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1. 

This invention relates to an improvement in 
lined cartons and a method of making them, and, 
more particularly, to a method of making and 
lining a standard four side carton upon standard 
carton machinery with a liner of heat-sealable 
material and a lined carton made by this method, 
the liner in the carton being so arranged and 
constructed that its open mouth may be easily 
flattened to be securely sealed. 
The well-known standard paperboard or card 

board cartons, in which Substantially all maSS 
production merchandise is sold, are the so-called 
“four sided' cartons, which are comprised of a 
front panel, a rear panel, side panels, glue lap, 
and end flaps formed from an integral blank 
characterized by four parallel longitudinal score 
lines which define the front, rear, and side panels 
and the glue lap. Although ingenious Scores and 
cuts in the carton blank may vary the ultimate 
appearance of the carton, the overwhelming ma 
jority of all cartons are basically four-sided. This 
is both the cause and result of the automatic 
carton machines used in substantially all of the 
numerous carton plants being substantially 
standardized. The ultinate objective in manu 
facturing lined cartons, therefore, has been to 
invent a method. Which would permit a lined 
carton to be made in a standard carton machine 
without altering the construction of the machine 
or its sequence of operations, but by simply add 
ing a simple element and interposing the opera 
tion of the added element so that it would not 
interfere with the standard Operations. This in 
vention achieves that objective. 

Heretofore, any lined cartons which have been 
susceptible of manufacture on any sort of auto 
matic machinery, standard or otherwise, have 
not been entirely satisfactory because of the lo 
cation and arrangement of the longitudinal seam 
which forms the liner sheet into a tube. The 
form of the longitudinal seam in the liner pre 
sented a particularly difficult obstacle to over 
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come when it was attempted to heat-seal the 
open mouth of a filled carton. The two types of 
longitudinal liner Seam used heretofore were 
either a lap seam or a face-to-face seam on a 
reversely turned fin. The lap seam itself could 
not be heat-sealed and the extra thickness of 
the liner at the lap made heat-sealing of the 
mouth of the liner difficult. The face-to-face 
seam on a reversely turned fin could be heat 
sealed, but, to seal the mouth of this type of 
liner, the reversely turned fin must be unfolded 
to obtain a seal without reentrant folds or extra 
thicknesses of material. This renders such lin 
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ers with a reversely turned fin difficult to use in 
automatic or semi-automatic sealers, particularly 
in the case of four-sided cartons where the fin is 
located at the corner of the carton and thus re 
quires a flat seal at the mouth of the liner to 
extend diagonally of the erected carton. All of 
the foregoing objections are overcome by this in 
vention which provides a liner with a substan 
tially butt-welded longitudinal - Sean detectible 
only by the presence of a fine longitudinal bead 
which is so small that it does not interfere with 
the sealing of the mouth of the liner. In a lined 
four-sided carton made according to this inven 
tion, longitudinal fins on the liners are eliminat 
ed and the mouth of the liner may be sealed along 
a line parallel to the front and back panels of the 
carton in an automatic or semi-automatic heat 
Sealer. 
Another object of this invention is to provide a 

lined carton in which the inner liner, though 
formed from a flat liner sheet attached to a flat 
carton blank and, consequently, formed simul 
taneously with the formation of the flat blank, 
may be pulled out of the completed carton as a 
separable bag element. Heretofore, in lined car 
tons in which the liner constituted a Separable 
bag element, the liner was a preformed bag 
around which the Carton Was formed or a pre 
formed bag inserted into the Completed carton. 
My invention eliminates the heretofore neces 
sary bag preforming operation. 
Other objects and advantages of this inven 

tion will be apparent from the following specifi 
cation, claim and drawings, in which: 

Fig. 1 is a plan view of a fiat four-sided carton 
blank With a liner sheet attached. 

Fig. 2 is a plan view of the carton blank shown 
in Fig. 1 after the first folding operation and il 
lustrating the formation of the longitudinal side 
seams in the liner. 

