe right'kind‘lof adhesive 
to bring this aboutlff For instance, ifuvjth ‘arch: 
‘ment is to be used'for‘oil, it, Will‘be neces‘. vr’y‘to 
use an oil-repellantadhes‘ive; but‘jto make‘ the 
end joints leaktightuus'ing' any of thesev base 
materials there is no process‘. knownlunles's the 
sheeting is provided with ‘a heatrsealable oilrey 
sistant coating‘ throughout the entire innersur 
face.‘ ‘ In the ‘case ofjparchment; such coating on 
the‘inner surface'would'serve butone purpose 
and that vis to provide means, forlheat-sealing 
the top‘ and bottom joints to bring about‘xa-leak 
tight condition. 

laminated structure _ is 3ii0rnied "of. two sheets.’ of 
glassine' laminated with moisture—resistarit.}ad7 
‘hesive, but has no coating on either side. This 
vmaterial could not hitherto be made into a leak 

Y tight oil container without having a heat-seal? 
‘able or. oil-resistant‘ coating,’ (lo-extensive with 
‘the sheet material of'which‘ the container is 
‘made. By my' process this material ‘is made 
vavailable in uncoated-con'dition. 
The principal object ‘of’ my. rthe 

provision of means and-a method wherebygthese 
‘di?iculties and defects " are overcome. 

‘. One of the objects ofrrly inventionzisijthatglof 
rendering the sealing material independentilrof 
the base material. whereby I- may ‘employ that ' 
‘type of basev ‘material best suited ifiorfthe ;par-' 
ticular service contemplated jandhthat type ;of 
sealing material best suited to form a tight 50lo 
sure. This is a mode-of attacking the problem 
far. Wider in' its implications than‘ ‘anything 
hitherto possible. It- not onlyypermitssthe..use 
of a Wide variety. of combinations ofi-sheetings 
and sealing mediums, but "it obviates-the; almost 
impossible problem. of trying to [produce a" ' a coatedsheet which has‘optimum Idualv ms for 

protecting the packaged materialand at thesame 
time optimum sealing" characteristics. ‘ V ' 

,Another object of my invention is the pro 
vision of a means and modeof operation per 
mitting the use of’ the most desirable packaging 
materials for any‘given service. Many of these 
materials are notvheat scalable ‘at all! andthe 
result has been that the art has notbeenable 
fto' use them’. if at all, ‘qtherwise than-{in a term 
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.of: the'packaged materials; 1 

and semi-?uids, for the sole reason that an effec 
tive procedure for the formation of hermetic end 
closures’ in tubular structures made of these 
sheetings is‘ lacking. 

' It is [an object of my invention to permit the 
v“formation ‘of hermetically sealed packages from 

.- any type of ?lm or fabric having desirable quali 
ties for the particular packaging use irrespective 
of the possession by the fabric itself of ‘heat 
sealing ‘qualities. , ’ - . T " ’ 

It isanobject ‘of my invention to provide‘ for 
the formation of-hermetically sealed baga: liners 
:or similar T'structures, in which the .bodywfabri'c 
can be chosen solely from. thel‘ standpoint'o'fl its 
protective effect on the contents of the package, 
and without regard to any‘othe'r qualities, and 
a sealing medium"may'be‘employed vwhich can 
be chosen as the. best onefor"'itsiunction.irre 
spective of its ability toform a self-sustaining 
?lm' or a coating on th'é‘fabric itself, which will 
not interfere With processing .'ope_r'ations.'. {(1.}. 
A very vital object of my invention is the IproQ 

vision of means and. a?method “whereby ‘ the 
amount of sealingmedium availablein the oper 
ation of forming a hermetic end" closure ‘can. be 
accurately controlled to the amount necessary 
for the ‘purpose, without regard‘ to any _-charac 
teristic of the fabric as a whole,.and in thiscon 
nection it is an object of my invention toiprovi'de V 
IorJtheus‘e ‘of su?icientséaling medium to over 
come the mechanical. di?iculties héreinabovesét 

forth._ " i‘ J [I a vYet another ‘object‘of my invention is the 
provision of a mode and means for sealinggblag 
tubes, and similar structures which is applicable 
to packaging problems requiring vthevacuum 
ization of ?exible packages or the 'introduction 
and'retention of special gases {or the protection 

7 ‘ These and’ other objects of inventionwhich 
,will beset forthrhereinaftenor will be apparent 
to .one " skilledein; the, art rupon reading these 
speci?cations; accomplish/"by that procedure 
and by i that a construction and Li arrangement;:of 
parts. of ‘which I‘ 'shalllj-nowvdescribe. certain ex 
emplary embodiments?‘ Reference ismadetothe 
drawings wherein’; l" .1. -' " 

Figure 1 is a partial perspective_;view o'f-ia‘mech-r 
anism-for treating bag tubes orv the likepre'parae 

to‘ the‘formation of my end‘ closures therein. 
. QFiéures 2&3 and‘ll'are respectiveiy fragmentary 
sectional views of ‘portions- of ‘the ;apparatusl.oi 
Figure 1 taken along thelinf‘esjz'—2, 3+3 ancill‘lfl 

in that?gure. ‘ _ _ .li‘igure 5- is a sectional view illustrative ofa 
mode of- opening up the mouth of - a liner-or bag 
tube. , '' ~ 

,‘Figure dis ;a sectional view. illustrative, of a 
mode of introducing a sealing material-therein“ 
_ li‘igure 7'is asectional View related to Eigurei? 
a “lawn by.‘ the line 1+1 therein; ,andillustra 

1 his 9f... yerieuapositionspta .nozaleelementat 
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the start of and during the operation of introduc 
ing the sealing medium. . l 

c Figure 8 is a similar view showing the nozzle 
in ?nal position just before withdrawal and‘ show 
ing an exemplary relationship of the sealing ma 
terial to the mouth of the bag tube. ‘ 

; Figure 91's a sectional view related to Figure 8 
as shown by the line 9-43. . a ‘ 

Figure 10 is a plan view of apparatus which 
may form a continuation of that shown in Fig 
ure 1, and illustrates a pressing operation per 
formed‘ on the bag tube and after‘it has been 
treated as illustrated in Figures 6 to 9. 
Figure ll is a fragmentary sectional view 

through the apparatus of Figure 10‘ taken along 
the line H-H therein. 
Figure 12 is a fragmentary sectional view taken 

along the line 12-42 in Figure 10. 
Figure 13 is a perspective view of one end of 

a bag tube or similarstructure in which my seal 
has been effected. 
Figure 1% is a fragmentary plan view showing 

the relation of pressure elements to the entering 
end of a bag tube. 
Figure 15. is a, fragmentary plan view showing 

the relationship of the pressure elements to the 
trailing edge of a bag tube end. 

Figures 16 and 17 are plan views showing re 
spectively two stages in a modi?ed operation of 
opening up a bag tubeend. ‘ 
Figure 18 is‘a fragmentary plan view showing 

yet another mechanism for opening up a bag tube 
end. 

showing two stages in the operation of‘yet an 
other bag tube end opening device. 
Figure 21 is a diagrammatic illustration of an 

other mode of treating bag tube ends to open 
them. i 

Figure 22 is a partial plan view of a mechanism 
related to that shown in Figure l but indicating 
the assembly to it of other elements such as those 
shown in Figures 6 and 10. . 
Figure 23 is an elevational view corresponding 

to Figure 22‘but showing certain parts in section. 
Figure 24 is a detail of means for operating 

pressure rollers and is related to Figure 23.as in 
dicated by the line 24-24 therein. 
Figure 25 is a partial plan‘ view- of another 

means for pressing the treated mouths of liners 
or bag tubes. 

