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[57] ABSTRACT 
A method is provided of forming a tube from a ?at 
web of material including the steps of: 

providing a web having at least scalable edge parts; 
moving the web around the surfaces of a tube 
’ forming means to form a tubular structure with at 

least the scalable edge parts in overlapping 
relationship with each other; 

bonding the overlapping edge parts together and 
passing the tubular structure along the outer . 
surface of the tube forming means and around a 
lip of the tube forming means and into the 
interior thereof to form a tube receptive for 
?lling. 

The overlapping edge parts of the tubular structure 
are sealable by pressure, or heat if desired, and the 
movement of the tubular structure is under tension so 
as to provide the forces necessary to align and assist in 
sealing the overlapping edge parts as the tubular 
structure is moved. 

A method also is provided of making a package using 
the tube described above including the further steps 
of: 

closing the formed tube at its end; 
inserting an article in the tube; 
forming a closure in the tube adjacent to the article; 
and 

severing the tube adjacent to the closure to form a 
package. 

The tube may be evacuated of air prior to closing the 
portion of the tube adjacent to the article and the 
closed tube may then be shrunk into contact with the 
article to form a shrink package. 

1 Claim, 8 Drawing Figures 
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TUBE AND PACKAGE MAKING METHODS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention is a tube forming and package making 

method and, more particularly, is directed to a novel 
method of forming a tube from a ?at web of heat 
shrinkable material having scalable edge parts and of 
packaging an article or contents in such tube to make 
a shrink package. 

2. Description of the Prior Art 
Packaging arrangements and tube forming and pack 

age making apparatus and methods of this general type 
are old. 

It is known, as exempli?ed in U.S. Pat. No. 2,890,552 
to Henderson, to skin-package articles such as hams 
and eviscerated poultry by forming a pouch or bag 
from a ?at web or a seamless tube, inserting the article 
into the pouch, evacuating the interior of the pouch, 
sealing its mouth portion and heat shrinking the pouch 
into conformity with the shape of the article being 
packaged. 

U.S. Pat. No. 3,5 14,165 to Greenwell teaches a 
method of and apparatus for packaging articles in heat 
shrinkable film by separating a tube of such ?lm 
wrapped around spaced groups of the articles (by 
shrinking the tube along a weakened zone) and then by 
shrinking the tube section formed thereby around an 
article group to form a shrink package. 

U.S. Pat. No. 3,380,220 to Jennings et al. discloses a 
plastic bag tree packaging method including placing a 
supply of tubular material upon the exterior surface of 
the tubular element and intermittently drawing tubular 
material from this surface and into such tubular ele 
ment for the purpose of enclosing a tree being passed 
therethrough. The tree movement draws the prefabri 
cated tube stock from the outer surface of the wrapping 
sleeve so that it will automatically encircle or enclose 
the tree. When the supply of tubular material on the tu 
bular element is exhausted, the empty tubular element 
is moved to a loading station where a new supply of tu 
bular material is placed on it. 

In the apparatus and methods described in these pa 
tents, as in other apparatus and methods of the known 
prior art, the tube forming and package making opera 
tions are either not continuous, require additional steps 
or parts or do not provide the total, practical, utility 
found in the instant tube forming and package making 
method of this invention, as will become apparent. 

SUMMARY OF THE INVENTION 

In the method of the instant invention, the tube is 
formed from a ?at web having at least sealable edge 
lanes by passing the web around and through a unique 
tube forming means. This tube forming means has an 
outer mandrel section about which the web is wrapped 
and reversed to pass within and adjacent to the outer 
surface of a cylindrically shaped inner mandrel. The 
edges of the flat web are brought into an overlapping 
relationship with each other by passing around and 
within the outer mandrel section and a seal is then ef 
fected to bond the overlapping edges of the web. The 
seals can be formed by combinations of pressure with 
a pressure-sensitive adhesive, heat with a thermoplastic 
adhesive, heat and pressure with nothing but the bond 
ing of thermoplastic web lanes by their own substance 
and by combinations of the above. 
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The formed tube then passes over a part of the outer 

surface of the inner mandrel, around its lip portion and 
within the inner mandrel after being reversed l80° in 
flow path. This tube reversal permits the web to be 
formed into a tubular con?guration in a minimum 
length path which procedure results in greatly short 
ened equipment requirements. 
The passing of the partially formed tube around a 

portion of the outer surface of the inner mandrel and 
around the lip of the inner mandrel enables the web to 
be formed into a tube having uniform overlapping edge 
parts. The formed tube positioned within the inner 
mandrel is in an operative-packaging position for re 
ceiving an article to be packaged. - 
The open end of the positioned tube is gathered, 

crimped and banded with a formed wire or metallic 
band. The article to be packaged is then pushed into 
the closed-end tubing within the inner mandrel of the 
tube forming means so that it is positioned against the 
closed end. This movement of the article against the 
closed end of the tubing advances the tubing so that ad 
ditional tubing is formed from the ?at web by the tube 
forming means. 
The packaging structure with the article in it is then 

evacuated of air, closed at the top end and severed 
from the tube to form a package. This package is pref 
erably heated by impinging hot air on it or by placing 
the package in a hot water bath to shrink the web about 
the article and thus to form a shrink package. 
The methods and apparatus known to the art do not 

provide these numerous interlocking advantages in 
tube forming and package making operations and it is 
this novel combination of steps that is the instant inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWING 

FIG. 1 is a side view of parts ofa package making ap 
paratus for practicing the tube forming and package 
making methods of this invention. 