Fig. 3 is an elevation of a completed collapsed 
flat tubular lined four-sided carton formed from 
the blank shown in Fig. 1 but with bottom flaps 
turned up to show the bottom mouth of the liner 
sealed. 

Fig. 4 is a top view of a four-sided carton erect 
ed from the collapsed condition shown in Fig. 3 
and illustrating the manner of flattening the 
mouth of the liner. 
In the drawings, which disclose one form of a 

four-sided carton embodying my invention, lo 
represents the blank of cardboard, pasteboard, 
COrrugated paperboard, or like paper Stock from 
which the outer shell of the lined carton is made. 
In the carton blank, Visible edges, and cuts are 
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shown in heavy solid lines, invisible (i. e., viewed 
through the liner) cuts and edges are shown as 
light single dash lines, visible score lines are 
shown as heavy double dash lines, and invisible 
score lines are shown as light double dash lines. 
Between the parallel longitudinal edges and 
2 of the blank 0 are the four parallel longi 

tudinal score lines 3, 4, 5, and 6. The Spaced 
top fold line 17 and bottom fold line 8, which 
may be completely scored or partly cut and 
scored, as the end flap construction requires, are 
parallel to each other and extend at right angles 
to the longitudinal score lines. The top and bot 
tom lines and the longitudinal edges and score...: 
lines define the glue lap 2 ?, front panel 22, left 
side panel 23, back panel 24 and right side panel 
25, as shown in Fig. 1, the front and back panels. 

4 
margins 52 and 54 during the fabrication of the 
carton in standard carton machinery. The liner 
sheet 50 is composed of heat-sealable sheet Stock, 
which is also water-proof or moisture-proof, and 
may also be oil-proof, depending upon the needs 
and characteristics of the product being pack 
aged. Examples of sheet stock meeting the re 
quirements of the liner sheet 50 are rubber hy 
drohalide film, such as the rubber hydrochloride 
film known commercially as “Pliofilm,' polyvinyl 
resin film, such as the polyvinyl chloride and/or 
polyvinyl acetate film known commercially as 
“Koroseal' or "Winylite,' cellulose acetate, or any 
other...thermoplastic film which will seal or Weld 
under heat and pressure. The liner sheet 50 may 
also consist of a paper backing sheet provided 
with an inner (with respect to the complete car being of equal width but the glue lap being nar 

rower than the side panels, which are of equal 
Width. , 

The bottom closure in the carton made from 
the blank to shown in Fig. 1 is designed to be 
provided with a sealed end closure. The blank 
f0, therefore, is provided with the customary seal 
ing flaps 3i, 32,33, and 34 integral with the glue 
lap and panels 21, 22, 23, and 24, respectively, 
along the bottom fold line 8. The top closure 
of the carton made from the blank'? Ois designed 
to be provided with a tuck-in closure. The blank 
19, therefore, is provided with the customary side 
flaps 4 and 43 and tuck-in flap 44 integral with 
the glue lap 2, side panel 23, and rear panel 24, 
respectively, along the top-fold line. 7. The end 
closures described above are merely described by 
way of example, the particular style of end-clo 
sure or arrangement and location of the end flap 
being more or less immaterial to this invention. 
It is preferred, however, that the panel inside the 
side score line (i.e., toward the center of the 
blank with respect to the side score line, the line 
6 being the side score line in this disclosure) be 
provided with both top and bottom flaps, and 
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that the outside edges of these flaps be continu 
ations of the side score line. It is also preferred 
that the top and bottom score lines, at least ad- 4. 
jacent theside score line be cutscores rather than 
creased or pressed scores, and, further, that these 
top and bottom flaps extend to or slightly beyond 
the top and bottom edges of the liner sheet. 
- The liner sheet 50 is of such a length that it 5 