Figure‘ 26 is a sectional view taken along the. 
line 26-45 in Figure 25. ‘ - a 

Figure 27 is an enlarged plan view related to 
the showing of Figure 25. 

Figure 28 is ‘a detail of one of the pressing 
means employed in the apparatus of Figures 25‘ 
to 2'7. ‘ . 

Figure 29 illustrates ‘an initial relationship of 
a carton body containing a liner tube, and spread 
ing means whereby the liner tube may‘lbe elonél 
gated. 

> Figure 39 is a fragmentary perspective view il-‘ 
lustrative of the operation of the spreading 
means. 1 

‘ Figuresi31 to 36 inclusive show a series ofin 
strumentalities and indicate the successive oper 
ation thereof in pinching together a liner‘ which 
has been ?attened as“ in Figure 30, opening up 
the mouth‘of the liner, introducing sealing ma 
terial therein, pressing the liner and ?nally re 
leasing it. i 

I Figure 3'7 is a partial plan view of a machine 
suitable for-carrying on the operations illustrated 
iii-Figures 30 to 36:“ l >-- - ~i ~ ~ ‘ 

Figures 19 and 20 are fragmentary plan views‘ 
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Figure 38 is a plan elevational View of a cam‘ 

plate. ‘ a 

Figure 39 is an enlarged plan view of certain 
mechanism shown in Figure 3'7. “ V 

Figure 40 is a fragmentary plan view detailing 
the construction of certain camii'fc'lllot‘vefs'i “ 

Figure 41 is a sectional View taken- along‘the 
line »’H—¢ll in Figure 39. - 

Figure 42 is a fragmentary sectional view taken 
along the line 42-42 in Figure 39. - _ 
Figure 43 is a fragmentary sectional view taken 

along the line 43—43 in Figure 39. 
Figure 44 is a sectional View taken along the 

broken line 44-44 in Figure 39. 
Figure 45 is an elevational viewrelated to Fig-7 

ure 44 as indicated by the line 45-—45 in Figure 
44. - 

Figure 46 is a perspective detail of a valve 
mechanism. 
Brie?y in the practice of my invention ' I 

achieve a closure by pressing the walls of the 
liner together along a‘ line across the liner mouth 
but spaced from the actual liner end, then open‘ 
ing up the liner mouth beyond this line of pres; 
sure, then introducing between the surfaces to 
be joined together a sealing medium in such 
quantities as may be desired, and ?nally pressing: 
the parts together to form a joint whichpro» 
vides a tight seal. The ?nal pressing accom~~ 
plishes three purposes: ?rst, it ?attens out the‘ 
adhesive material, thus providing ahwide joint. 
The width depends on the nature and volume of 
adhesive material used. Second, it causes the 
molten adhesive to set or cool more quickly-.9; 
Third, it causes the opposite sides of the mouth 
to adhere to each other over the entire seam area. 
Without such pressing of the mouth after the ad 
hesive has been introduced, a seal can be formed, 
but since the sealing material ‘would be in the 
form of an irregular mass, it would be dif?cult 
to fold the sealed area without throwing an un 
due strain upon the lining material and so in 
juring it; also, without the pressure the bond is 
not secured as tightly and furthermore it also 
takes considerably longer to cause the adhesive 
to set or cool. 

. For reasons indicated above, I shall‘ describe 
my invention in connection with the formation 
of end closures in bag tubes which have already 

77 been formed, it being understood that the speci?c 
embodiments of mechanism and procedure here 
inafter described are not to be regarded‘as limi 
tations ‘upon ‘my invention otherwise than ‘speci 
?ed in the appended claims. V i 

The bag tubes in connection with which I shall 
describe my invention may be formed from any 
suitable material and in‘ any suitable fashion. 
Normally such bag tubes will be formed by‘ bend 
ing the ‘edges of a continuous strip of the de 
sired fabric about‘ a‘ former or mandrel, and ‘ 
effecting a continuous longitudinal seam therein. 
The formation of this seam may be accomplished 
in any suitable fashion either by the fusing to 
gether of lapped Wall portions in a heat sea-lable" 
fabric or by the use of applied adhesive. The 

a chief difficulties inherent in ‘the production of 
hermetically sealed bags and liners are notresi~ 

' dent in the formation of the lo‘ngitudinal'seam, 
as much as in the formation of end ‘closuresfjor‘ 

‘ reasons which have already been given. Conse~ 
quently, .I do notv detail the various‘ modes for 
forming the longitudinal seam, and merely state‘ 
that where a hermetic seal is to be formedin the 
liner, bagor similar structure, it‘ is usually neces~3 
sary‘to provide Ia-longitudinal seam‘of-Isuch char; 
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acter that any jply which laps another on the 
interior of the bag tube or liner shall be thor 
oughly adhered to the overlying ply to the very 
edge of the interior ply. If this is not done, a 
channel may be left between the lapping plies in 
the longitudinal seam of the liner which will pass 
through the hermetic end seal, thus nullifying 
the effect of it. Where it is inconvenient to pro 
vide for the adhesive juncture of the inner lap 
ping member out to its very edge, any lapping 
but unsecured edge portion of the inner member 
may be cut away or notched in that area where 
the hermetic end closure is to be formed, to the 
extent that the sealing material forming the end 
closure will contact thesealing material by which 
the longitudinal seam was formed. 
In the practice of my invention, I am not lim 

ited as to the webs, films, or laminated materials 
which may be employed in manufacturing my 
liners. The substance mentioned above, and 
many others may be used, due regard being had 
for the relationship of their characteristics to 
the particular materials being packaged. Simi 
larly, I am not limited as to the employable ad 
hesives. I prefer to employ thermoplastic ad 
hesives. The following formulae are given as 
exemplary merely, and not as limiting. 

If the product to be packaged presents a pri 
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mary problem of moisture or waterproo?ng, such ' 
as milk, fruit juices, etc., the following adhesives 
maybe used: 

Formula 1 
' Per cent 

Piccolyte ___________________ _ '_ __________ - _ '70 

Vistanex #6 ____ __~ ______________________ __ 30 

> ' Formula 2 

Per cent 
Micro-crystalline wax ___________________ __ 60 

Vistanex # 6 ____________________________ _ _ l5 

Vistac _________________________________ _ _ l0 

Puri?ed wood rosin ___________________ ___s__ _ 15 

In the above formulae, Piccolyte is a trade 
name for a terpene resin manufactured by the 
Pennsylvania Industrial Chemical Company, Vis 
tanex #6 is a trade name of a polybutene manu 
factured by Advance Solvents & Chemical Corp., 
and‘Vistac is a trade name for an oily hydrocar~ 
bon resin made by the same company. Equiv 
alent substances of other makes may be used.’ 

If the'product to be packaged presents 'a pri 
mary problem of oil or grease resistance in the 
liner, I may employ such formulae as the fol 
lowing: I ' ' 

Formula 3 
' Per cent 

AYAA _________________________________ __ 60 

Dibutyl phthalate _________ ____ ___________ __ 20 

Staybellite _____________________________ __ 20 

Formula 4 ' " 

. a Per cent" 

AYAA ____,_ ________________ __'-_~____>_____ 60 
Dibutyl phthalate _______________________ _ _ 20 

Woodrosin _____________________________ __ » 20 

Formula 5 . 

' “ I Per cent 

AYAA ________________________ _ I; _____ _ ‘_ _ 60 

Dibutyl phthalate; __________ __’_’ _______ __'_'_ 20 
Shellac _________________________________ __ 20 

In the above formulae, AYAA is‘ a trade name 
for a polyvinylacetate resin manufactured by 
Carbide & Carbon Chemical Corporation, and, 
.Staybellite is a hydrogenated rosin soldv under 
thlstrade name by Hercules Powder Company.’ 
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Equivalent substances of other makes may be, 
used. . 