FIG. 2 is a perspective view of parts of the apparatus 
of FIG. 1. 

FIG. 3 shows, in greater detail, an adhesive applying 
means of the apparatus of FIG. 1. 

FIGS. 4—8 show steps of the package making method 
of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The method of this invention is designed to seal over 
lapping parts of plastic film having scalable edge parts 
to form a tube without damaging the material during 
the sealing operation. The tube is formed using novel 
tube forming steps and is positioned to receive an arti 
cle in making a package. 

Referring to FIGS. 1 and 2 in particular, there is 
shown an apparatus suitable for the practice of the tube 
forming and packaging making method of this inven 
tion. 

Brie?y described, a preferred tube forming method 
of the invention includes the steps of: 
moving a web from a supply source and into opera 

tive relationship with a tube forming means; 
applying an adhesive along at least one edge part of 

the web as it moves toward the tube forming means; 
moving the web over and around the forming sur 

faces of the tube forming means whereby to form an 
open-ended tubular structure with edge parts of the 
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web in overlapping relationship with each other and 
with the adhesive positioned therebetween; 
moving the tubular structure, under tension, in a ?rst 

path along and in sliding contact with an outer surface 
of the tube forming means and toward a ?rst end open 
ing thereof; and 
moving the tubular structure, under tension, around 

the lip de?ning the ?rst end opening of the tube form 
ing means and in sliding contact therewith and then in 
a second path through the inside of the tube forming 
means whereby the movement of the web along the 
?rst path along the surface of the tube forming means 
and around the lip of the ?rst end opening of the tube 
forming means and in the second path through the in 
side thereof, under tension, provides sufficient pressure 
to enable the adhesive to seal the overlapping edges of 
the tubular structure together to form a tube. 
A preferred method of making a package of this in 

vention includes the steps just described of forming a 
tube, plus the additional steps of: 
moving the tube beyond a second end opening of the 

tube forming means; 
securing parts of the tube together adjacent the sec 

ond end opening of the tube forming means to form a 
?rst packaging structure having a bottom closure; 

inserting an article into the open end of the ?rst 
packaging structure and into contact with the bottom 
closure; 
pushing the article against the bottom closure to 

move the first packaging structure in the ?rst path and 
at least a package length beyond the second end open 
ing of the tube forming means wherein such pushing 
moves the web along the ?rst path and in sliding 
contact with the outer surface of the tube forming 
means to form more ‘open-ended tubular structures 
with edge parts of the web in overlapping relationship 
to each other and moves the tubular structure around 
and in sliding contact with the lip of the ?rst end open 
ing of the tube forming means and, then, in the second 
path inside the tube forming means thereby to form 
more tube; 
evacuating air from the first packaging structure hav 

ing the bottom closure and having the package unit 
therewithin; . 

securing parts of this first packaging structure to 
gether adjacent the second end opening of the tube 
forming means to form a first packaging structure hav 
ing a top closure; _ 
securing parts of the tube together adjacent the sec 

ond end opening of the tube forming means to form a 
second packaging structure having a bottom closure; 
severing the ?rst packaging structure having the top 

and bottom closures from the second packaging struc 
ture having the bottom closure to form a package; and 
shrinking the ?rst packaging structure having the top 

and bottom closures into contact with the package unit 
to form a shrink package. 

In practicing the method of this invention, a web 10 
of material, shown in H6. 1, such as thermoplastic 
?lm, is supplied from a supply source ll and moved by 
manual or appropriate mechanical means, not shown, 
into operative relationship with a tube forming means, 
generally designated 20. The supply source may be any 
appropriate source, for example, it may be a web of 
thermoplastic ?lm wound onto a windup roll, as shown. 
From the supply source 11 the web 10 ?rst passes 
around a guide roll 12, into operative association with 
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an adhesive applying means 30, if used, around a guide 
roll or bar 13 and into operative association with the 
tube forming means 20. 
The adhesive applying means 30 is preferably em 