will extend beyond the top and bottom foldines 
a sufficient distance to permit the top edge and 
the bottom edge to be sealed when the carton 
is formed and erected. The width of the liner 
sheet:50 is such that, when placed upon the blank 
o, one longitudinal margin will extend beyond 
and outside the side score line and the other lon 
gitudinal margin will extend outside and over 
hang the longitudinal edge of the blank opposite. 
ly disposed with respect to the side score line. 
Thus, in the blank shown in Fig. 1, one longi 
tudinal edge 5f of the liner sheet 50 overhangs 
the longitudinal edge fl of the blank AG to pro 
vide a margin 52 and the other longitudinal edge 
53 of the blank 50 extends beyond and outside the 
side-score line? 6 to provide another longitudinal 
margin 54. The linersheet 50 is adhered to the 
blank 10 by means of suitable areas of adhesive 
6, 62, 63, and 64 applied to the glue lap and 
panels 21, 22, 23, and 24, respectively. Additional 
spots or lines of-temporary adhesive 66, '67, and 
68 may be applied to the end flaps 44, 41, and 34, 
respectively, to temporarily adhere the top cor 
.ners and the bottom-corners of the liner sheet 
50 to the several flaps adjacent the longitudinal 
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ton) surface laminated or coated with thermo 
plastic heat-sealing material, such as a natural or 
synthetic thermoplastic heat-sealing resin and/or 
a plasticizer. In any event, the lining sheet 50 
should be thin enough so that tWothicknesses 
may be cut through by a knife against the blank 
f) or against a cooperating metal anvil as the 
carton blank passes through a gluer in a standard 
carton machine Set-up. 
... To fabricate my carton in standard carton ma 
chinery, the blank if 0 is first cut out of suitable 
board sheet stock in any suitable die-cutter. The 
die-cut flat blank. 0 is then run through a stand 
ard window pasting machine which spots the sev 
eral areas of adhesive 6?, 62, 63,64, 66, 67, and 68 
upon the blank C and substantially simultane 
ously cuts off, the liner. Sheet .50 from a roll of 
liner stock and applies the liner sheet 50 to the 
blanko, to form the combined, blank and liner 
sheet as shown in Fig. 1... - 

... The combined blank.f. and liner sheet 50 is 
then passed through a standard gluer which first 
applies the longitudinal band of adhesive 65 to 
the side panel 25 by means of a gue wheel or 
similar standard adhesive applying means. The 
combined blank and liner is then folded along 
the central score line 4 so that the glue lap 2 
Overlies, the back panel 24 and at least a portion 
of the longitudinal liner margin 52. Will overlie 
the liner margin 54 in substantially face-to-face 
contact, the margin 52 being wide enough so that 
the longitudinal edge 51 of the liner 50 will ex 
tend outside and beyond the side score line fS 
When the combined carton blank and liner are so 
folded, as shown in Fig. 2 of the drawings. 
Up to this point, the operation and procedure 

have been the standard and conventional ones in 
5 the manufacture of standard four-sided cartons, 