,The adhesives of the formulae given above are 
thermoplastic. They may be used in forming 
the longitudinal seam as well as in the process 
and apparatus hereinafter described. ' 
When a bag tube has been made up in any 

suitable fashion, it may be cut apart. into indi- - 
vidual bag lengths, and these individual bag 
lengths which hereinafter will be referred to by 
the term liners may be fed automatically or by 
hand into the machine partially illustrated in 
Figure 1. .Here the liners I are gripped and 
moved along in timed spaced relationship by fric 
tional gripping means 5, 6 on upper and lower 
traveling chains. These chains may be caused to 
move in suitable guides 8 and i0 mounted'on the 
machine. Some of the operations hereinafter de 
scribed require timing of the liners, and to this 
end the position of the liners may be determined 
by suitable pins (not shown) on the lower chain 
or chains. As many of the chain pairs as may be 
required for suitable conveyance will be provided. 
In their travel through the machine section of 

Figure 1, the liners ?rst come beneath a hold 
down bar [3 which is spaced inwardly from the 
ends of the liners. The ends of the liners initially 
come above the end of a guide or sweep M which is 
curved or shaped so as to turn the ends of the 
liners over above the bar l3 as shown in Figure 3. 
At a further position in the path of travelof the 
liners the bar I4 is relieved as at Ma so thatan 
other bar 15 which engages beneath the turned 
over end of the liner can raise this end up until 
it occupies the vertical position shown in Figure 
4. It will be noted in this ?gure that the upraised 
end of the liner is substantially con?ned between 
members l5 and Ma, and further that the liner 
is somewhat humped about the outer edge of the 
bar l3, Thus, without producing such frictional 
relationships between the liner and the various 
bars as would ‘interfere with the conveyance of 
the liner in its path of travel, the liner mouth 
is nevertheless closed or pinched, as it were, along 
a line spaced fromthe actual end of the liner. 
The liner mouthis now in a position to be 

opened up as shown in Figure 5. This may be 
done, in one mode of operation, by means of an 
air blast issuing from a nozzle l6, and it will be 
noted in this figure that theactual mouth of 
the liner is opened up while the liner walls ad 
jacent the mouth are kept closed by their con?g 
uration around and against the bars l5, [4a and 
I3. It is not necessary that the liner mouth be 
opened up throughout the length of the end of 
the liner nor opened up to‘ any extent greater. 
than suf?cient to permit the insertion of a noz 
zle I‘! which initially lies above the mouth of the 
liner in the position shown in Figure 5, but when 
the liner has been opened as shown, is moved 
downwardly into the liner mouth as shown in 
Figure 6. The position of the nozzle as initially 
inserted will be substantially that shown in Fig 
ure 7. But the liner is moving in the direction of 
the‘ arrow in that ?gure, and it is my object to 
cause'the nozzle to introduce into the liners. 
quantity of sealing substance which will be sub- 
stantially evenly distributed throughout the 
lengthy of the liner mouth and which will not fail 
to be applied in proper quantity, and even in ex 
cess at the ends of the liner mouth. ' This is il 
lustrated in Figure 8 where the introducedrseal 
ing substance i8 is shown continuous across the 
width of the liner and as depositedin some ex 
cess'at the ends, as at 19 and I90.’ To attain this, . 
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as soon as the nozzle has been introduced into 
the liner mouth it is swung forwardly into the 
position shown in the dotted lines in Figure 7 at 
Ha. This causes a generous application of the 
sealing substance to the forward end or corner 
of the mouth of the liner. Then during the travel 
of the liner in the direction of the arrow, the noz 
zle is swung backwardly until at the conclusion 
of the application step it occupies the position 
shown at I'lb in Figure 7, insuring the applica 
tion of sealing substance to the trailing end or 
corner of the liner mouth. Finally the nozzle is 
tilted forwardly again until it occupies the posi 
tion shown at H0 in Figure 8, whereupon it is 
withdrawn so as not to interfere with the forward 
movement of the liner. Mechanism for accom 
plishing these movements of the nozzle will here 
inafter be described; but the procedural features 
which I have just outlined insure a proper initial 
distribution of the sealing substance. I have in 
dicated diagrammatically in Figures 6 to 8 a valve 
29 to control the flow of sealing substance 
through the nozzle. It will be clear that the flow 
will not be initiated until after the nozzle is in 
serted in the mouth of the liner and that it will 
be terminated prior to the withdrawal of the 
nozzle. The volume of the sealing substance 
passing through the nozzle in a given length of 
time will be controlled either by the valve 20 or 
by other means. ‘ 

As indicated, I may use any desired sealing sub 
stance irrespective of the nature of the liner walls 
and irrespective of their coated or uncoated con 
dition. In other words, the selection of the seal 
ing substance can be based upon the function “ 
which it is to perform, and without regard to 
whether or not it is suitable for use as a precoat~ 
ing substance for the material of the liners. I 
may employ adhesives which are rendered tacky 
by means of a solvent and which set through the 
evaporation of the solvent. I may use adhesives 
which set up through the application of heat; but 
for most uses, I prefer to apply a sealing medium 
which is thermoplastic in its character, which may 
be applied in a liquid, semi-liquid or pasty condi- ‘ 
tion effected through temperature, which in the 
condition of application will form a strong adhe 
sive union with the walls of the liner and which, 
due to cooling, will set rapidly to provide the 
desired hermetic seal. 
After the sealing medium has been applied, 

I prefer further to distribute it by the application 
of pressure to the walls of the liner. This may 
not in all instances be necessary; but it assures, 
?rst, that the sealing medium will contact the sur 
faces to be joined throughout an unbroken line 
across the mouth of the liner, second, it may be 
employed to spread the adhesive throughout de 
sired areas of the surfaces to be joined so as to 
provide a seal of very considerable area, and 

' third, it may be caused to produce particular eon 
?gurations in the adhesive to promote the en. 
ciency of the seal. Thus, as indicated in Figures 
8 to 10 inclusive, I may employ rollers as pressure 
members, which rollers have grooved contacting 
surfaces. The rollers are indicated at 2| and 22 
and their surfaces are shown grooved so that the 
application of pressure not only forms a ?lm of 
the sealing substance 23 between the walls of the 
mouth of the liner, but also forms a thickened rib 
or bead 25 extending across the mouth of the 
liner. The showing in the figures is somewhat 
exaggerated and it will be understood that the 
quantity of sealing substance ordinarily employed 
is such as to form a thin film at 23. The pro 
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vision of a bead is thus a matter of additional 
insurance, especially at the points of plural thick 
ness along the area of the longitudinal seam. 
As shown in Figures 14 and 15, the same kind of 

insurance of adequate sealing at the ends of the 
mouth of the liner can be obtained by providing 
the rolls 2! and 22 with raised operating portions 
2m and 22a which are of slightly lesser length 
than the length of the‘mouth of the liner, and by 
timing these rolls with the travel of the liner in 
such a way as to produce attheends of the mouth 
thereof beads as shown at 21 and 28. 
When the end closure has been completely 

formed, a‘pair of guide members 29 and 30 may 
be employed to return the upraised end of the 
liner to the horizontal position as shown in Fig 
ure 12.‘ Figure 13 shows one end of a sealed liner, 
the lapping parts of the-longitudinal seam being 
indicated at 3|. ‘ i' 