except insofar as the liner sheet 50 is located 
somewhat differently from and is larger (in pro 
portion to the size of the blank fe) than the win 
dow of transparent film normally applied in a 
standard window machine. It is also novel prac 
tise to provide the preferred spots of temporary 
adhesive 66, '67, and 68. Even these exceptions 
to Standard practise do not require alterations 
in the window machine or changes in procedure 
but merely require a slightly different setting of 
the sheet cutting and spotting elements of the 
machine. At this point, however, is interposed 
the additional step in the otherwise substantially 
standard procedure and an additional element 
must be added to a standard gluer. With the 
folded carton blank passing through the gluer 
in the direction indicated by the directional ar 
row in Fig. 2, it passes under a sealing and cut 
off element 70 which trims off the margins 52 and 
54 and heat-Seals the liner sheet 50 together 
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along a longitudinal seam to form the liner 
sheet 50 into a tube. It is also this point at Which 
the preferred spots of temporary adhesive 66 and 
67 serve their function. Because the feeding 
tapes run continuously in a standard gluer, thus 
moving the banks uninterruptedly through the 
machine, heat-sealing and cut-off element it is 
held stationary by fastening it to a Suitable fixed 
member in the machine, the folded blank being 
dragged under, i. e., through, the heat-Sealing 
and cut-off element by the feeding tapes. ... If the 
heat-sealing and cut-off element 70 is simply a 
stationary heated knife, as shown in Fig. 2, the 
liner sheet margins. 52 and 54, being free aind 
loose from the blank it, would ruck up as the 
forward edge of the liner sheet 50 WaS engaged 
by the heat-sealing and cut-off element f). This 
tendency of the loose liner margins to ruck may 
be minimized by having the element to comprised 
of a heated wheel provided with a sharp knife 
edge, or a heated narrow-rimmed Wheel Which 
first engages and heat-seals the Overlying plies of 
the liner sheet and a knife immediately following 
the heated narrow-rimmed wheel, which cutS 
through the heat-seal and trims off the margins 
52, and 50, or by mounting the element. So that 
it is normally raised but is lowered into engage 
ment with the blank by a suitable timer, such as 
an electric eye timer, for example, just as the 
forward edge of the liner .50 passes under the ele 
ment T. Regardless of which one of the Suitable 
heat-sealing and cut-off elementS may be emi 
ployed, the tendency of the forward edge of the 
liner sheet 5 to ruck up is prevented by provid 
ing the spots of adhesive 66 and 67 which adhere 
the forward edge of the linersheet 5 adjacent 
the margins 52 and 54 to the relatively stiffer 
flaps of the blank it. Thus, as the heat-Sealing 
cut-off element engages the forward edge of the 
liner sheet 50, the liner sheet will be held and 
prevented from rucking and wrinkling. If the 
heat-seal and cut-off is started correctly, there is 
no especial tendency for the plies of the liner 
sheet 50 to ruck up thereafter, particularly if the 
bottom ply is secured to the blank to adjacent 
the seam 7, as by the area of adhesive 64, for 
example. 

It should be particularly noted that the Seam 
is formed on or just inside the side score line 

6. Thus, no reversely turned fin will be formed 
when the carton is completed and erected, and 
yet the seam in the liner Will be Substantially 
Supported by the corner which is formed in erect 
ing the carton and folding the blank along the 
longitudinal side score line 6. When it is stated 
hereinafter that the longitudinal Sean in the 
liner is formed "at' the side score line, it is to be 
understood that the Seam is located on Or just 
inside the Side SCOre line. 
By providing the panel inside the side Score 

line with flaps having outside edges which are 
extensions of the side Score line, it is usually pos 
sible to cut through the Superimposed plies of 
the liner sheet against the blank throughout the 
length of the longitudinal Seam in the liner 
sheet. Also, by cut-scoring the portions of the 
laterally extending score lines which the longi 
tudinal liner Sean crosses, there are no creased 
score lines which the element to must ride over 
in forning the Sean T. Such creased Score 
lines could cause the element 70 to jump and fail 
to form the seam at the lateral Score lines. 
However, in the event that the carton blank is 
not provided with top and bottom flaps having 
outside edges which are extensions of the Side 
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6 
score line, or in the event that the stock in the 
blank is too soft to permit the element u to heat 
seal and cut-off the liner .5) directly against the 
blank, the element it may be provided. With a 
thin metal anvil which Will slip between the OWer 
lying liner and the blank to permit the element 
it to cut and heat-seal the liner against the hald 
Surface of the anvil rather than against the Soft 
surface of the blank. . . . 

It should also be pointed out that the Seam 
is very narrow, being preferably about as Wide 
as the thickness of one ply of the liner sheet. 
Thus, the seam is substantially a butt joint 
rather than a wide face-to-face joint. Because 
the inner surfaces of the liner are actually Welded 
together at the seamli, the Sean is as strong 
as the liner material and just as strong as the 
Wide lap or face-to-face seams, believed to be 
necessary heretofore, could be. In the drawings, 
the width of the seam is exaggerated for pur 
poses of illustration. Actually, the seam Timay 
pe scarcely perceptible, being noticeable only as 
a slight bead on the outer surface of the tubed 
liner sheet. . . . . . . . 
After the longitudinal seam i? is formed, the 

remainder of the operations in forming the lined 
carton are staindard Operations performed in 
standard carton machinery. After the longi 
tudinal seam i? is formed, the next Operation in 
the guer is that of folding over the side panel 
25 along the Side score line 6 and adhering the 
panel 25 to the glue lap 2 by means of the band 
of adhesive 35. This operation, in the formation 
of standard Linlined four-sided cartons, normal 
ly follows immediately after the operation of 
folding the blank along the central Score line. 

After the blank has passed through the guer, 
it is in the form of a flat collapsed lined tube. In 
most instances it may be regarded as being con 
plete for sale to the user. FioWever, Some uSerS 
may want tie flat collapsed cartons delivered 
with the bottom of the liner tube Sealed. In Such 
instances, the fiat collapsed tubular carton is 
then taken from the gluer and paSSed through a 
right-angle giuer. in a right angle gluer the Car 
ton is fed through the machine in the direction 
indicated by the directional arrow in Fig. 3. The 
right-angle gluer first folds back the bottom flaps 
3 and 32, as shown in Fig. 3, exposing the bot 
ton of the tubular liner 5. Which rests upon the 
botton iiaps 33 and 34. The botton Sea. F2 is 
then formed by passing the carton under any 
suitable heat-sealing device, such as a heated nar 
row-rimmed wheel, for example, substituted for 
the usual glue wheel in a right-angle gluer. No 
cut-off device is necessary in this sealing opera 
tion. In the particular carton shown the Seal 
2 is formed by the leat-Sealing device preSS 

ing the plies of the liner together against the un 
folded bottom flaps. If the bottom flaps do not 
form a Substantially continuous surface under 
the Seal, the heat-sealer for the seam 72 should 
be equipped with an anvil plate to support the: 
liner during the botton Sealing operation. In 
the embodiment shown in Fig. 3, the spot of ten 
porary adhesive 68 serves to anchor the forward 
edge of the under ply of the liner 50 to the flap 
34 to prevent rucking. 

It, Will be noted that the botton sealing seam 
72 extends from the central score line to the side 
Score line, which become diagonally opposite cor 
ners when the flat collapsed carton is erected, 
Because the Sean 72 will thus extend Substantal 
ly diagonally across the bottom of the carton 
When erected, the Sea 2 must be spaced below 
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the bottom fold lines of the carton a sufficient 
distance to prevent the liner from pulling away 
from the carton walls when the carton is erected. 
This distance will vary according to the relative 
Width of the erected carton to its thickneSS. 
Thus, with the Width of the carton as a and the 
thickness as b, the distance ac from the bottom 

5 

fold line. 3. to the seal. 2, as shown in Fig. 3, . 
should be equal to 

- - - ab 

To fold the particular carton shown, the user 
erects the fiat collapsed carton and the bottom 
flaps are sealed or pasted together in the usual 
manner to form a sealed bottom. The top flaps 
Will then be pulled down in the usual manner, as 
shown in Fig. 4, to allow the liner mouth to be 
flattened along the line 3 parallel to the front 
and back panels for sealing, in any suitable heat 
sealer. Because the spots of temporary adhesive 
66 and 6, which adhered the forward edge of the 
liner to the flaps during fabrication, are very 
Weak and designed for temporary adhesion only, 
the mouth of the liner is separated from the flaps 
without resistance. After the mouth of the liner 
is sealed andfolded down, the flaps may be closed 
in the usual manner. . . 
-For clarity of illustration, the areas of adhesive 