The beads 25, 2'! and 23 hereinabove described 
are, I ?nd, useful in rapidly effecting a tight seal; 
but they may be eliminated and the walls of the 
mouth of the liner between which the sealing sub: 
stance has been applied may merely be pressed 
together in such a way as to produce adhesion and 
distribute the sealing substance in the form of a 
?lm between the areas of the liner tobe joined 
together. Pressing rollers are not the only press 
ing means which may be employed. In Figures 25 
to 28 inclusive I have shown another form of 
means comprising a pair of endless chains 32 and 
33 arranged vhorizontally so as to pass around pairs 
of sheaves or sprockets 34, 35 and 36, 31. One 
at least of each of these pairs of ‘sprockets will be 
driven. Where the chains approach each other 
they are arranged to travel with the liner ends; 
but the sprockets 35 and 37 are spaced further 
from each other than the sprockets 34 and 36 so 
as to provide a gradual pressing action. The 
chains themselves bear brackets or the like 38 
and 39 in Figures 27 and 26 to which actual press~ 
ing means 43 may be attached. I prefer to pro 
vide these pressing means with headed studs d6 
which pass through holes in the ears or brackets 
and which bear tension springs 4‘! engaging at 
one end of the head of the stud and engaging at 
the other end the bracket 38 or 39. This struc 
ture permits the pressing means 40 to follow the 
path of travel of the liner even though the chains 
have begun to diverge therefrom about the sprock 
ets 315 and 33, until the pressing members are 
actually pulled away from the liner mouths by the 
brackets. The pressing members may, if‘ desired, 
be grooved as at 48. ' 

As already indicated, the sealing medium will 
usually be applied in a warm, plastic and adhesive 
condition, and the function of the pressing mem 
bers beyond that of distributing the sealing me 
dium between the liner walls will normally be 
that of cooling and setting it. Where, however, a 
further plasticizing of the extruded sealing me 
dium is required, it is not beyond the spirit of my 
invention to apply heat to the pressing elements, 
or'to incorporate electric heaters in them. And 
for some purposes, I may employ more than one 
set of pressing elements, one group being heated 
and the other unheated. Where desired, the 
pressing elements may be specially cooled. 
For most fabrics used in the production of bag 

tubes, I have found that the air blast from the 
nozzle [6 is sufficient to open up the mouth of the 
liner to permit the insertion of the nozzle 17. In 
instances where the material of the bag tube is 
extremely ?imsy in its character, or where the 
cutting means tends to burr the materials, or 
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where for any other reason the edges of the mouth 
of the bag tube may tend to adhere together, it 
may be desirable to provide more positive means 
for opening up the bag tube mouths; Several of 
such means have been indicated in Figures 16 
to 21. In Figures 16 and 17 I have shown a pair 
of rollers or discs 49 and 50. These discs have 
enlarged portions 49a and 50a which contact the 
liner mouth during its movement. These en 
larged portions may be coated or covered with a 
pressure sensitive material which, adhering to the 
walls of the liner mouth, pull them apart as shown 
in Figure 17 as the rolls rotate. After the liner 
mouth has been thus opened, the pressure sen 
sitive substances pull away from the liner mouths 
as shown. The pressure sensitive coating can 
conveniently be applied to the surfaces of renew 
able tapes 5 I, 52, removably fastened in some suit 
able fashion to the disc enlargements 49a and 5011. 
A variant mechanism and procedure is illus 

trated in Figure 18, where discs 53 and 54 are 
provided with extending means 53a and 54a 
which contact the liner walls as the discs rotate. 
Before they contact the liner walls, these raised 
areas are adapted to contact the surfaces of rolls 
55 and 56 to which a suitable adhesive has been 
applied and which in turn apply this adhesive to 
the raised surfaces 53a, 54a. 

In Figures 19 and 20 I have shown a mecha 
nism employing frictional contact with the liner 
walls to open up the liner mouth. The operation 
of this mechanism is based upon the fact that if 
the juxtaposed liner walls are frictionally en 
gaged on each side by opposed means, and the 
means moved relative to each other so as vto 
effect a relative displacement of the walls, these 
walls, by reason of their interconnection at the 
end of the liner mouth, will be caused to separate 
as indicated in Figure 20. I employ for this pur 
pose a pair of rotating discs or rolls 51 and 58 
which have extended frictional contacting sur 
faces 51a and 58a. I may provide frictional con 
tacting surfaces of the same radius and drive 
them at different speeds, or if it is more cone 
venient to arrange the shafts bearing rolls 5'! 
and 58 to rotate at the same speed, I can gain 
my effect by employing a different effective radi 
us for the frictional contacting members 51a and 
58a, which produces a different effective linear 
speed of these elements. 
For relatively heavy and stiff fabrics for the 

walls of the liner, a retarding means which 
?rst engages and retards the leading end of the‘ 
liner mouth and then presses down on the top 
of the up-turned liner mouth will effect a posi 
tive opening. I have illustrated this in Figure 21 
where on a suitable bracket 59 I have mounted 
an arm 60 hearing a contacting roller 6 l. A stop 
62 may be provided on the bracket to limit the 
downward motion of ‘the arm, and the weight of 
the arm may be relied upon to open up the liner 
mouth la, ‘or the arm may be spring pressed, as 
is desired. ' 

As hereinafter set forth in connection with a 
particular machine embodiment, I may also em 
ploy vacuum members to open up the liner 
mouths. } 

In Figures 22 and 23 I have indicated a mecha 
nism for closing the ends of liners, embodying a 
number of the features hitherto described. Like 
parts have been given like index numerals and 
will not be redescribed. The chains which move 
the liners are indicated at 5a and 6a. The ma~ 
chine is built on a suitable standard or base 03, 
and alongside the path of travel of the ends of 
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the liners it bears a bracket 64. On this bracket 
in ?xed position there is mounted the air nozzle 
I 6 for the air blast to open the liner mouths, 
where this expedient is employed. The nozzle is 
connected by a conduit 65 to a valve 65 which 
in. turn is connected by a conduit 61 to a reser 
voir or pressure equalizer 68. A pump 69'which 
may be driven by a motor 10 is connected to‘the 
pressure equalizer. ' 
In the ?gures I have shown a main drive shaft 

‘H which will be driven by a suitable prime mover, 
not shown. This shaft bears a bevelggear 12 
meshing with another bevel gear on a horizontal 
shaft 13 journaled in a bracket 14. The shaft 
13 carries a cam 15 against which the operating 
rod 16 of the valve 66 mayride. By these means 
it is possible to time the turning on and off of 
the air blast through the nozzle [6 with the move 
ment of liners through the machine. > - 

It will be noted that the shaft ‘H by means of 
bevel gears 11, a short shaft 18 and bevel gears 
19, drives the sprocket 80 over which the chain 
5a passes. A similar mechanical arrangement, 
not detailed in the drawings, may be employed 
to drive the sprocket 8| over which the chain 
6a passes. _ ‘ 

On the bracket 64 I mount a vertically slidable 
head 82. On this head, on'a shaft 83 there is 
mounted the nozzle I‘! for the sealing substance. 
The head 02 is moved up and down in guideways 
on the bracket 64 by means next to be described. 
A lever 84 is pivoted on the frame of the ma 
chine at one end as shown at 85.‘ At its other 
end it is connected to the head 82 by a link 86. 
Intermediate the ends of the lever 84 I pivot a 
rod 81 which may be suitably‘ guided on the 
frame of the machine as at 88, and bears at its 
lower end a cam follower 89. This cam follower 
contacts a cam 90 on a horizontal shaft 9| which 
is journaled in a bracket 92 on the machine 
frame. The shaft 9| is connected with‘ shaft II 
by a bevel gear arrangement 93. The shape of 
the cam and the timing of the elements is such 
that just after the leading end la of a liner 

‘ passes the nozzle II, the nozzle II is lowered into 
the mouth of the liner which has been openedup 
by the air blast. The nozzle I1 is raised to clear 
the liner mouth just before the trailing end of the 
liner mouth passes the position of the nozzle. 
To feed the nozzle I have shown a tank‘ 94 

mounted on the bracket 54 and containing the 
sealing substance 95. A‘Weight-like plunger 96 
located above the sealing substance is intended 
by me to indicate that the sealing substance will 
be under pressure so that its delivery to the 
nozzle will be insured. The tank 94 may be pro 
vided with electrical heating means 91. A valve 
98 is in connection with the tank 94 and is cou~ 
pled to the nozzle II by a ?exible conduit 99; In 
some instances it may be desired to heat this 
?exible conduit and I have diagrammatically 
shown an electrical heating means surrounding 
it at I00. ' ' ' ' ' 

In order-to control the flow and timing of the 
sealing substance through the operation‘of the 
valve 90, I connect this valve by means of a rod 
|0l to a cam follower I02 bearing against a'cam 
I03 mounted, in the exemplary embodiment,‘ di~ 
rectly upon the shaft 1|. ‘ ‘ ‘ 

In order to accomplish the swinging movement 
of the nozzle which has hereinabove been de 
scribed and is best illustrated in Figure 7, I mount 
a pinion I04 on the nozzle bearing shaft 83. This 
pinion meshes with the teeth of a rack I05 slid 
ebly mounted in brackets or the like on the head 
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82. Springs or other means I06 tend to main~ 
tain the rack I95 in such a position that the 
nozzle I’! will be vertical; but it will be seen that 
if the rack I85 is moved downwardly or upwardly 
the nozzle II will swing in a clockwise or counter 
clockwise direction. The rack I05 terminates 
downwardly in a cam follower IB‘I. A cam I08 
having a cam groove I05 is mounted on a shaft 
HI! journaled in a bracket II I on the frame of 
the machine. This shaft is connected by a bevel 
gear arrangement H2 with the main drive shaft 
‘II. The cam groove IE9 is not co-extensive with 
the periphery of the cam I98. When the head 
82 is up-raised, carrying the nozzle IT to its in 
operative position, the cam follower I 81 is not 
engaged by the cam at all. But when the head 
82 is lowered, the cam follower IG‘I enters the cam 
groove I29 and the swinging motion described in 
connection with Figure 7 is accomplished by the 
shape of the cam groove I99 as the cam follower 
rides in it during a portion of the revolution of 
the cam I08. 

I have shown the pressing rollers 2| and 22 in 
the mechanism of Figure 22. The roller 22 is 
mounted directly upon a shaft H3 journaled in 
a bracket Ht on the machine frame. The shaft 
is connected by a bevel gear arrangement H5 
with the main drive shaft ‘II. At its upper end 
the shaft H3 bears a pinion H6 which meshes 
with the pinion H‘! on another shaft H8. This 
latter shaft is journaled in an arm III) which is 
pivoted as at I 22 to the bracket H4 (see Figure 
24). The shaft H8 bears the roller 2!. The 
shafts H 3 and H8 may be connected by a tension 
spring I'll by means of which the rollers 2| and 
22 may be caused to exert the desired pressure 
on the liner mouth. 

I have thus far described a machine which em 
ploys the principle of my invention in effecting 
an end closure in liners of bag tube form. Nor 
mally such liners will then be deposited upon 
carton or container blanks which may then be 
tubed about the liner. This produces a lined 
carton and container, which may be made as 
such by the box manufacturer and shipped to 
the box user. The bag will normally have been 
adhered to a plurality of the carton walls. It will 
be evident to the skilled worker in the art, in the 
light of the teachings herein made, that the 
mechanism of Figures 22 and 23, with the addi 
tion of simple means to move the carton ?aps 
out of the way, may be employed to seal an end 
of a bag tube which is already in a carton and 
adhered to the walls thereof. 
The carton user will square up or erect the , 

carton, thus erecting the bag therein, will close 
the carton on one end and will thereafter ?ll it, 
effect a hermetic seal in the bag mouth, and 
close the carton on the other end. Many lined 
cartons however, instead of being provided with 
bags closed at one end, are provided merely with 
liners open at both ends, and of tubular form. 
The carton user will erect these cartons, seal one 
end of the liner, close the same end of the carton, 
and then ?ll, seal and close the other end, as 
above described. I shall now set forth a mech 
anism embodying the principle ofmy invention 
and useful both for sealing one end of a squared 
up bag after it has been ?lled and for sealing 
of the end of a bag tube in a carton. I shall de 
scribe in this connection such mechanism as is 
employed for effecting the hermetic seal in the 
liner. Such mechanism'may be adapted to a wide 
variety of carton handling machinery. I prefer 
to employ such a machine‘ as is set forth in the 
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copending application of myself and Van Guel 
pen, Serial No. 450,704. In these machines 
erected cartons are caused to travel in a ?xed 
path by means of a conveyor and during their 
travel their orientation is changed from time to 
time so that ?xed folding members may oper 
ate upon the various flaps of the carton to effect 
the closure thereof. In the last mentioned ap 
plication, the carton bodies are carried along 
preferably in cages on the conveyor which grip 
them externally and maintain them in proper 
position to be acted upon by the various instru 
mentalitiesv Suitable cages for holding un?lled, 
unsealed and unclosed lined cartons in operative 
position and also for holding lined cartons which 
have been sealed and closed at one end and have 
also been ?lled, are shown in detail in the said 
application. Such cages are diagrammatically 
indicated in the drawings hereof but have not 
been fully detailed and are not herein described 
at length. 
The machine of the said application can be so 

operated that un?lled and unsealed cartons are 
placed in alternate ones ‘of the cages while ?lled 
cartons are placed in the remainder for making 
the ?nal seal in the liner and for closing the top 
of the carton. The apparatus hereinafter de 
scribed is applicable to such an operation also, 
and it will be sufficient to the skilled worker in 
the art to point out that the mechanism may 
be used to seal either end or both ends of a liner 
tube. 
Referring ?rst to Figures 29 to 36 inclusive, I 

have shown therein in a diagrammatic form a 
series of operations and instrumentalities suit 
able for the operations referred to. A carton 
I22 is shown as having a tubular liner lb. The 
flaps of the carton have been bent down out of 
the way and will be suitably held by means in 
the machine while operations are proceeding on 
the liner. The carton may be thoug.t of as 
traveling in the direction of the arrow. A pair 
of spreader ?ngers I23 and I24 enter the open 
end of the liner with a downward movement and 
then spread apart as shown in Figure 30 to elon 
gate or ?shtail the liner mouth. When this oc 
curs, the elongated condition of the liner mouth 
may be maintained by a pair of rods I25 while 
the spreader ?ngers I23 and I24 are moved to 
ward each other and withdrawn from the mouth 
of the liner. For the spreading means I may 
use any of those mechanisms detailed in the 
said patent and application referred to above. 
During the further travel of the carton, the 
spread end of the liner comes between a pair of 
members I26 and ‘I21. These members are 
shown in Figure 31 as suspended by arms I23 
and I25}. The entire mechanism Shown Fig 
ures 31 to 36 may be thought of as moving with 
the carton during its travel. The ?rst action is 
that of the arms I28, I29 in bringing the mem 
bers I26 and IN against the ?attened mouth of 
the liner so as to pinch it together along a line 
interspaced from the end of the liner'mouth. 
This pinching relationship will be maintained 
until after the sealing substance has been in 
troduced into the liner mouth and distributed; 
and its purpose is to prevent sealing substance 
from passing beyond the pinch line established 
by members I25 and IZ'I'. 