6, 62, S3, and 64 are shown in Fig. 1 as the some 
What conventional heavy rectangular, areas of 
adhesive which adhere the liner sheet to the 
margins of the panels of the blank. If these 
areas are as heavy as shown in Fig. 1, the liner 
50 will, for all intents and purposes, be perma 
nently secured in the outer carton, since it would 
be practically necessary to tear the outer carton 
apart to renowe the liner 58. However, just as 
the small spots or lines of adhesive 66, 67, and 68 
will temporarily adhere the liner 50 to the blank 
9 during the formation of the lined carton but 

permit the liner to be readily, separated from the 
flaps after the carton is formed, so may the areas 
of adhesive 6, 62, 63, and 64 comprise light lines 
Or Spots of adhesive which serve as somewhat 
temporary areas of adhesive to adhere the liner 
sheet 59 to the blank during the formation of 
the carton. Thus, after the carton is formed, 
the liner 5 is not interlocked with the bottom 
flap or between the glue lap and side panel and, 
consequently, may be simply pulled out of the 
carton as a readily separable bag element. When 
the cartor is packed with greasy or pasty mate 
rials, it is particularly convenient to be able to 
separate the liner readily to squeeze out or other 
wise remove the greasy or pasty contents. 
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A package made. from my carton is sift-proof, 

moisture-proof, and even oil-proof, if the liner 
itself is oil-proof, because all seams in the liner 
sheet are thoroughly heat-sealed. It will be 
noted in Fig. 4. that the longitudinal seam - and 
the lateral top heat-seal will have to cross. 
Because the Seam if is so fine, however, it will 
not prevent: a secure top heat-seal from being 
obtained. It does not act as an extra thickness 
of material, as did the Seams in the lapped or 
face-to-face...longitudinal seams employed here 
tofore... . . . . - . . . . . . . . . . . . . 
From the foregoing, it is apparent that by my 

method, a lined four-sided carton, may be made 
in standard four-sided carton machinery, without 
Substantially altering the machinery itself or the 
Sequence of normal. Operations. . It is also appar 
ent that a carton With a longitudinally seamed 
liner, made according to my invention, may be 
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more readily handled in automatic carton filling 
and sealing machinery since: my carton liner 
eliminates, the objectionable. lap or face-to-face 
reversely turned fin seams employed heretofore. 
My invention, therefore, though intended pri 
marily for standard four-sided cartons, may be 
applied to improve other special types of cartons, 
Such as the so-called "six-sided' cartons, or the 
like, which must be manufactured on special 
Inachinery. . . - - ... - 

My invention, therefore, is not limited to the 
particular embodiment disclosed, either in whole 
or in part, but is limited only to the scope of the 
following claim. In the claim, the meaning im 
parted to the terms is to be consistent with the 
use of the same terms in this specification. 
What is claimed is: . . . . . . . . . . . . . . . 

In a carton of the class described, a fiat tubu 
lar four-sided carton: blank folded along, two 
parallel longitudinal score lines, a heat-sealable 
liner sheet adhered to the inner surface of said 
tubular carton blank, and a longitudinal seam 
in Said liner, Said Seam being comprised of heat 
Sealed edges of Said liner; sheet and located at a 
fold in said blank, said blank having a second 

5 pair of longitudinal score lines, parallel to said 
two score lines and top and bottom fold lines 
transverse to Said Score lines, said score lines and 
said fold lines defining a front panel, a back 
panel, and two Side panels, and as transverse 
heat-sealed Seam. extending across said liner par 
allel to said bottom fold, line, said transverse 
heat-Sealed Seam being Spaced from said bottom 
fold line at least a distance equal to the square 
root of One-half the product of the widths of the 
front panel and the side panel. 
- HERBERT J. STOTTER. 

  