Next, vacuum members I30 and I3I come 
, against the sides of the liner mouth above the 
pinch line. The vacuum is caused to be effective 
and the members I30, I3I are swung slightly 
away from each other whereby to open up the 
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mouth of the liner. Figure 33 shows the nozzle 
~I1 introduced into the mouth of the liner after 
it has been opened up‘ in this fashion. The vacu 
um members I30 and I3I have been swung out of 
the way. . 

' Figure ‘34 shows the mouth of the liner after 
the sealing substance has been introduced there 
in and the nozzle I1 withdrawn. The sealing 
substance is diagrammatically indicated at I32. 
In my structure I preferably employ the mem 
bers I26 and I21 not only as pinching'members 
but as pressing members for distributing the 

They may be grooved as at 
I33 or otherwise as may be desired. Their next 
action is illustrated in Figure 35 where means 
‘not'there shown but hereinafter described, have 
"caused the members I26 and I21 to swing up 
vwardly until they are substantially parallel and 
are exerting pressure against the seal to pro 
duce the effects hereinabove'set forth. Figure 
26 illustrates the relationship of the parts after 
the seal has been completed and after the mem 
bers I26 and I21 have released the liner. 
’ . In the remainder of the ?gures I have detailed 
a portion of a machine embodying mechanism 
for performing these operations. The machine 
comprises a frame I34 on which a conveyor I35 
is mounted. This conveyor bears spaced turrets 
I36 which in turn carry the cages I31 to which 
reference has already been made. A part of the 
machine is shown, and the remainder of it will 
preferably have means for closing the carton 
?aps. Such means are not germane to the 
present invention. ' I have indicated a machine 
drive comprising a motor I38 and a gear box ., 
I39 by means of which a vertical shaft I40 is 
driven. This shaft may bear an end sprocket 
‘I4I' for the conveyor chain I35. The upper end 
of the shaft is journaled in an upper frame struc 
ture I42 where it is connected by a bevel gear 
arrangement I43 to a stub shaft I44 bearing a 
‘sprocket I 45. A chain I46 passes over this 
sprocket and another sprocket I41 on a stub 
shaft I48. An interspaced stub shaft I49 is pro 
vided on the upper frame of the machine. The 
shafts I48 and I49 bear sprockets I50 and I5I 
over which passes a chain I52. This chain bears 
at intervals spreader assemblies I53 in the form 

- of a housing to which the spreader ?ngers I23 
and I24 are mounted. ' To operate these spreader . 
?ngers, I provide a cam track I54 in which is 
engaged. a cam follower I55. This cam follower 
‘is pivotally connected to the upper ends of'the 
?ngers I23 and I24 which ?ngers are slotted in 
the ‘particular embodiment shown. Pins at the . 
end of vthe housing I53 pass through these slots 
and the result of the movement of the cam fol 
lower I55 is to impart to the spreader ?ngers 
downward, outward, inward and upward motions 
which have already been described. 
The stub shaft I49 also bears a gear I56 which 

meshes with a gear I51 on another shaft I58. 
This shaft also bears a heart shaped cam I59. A 
plunger I60 is slotted where it passes over the 
shaft I58 and carriesa pair of cam followers I6I 
and I62 bearing against the cam I59 at opposite 
sides thereof. A uniform translational move— 
ment is thus imparted to the plunger I68 which 
goes-forward andlreturns once for each revolu 
tion of the shaft I58. I v 
A shaft I63 is mounted on the upper frame- 

work of the machine-and carries a pinion I64 
with which a rack I65 meshes. This rack is bolt 
ed or otherwise attached to the: plunger I60. The 
shaft vI63 valso bears another-pinionI66‘which 
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meshes with a rack I61 slidably mounted in 
brackets or slide bearings I68 and I69 on the 
upper framework of the machine. The timing 
of the mechanism is such that the rack I61 moves 
with a carton in the direction of the arrow in 
Figure 37 for a certain distance, and then moves 
back in time to come into the same relationship 
with a succeeding carton and move forward with 
it. To this rack I attach the operating instru 
mentalities which were referred to in connection 
with Figures 31 to 36. This is accomplished by 
attaching .to the rack I61 (Figures 39 and 44) a 
pair of arms I10 and HI. These arms are con 
nected by a plate I12, and if greater-support is 
desired, the plate I12 may be caused to ride on 
one or more rollers I13 pivoted on a stationary 
bracket I14 on the main machine frame. A pair 
of shafts I15 and I16 extend between the arms 
I10 and I1! and- are J'ournaled therein. The 
members I26 and I21 are suspended from these 
shafts by the arms I28 and I29 of which there 
are counterparts at each end of the members I26 
and I21. The suspending arms I28 and I29 are 
?xed on the shafts I15 and I16 so that as these 
shafts rotate, the arms can swing the elements 
I26 and I21 to the respective positions shown in 
Figures 31 and 32. Beyond the arm~I10 the 
shafts I15 and I16 bear pinions I11 and I18. 
These pinions‘ in turn‘ mesh with a ‘pair of inter 
mediate pinions I19 and I86 mounted on studs 
on the arm I10. Shaft I15 is thus tied to shaft 
I16 in such a manner‘ that the two shafts will 
rock equally and in opposite directions when 
either is actuated. To actuate the shafts, I pro 
vide a rack I8I (Figure 41) meshing with pinion 
I11 and held in that position by a bearing mem 
ber I82. This rack in turn is connected with a 
plunger I83 which extends to the other side of 
the rack I61 and bears a cam follower I84 con 
tacting a cam I85 ?xed on the upper framework 
I42 of the machine. Since the cam track is sta 
tionary, but the cam follower moving due to the 
‘movement of rack I61, it will be seen that the 
plunger I83 will be moved by the cam and that 
the shafts I15 and I16 will be rocked to accom 
plish the pinching and releasing movements on 
the part of members I26 and ‘I21 in proper timed 
relationship. 

It is not desired to move these members dur 
ing the return stroke of the rack I61. To this 
‘end, instead of mounting the cam follower I84 
directly upon the plunger I83, I mount it. to an 
arm or pair of arms I36 which in turn are piv 
oted to the plunger. The arm or arms bears a 
stop I81 and is controlled by a spring I88. On 
the forward stroke of the rack I61 the arm or 
arms I86 come into general alignment with the 
plunger I83, and the rack is operated. On the 
return stroke the arm or arms I66 assume the 
position shown in Figure 40 and become inopera 
tive to move the rack. The plunger I83 will be 
controlled by a spring I89 and will preferably 
be provided with stop means ' I90 impinging 
against the rack I61. 

Continuing with the description of the mechaé, 
.nism for operatingthe members I26 and I21, it 
will be noted that these members are not only 
suspended by the arms I26 and I29 but also have 
connected with them other arms I9I and I92, 
which are pivoted to the pinching and pressing 
vmembers at ya point remote from their pressing 
edges. There is one of the arms I9I at each end 
.of the member I26 and one of the=arms I92 at 
each end of the member I21. Each pair of arms 
is connected respectively with a lever I93 por I94. 
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These levers are?xed to a shaft I95 which passes 
between the arms I10 and I 1!. It will be un 
der'stood from Figure 42 that as the shaft I95 
turns ina counterclockwise direction, the lever 
arms I93 or I94 will pull upwardly‘on the arms 
or links I9I ‘and ‘I92 and will swing the members 
128 and I2? from the position shown in Figure 34, 
for example, to the position shown in Figure 35. 
To operate the shaft 195, as best shown in Fig 
ures 39 and 42, I a?ix to it a pinion 1% which 
meshes with a rack I97. This rack ‘bears a cam 
follower I98 which, as shown in Figure 40, is of 
thesame character and has the same type of 
mounting as the cam follower I84. The cam 
follower I93 contacts and is operated by a sta~ 
tionary cam ‘I99 on the upper framework of the 
machine. 
- ' The'vacuum members I39 and I3I are mounted 
by means of depending arms from sleeves 200 
and ‘ZO-Iwhich surround. the shafts I15 and H6. 
They could be mounted on separate shafts be~ 
tweenithe arms H0 and Ill, but the sleeve c0n~ 
struction just ‘described is a more convenient 
one‘. These sleeves as shown in Figure 43, bear 
pinions ‘202 and ‘203 which mesh with connect 
ing pinions 204 and 295 mounted on studs on 
a channel shaped sheath 208 suspended from 
the sleeves. A rack 201 engages with the pinion 
202‘ and extends beyond the rack It‘! to bear a 
cam follower 208 engaging a stationary cam 2&9 . 
on the upper framework of the machine. As 
shown in Figure 40, the cam follower 298 has a 
sin-"lilarYmounting ‘for a similar purpose as ‘that 
described in connection with cam fo11ower I94. 
From the description thus far, it will be evi 

dent that as the rack I61 moves, it carries with it 
the several instrumentalities and their operating 
agencies, and that these ‘instrumentalities are 
caused to perform the functions illustrated in 
Figures ‘31 to .36 through ‘the agency of the sta 
tionary cams I85, I99 and .209, as the instrumen 
talities travel with the cartons. . 
The bracket 114, as has already been pointed 

out, is stationarily affixed to the main frame of 
the machine. ‘It may bear a valve 2 I9‘ connected - t 
by aconduit 2II to a vacuum :pump and motor 
indicatedlat 2I2 'and 2L3. ‘The valve in turn is 
connected by a ‘flexible conduit 2M and branch 
conduits 2| 5 and. M6 to the vacuum means I35! 
and I:3JI.. The ‘plunger .ZI‘I of this valve may pass 
through thebracket I'M and engage directly and 
be operated by a cam 2118. (Figure 44') which is‘ 
mounted on the .plate H21which connects ‘the 
arms‘ l-llland (III. This plate is moving, so that 
the .cam :can operate the valve 2H1, the valve of 
course being stationary on ‘bracket I14. 

. I‘mountj a head‘2 I19 in such manner as to be ver 
tica-lly reciprocable onthe bracket I14. On this 
head ‘I mount a hollow shaft 22!] which is con 
nected to a valve housing 2_2I . The valve housing 
bears the nozzle I]. In the ‘valve housing there 
is avalve plunger as at 222 in Figure 46 and its 
actuating rod '22.‘,3ipasses ‘through the head 2I9. 
It. maybe drawn tozclosed' position'by a compres 
sion springizdengaged between the head and a 
washer 225cm the operating rod. To move the 
operating rod, I mount v‘a lever member 226 piv 
otally on a part 2210f the bracket I14. This lever 
member has an -;elong,ated contacting surface for 
theoperatingrod 223 .of the-‘valvesince ‘the valve 
rod goes. up and downwith ‘the head whilevthe 
lever :does not.‘ “The lever is .fulcrumed as at ‘22% 
in. Figure .39. vBeyond the fulcrum it ‘is ‘pivoted to 
and 2:29 which .passes. through; a. hole in the 
bracket I114. This. rod bearsa cam; follower .230 
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which is pivoted to the rod 229 and carries astop 
as shown. It is that kind of a cam follower which 
will be operated by a cam when moving in one 
direction but not in the other. It will of course 
have a spring control (not shown). It is operated 
by ‘the cam 23] a?ixed to the plate I72. ’ 
In order to move the head 2I9, and therefore 

the nozzle I 1, up and down, the head is connected 
by a link 2312 ‘to a lever arm 233 ?xed to a shaft 
‘23‘4'journaled on the bracket I14 (see Figure 45); 
One end of the shaft 234 bears another‘lever arm 
‘235 which at its end carries a cam follower 236. 
This‘cam follower is designed to ride in a cam 
track 237 formed in members 238 on the plate I‘IZ. 
There is aside cam track 239 connected with the 
main cam track 231 by angularly related portions‘, 
and the junctures of the main and side cam tracks 
are provided with switches 240 and MI. The 
purpose of this construction is to permit the side 
cam track 239 to bring about a lowering of the 
head while the operating mechanisms are travel 
ing with the‘carton, but to return the follower in 
track 231 so that no lowering of the head occurs 
on the ‘return stroke. 
To bring about the swinging movement of the 

nozzle vll illustrated in Figure '7, I employ a con 
struction somewhat similar to that described in 
connection with Figure 23. On the hollow shaft 
220 of the nozzle I mount adjacent the head I9 a 
pinion 242. This meshes with a rack 243 slidably 
mounted on the head ‘2I9 and urged to a neutral 
position in which the nozzle I1 is vertical by 
means of springs 244 and ‘245. This construction 
isshown in Figure 45. The rack x243 bears a rigid 
outwardly extending rod 2.416 which carries a cam 
follower .241, as shownin Figure 4.4. Cam follower 
247 which‘is engaged by cam members 248 and 
249 a?ixed to the plate I12. The shape of these 
members can best :beappreciated from Figure 38 
where between them they forma track 259 within 
which the .cam follower 24'! is adapted to be en 
caged, but only when the head 219 ‘is in lowered 
position. “This will occur of course only during 
the travel of the cam plate .I'IZand its associated 
mechanism with the carton in the forward direc 
tion of the machine. On (the return traverse, 
whenthe headv 2I9 is raised, the cam follower 241 
will lie .above the member 1248, as shown in Fig 
ure 44. 
In Figure .37 I have shown, supported above the. 

machine on‘the upper frame member I42, ‘a tank 
or.re_servoir.2<5:l for sealing substance 25.2. Again 
Ishaveindicated‘diagrammatically electrical heat 
ins means :253 and. a plunger 254 {indicative of 
the fact ,that. the sealingsubstance ‘is maintained 
under some pressure. ‘The reservoir is connected 
to the‘ .valve 22‘I by rai?exiblefconduitvor aconduit 
ail-portion of which is ?exible as at 25.5. Electrical 
heat may be applied .to the. conduit or ‘a portion 
thereof asd-iagrammatically indicated ‘at . 256. 
As already indicated, the machine. last described 

may be employed to form closures in either end of 
a'bagstube. In one operationon such a machine" 
erected,tubular lined cartons; may be run through 
and sealed and ‘closed on the bottom end. Then‘ 
they‘ may be returned ‘to ‘the machine after ?lling 
and the upperclosureof the liner made together 
Withithe closureof theupper ?aps. Or ?lled and 
un?lled cartons ‘may be run through the machine 
engaged in alternate cages. ‘The machine em 
bodies means for folding down the upstanding 
sealed mouth of the liner a; at .256 in Figure 37, 
and- thereafter has means for folding over “and 
closingior sealing,if desired) ‘the carton flaps. ‘ 
Modi?cations may be made in. my invention 



2,412,862 
19 

‘without departing from the spirit of it. Having 
thus described my invention; what I claim as ‘new 
and desire to secure by Letters Patent is: I 

l. A method of hermetically sealingv the end of 
a ?exible tubular bag or liner which comprises 
pressing together opposite walls thereof whereby 
to hold them against each other along a line 
spaced from the end of the liner, opening up the 
liner end so as to separate the said walls beyond 
the line of pressure and introducing a sealing 
medium into said open end in a continuous body 
to form a plastic, ribbon-like mass whereby to 
effect a seal above the line at which said walls are 
held together. 

2. The method of claim 1 wherein the sealing 
medium as so introduced is a thermoplastic ad 
hesive capable of forming a ?rm bond with said 
walls, and is in a heat-softened condition. 

3. The process claimed in claim l'wherein the 
introduction of sealing medium is carried on pro 
gressively :along the line at which said walls are 
held together whereby to distribute itsubstan 
tially evenly along said line. , j - , 

V 4. The process claimed in claim 1 wherein the 
introduction of sealing medium is effected pro 
gressively along the line at which said‘ walls are 
held together, whereby to distribute it substan 
tially evenly along said line, and‘wherein the said 
walls above the said line are thereafter pressed 
together whereby to effect a further distribution 
of said sealing medium therebetween, and to pro-' 

duce awider area of sealing. 5. The method of sealing an end of a ?exible 

tubular bag'or liner, which comprises‘bringing' 
together opposite walls thereof along a line spaced 
from the liner end, and pressing said walls to 
gether along said line, opening up said liner end 
beyond said line of pressure, inserting‘. a nozzle 
therein, causing a plastic sealing medium to ex 
trude from said nozzle in acontinuous ribbon, 
and moving the nozzle relative to said baglend so‘ 
as to distribute said continuous ribbon of sealing 
medium within the liner end adjacent to said line. 

. of pressure, and substantially" 'coterminous 
therewith. 

6. The process claimed 
said bag or liner is in' motion during the intro 
duction' of adhesive therein and wherein the said 
nozzle is ?rst introduced into the liner end, moved 
forwardly in the‘ direction of motion of the liner 
to deposit sealing medium at the leading termi'-' 
nus'of the liner and then moved backwardly to“ 
apply the medium along said line of ‘pressure andv 
at the'trailing terminus thereof, then moved for- ' 
wardly to accommodate'the motion of the liner, 
and ?nally withdrawn therefrom. V v 

7. The process claimed in claim 1 wherein the 
said bag or liner is in motion during the intro 
duction of adhesive therein and wherein the said 
nozzle is ?rst introduced into the liner end, moved 
forwardly in the direction of motion of the liner 
to deposit sealing medium at the. leading termi 
nus of the liner, then moved backwardly to ‘apply 
the medium along said line of pressure and at the 
trailing terminus thereof, then moved forwardly 
to accommodate the motion of the liner, and 
?nally withdrawn therefrom, and in which after 
the introduction of said sealing medium, the said : 
walls above the?rst mentioned line of- pressure 
are pressed together so as to effect a further dis 
tribution of said sealing medium, and to produce. 
a wider area ‘of sealing. . 

, 8.'A process of sealing the mouths of ?exible 
tubularbags or liners which comprises juxtapos 
ing and pressing together the walls along a line 

in claim, wherein the 
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across the‘ liner spaced from the actual mouth 
thereof, separating said walls above said line of 
pressure, introducing a sealing medium therein in 
a continuous body so as to form a plastic, ribbon 
like mass, again juxtaposing said walls and 
spreading said medium by outside manipulation 
above the line of pressure whereby to insure a 
continuous adhesive juncture between said walls, 
extending fully across said liner. 

9. In a machine for the purpose described, 
means to press together opposite wall portionsof 
a liner or the like along a line across said por 
tions but spaced from the ends thereof to- pre 
vent the downward displacement ?ow of an ad 
hesive substance introduced therein, means to 
separate said wall portions beyond said line of 
pressure, and means to introduce between said 
wall portions an adhesive substance in a continu 
ous body and in a, condition to bond with said wall 
portions, so as to form a plastic, ribbon-like mass 
for effecting a seal above said line of pressure. 

10. In a machine for the purpose described, 
means to press together opposite wall portions of 
a liner or the like along a line across said por 
tions but spaced from the ends thereof, means to 
separate said wall portions beyond said line of 
pressure, and means to introduce between said 
wall portions an adhesive substance in a continu 
ous body to form a plastic ribbon-like mass, and 
in a condition to bond with said wall portions, 
and means for imparting to said last mentioned 
means movement with respect to said wall por 
tions whereby to deposit said adhesive substance 
along said line of pressure. - - 

11. In a machine for the purpose 
means to press together opposite wallportions .of 
a liner or the like along a line across said, Por-v 
tions but spaced‘ from the endsthereof to vpr.e-. 
vent the downward ?ow of an adhesive substance. 
introduced therein, means to separate said wall, 
portions beyond said line of pressure, and means 
to introduce between said wall portions anad 
hesive substance in a continuous body to form‘ a 
plastic ribbon-like mass, and in a condition to» 
bond with said'wall portions, and means for-im 
parting to said last mentioned means movement; 7 
with respect to said wall portions whereby to d'e-. 
posit said adhesive substance along said line of, 
pressure, and means, for pressing the separated 
wall portions together after the introduction of ' 
said adhesive therebe'tween to distribute said ad‘-> 
hesive and widen the area'of sealing.‘ ‘ 

12. In a machine for closing the open end of a‘ 
tubular liner means for moving the liner in. a 

, path, means to press the walls thereof together 
along a line adjacent to but spacedfrom the 
liner end, means for opening up the‘linerend 
beyond said line of pressure, nozzle ‘means for 'in- i 
troducing an adhesive into said opened'liner ends ' 
in a continuous body so- as to form a plastic rib-1 
bon-like mass, and means for manipulating out‘ 

distribute the plastic adhesive therein. _r ' ' 
side surfaces of the liner end thereafter so as’to" 

13. In a machine for sealing-the "open 'end of a I a 
, liner included in a carton,»means for moving the ' 

carton in a path and in erected condition, spread; 
ing means for entering the 'end of theliner and 
acting to spread and ?atten it,_means traveling 
with the carton to press the ?attened walls of the 1 
liner together along a line of pressure‘ adjacent“ 
but spaced from the 1iner.end,'me'ans for opening " 
up the liner end beyond the line of pressure, noz 
zle means for introducing‘ into said liner end a 
sealingv adhesive in‘ a-icontinuous' body so asto 
form :a plastic, ribbon-.-like 'massfandmeai'isfor-v 

described,’ 
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pressing the liner end after the introduction of 
adhesive therein, said means acting to displace 
said adhesive so as to insure the formation of a 
complete seal all across the liner opening. 

14. In a machine for sealing the end of a tubu 
lar liner, means for pressing together the walls of 
said liner adjacent but spaced from the end 
thereof, means for opening .up the end of said 
liner beyond the line of pressure thereon, a head, 
a nozzle rockably mounted on said head, and a 
cam means to actuate said nozzle to cause said 
nozzle to enter the open end of said liner, to rock 
while in said liner, and to be withdrawn there 

a connection between said nozzle and a 
source of supply of adhesive substance, valve 
means, means to actuate said valve means in 
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time with the movement of said nozzle to cause 
said adhesive to issue in a continuous body from 
said nozzle While said nozzle is in said liner, and 
means acting to press the area of said liner be 
yond said line of pressure after the withdrawal of 
said nozzle to distribute the adhesive therein, said 
cam means being con?gured to cause said nozzle 
to enter the end of said liner, to rock forwardly 
in the direction of motion of the liner to deposit 
adhesive at the forward corner of the liner end, 
to rock rearwardly during the further motion of 
the liner to distribute adhesive along the line of 
pressure therein to the rear corner thereof, then 
to rock forwardly and be withdrawn. 

SAMUEL BERGSTEIN. 