ployed in the practice of the method of this invention 
when webs are used that are not readily heat-sealable 
such as polyethylene terephthalate webs. This adhesive 
applying means 30, as best shown in FIG. 3, includes a 
stationary adhesive applying roll 31 having an adhesive 
passageway 32 and an adhesive slot 33 therein for feed 
ing adhesive adjacent to the edge of the web 10 along 
a path in its undersurface as the web is moved over roll 
31. A uniform path of adhesive is applied to the web as 
the web passes over the vertical column of adhesive 
contained in the adhesive slot 33. The flow of adhesive 
is assured due to the head pressure of the adhesive 
within the adhesive passageway 32 and to the capillary 
attraction between the adhesive and web materials. 
Such flow occurs whenever the web 10 passes by the 
opening in the adhesive slot 33. This application of ad 
hesive is successfully accomplished for both continuous 
and intermittent operation such as is normally experi 
enced in the packaging method of the instant invention. 
To provide adequate and uniform movement of the 
web over the roll 31, there may be provided a pressure 
means for pressingly positioning the web 10 against the 
roll 31 adjacent the slot 33, such pressure means pref 
erably being in the form of an air stream 34 supplied 
from an appropriate source through openings in an air 
pressure supply means 35. The air supply means 35 is 
preferably shaped to have a bottom surface matching 
the top surface of the supply roll 31 and the supply 
means 35 may be provided with a control means 36 for 
regulating the air pressure supply. This adhesive apply 
ing means 30 is adapted to apply an adhesive, prefera 
bly a pressure-sensitive or heat-sensitive adhesive, 
along at least one edge part of the web 10 as it is moved 
and moves toward the tube forming means 20. Other 
means and methods may be used for applying a suitable 
adhesive to the edge portions of the web 10, or, if de~ 
sired, the web 10 itself may be of the type that has an 
inherent sealable edge part or, if desired, the web 10 
may be coated with a scalable material over its entire 
surface. For example, the web may be polyethylene or 
a coated thermoplastic material with an adhesive strip 
adjacent one edge. 
The tube forming means 20, as best shown in FIG. 2 

and FIG. 4, plays a key role in the practice of the 
method of this invention. Such forming means 20 in 
cludes an inner mandrel 21 and forming surfaces 22 
adapted to accept the web 10 to start shaping the web 
10 into a tubular con?guration. The web 10 passes 
around the forming surfaces 22 of tube forming part 23 
and then is reversed around tube shaping edges 24 and 
passed under forming surfaces 22 and around the outer 
surface of the inner mandrel 21. 
The tube forming means 20 is adapted to form an 

open-ended tubular structure with edge parts of the 
web 10 in overlapping relationship with each other (as 
shown in 10' in FIG. 2 and FIG. 4) and with the adhe 
sive material previously applied positioned therebe 
tween. Various teachings of the prior art may be used 
to form the flat web into this opemended tubular struc 
ture; for example, U. S. Pat. No. 3,486,424 to Tanner 
and U. S. Pat. No. 1,313,234 to Jones show comparable 
tube forming devices for accomplishing this step. 
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The tube forming means 20 has a ?rst end opening 
25 and a second end opening 26, as shown in FIG. 2. 
The ?rst end opening 25 of the tube forming means 20 
is de?ned by a continuous lip 27 as shown in FIG. 1 
(parts of the web 10 have been broken away to show 
this). The forming surface 22, the outer surface of 
inner mandrel 21 and the lip 27 of the inner mandrel 
21 play key roles in the practice of the method of this 
invention. The web 10 with the edge parts in overlap 
ping relationship with each other forming the tubular 
structure is moved over and around the outer surface 
of the inner mandrel 21 and toward the ?rst end open 
ing 25 of the tube forming means. In the ?rst path P-l, 
the tubular structure is moved, under tension, around 
and in sliding contact with the lip 27 of the inner man 
drel 21, within the inner mandrel 21 and toward the 
second end opening 26 thereof. This contacting move 
ment of the tubular structure along the lip 27 maintains 
the alignment of the overlapping edge parts and in 
some cases completes the sealing of the overlapping 
edge parts of the tubular structure. Such movement is 
under tension and sealingly presses the overlapping 
edge parts of the web 10 together and effectively main 
tains the overlap in aligned relationship as the web is 
moved through the tubeforming means 20 either man 
ually or by mechanical means. 
As stated, the tubular structure is moved over and 

around the lip 27 de?ning the ?rst e'nd opening 25 and 
in sliding contact therewith and is then moved in a sec 
ond path P-2 through the inside of the tube forming 
means 20 forming a tube T having a longitudinal seal 
S therealong. In certain sealing operations, the sliding 
contacting movement of the overlapping parts of the 
tubular structure with the lip 27 completes the seal; in 
other sealing operations, the tension created by the 
movement of these overlapping edge parts around the 
lip 27 provides suf?cient pressure during the move 
ment of such overlapping parts along the outer surface 
22 of the tube forming means 20 to complete the seal. 
In all cases, the sliding movement of these overlapping 
parts around the lip 27 distributes the forces equally 
back along the tubular structure and this distribution 
maintains the alignment of the edges of the tubular 
structure in overlapping contact. This is so even if un 
equal forces which would normally distort or disrupt 
this overlap are present due to pulling or moving of the 
tubular structure into the tube forming means 20 or as 
a result of unequal forces being placed on the bottom 
closure of a packaging structure formed from the tube 
during a packaging operation, as will later be explained 
in greater detail. 
This reverse forming of the tubular structure around 

the lip 27 and into the inner mandrel 21 is the touch 
stone of the method of this invention. The tubular 
structure is formed equally as well either continuously 
or intermittently by the reverse forming step in the 
method of this invention in which the tubular structure 
is moved from the ?rst path P-l around the lip 27 of the 
inner mandrel 21 and turned 180° into the interior of 
the inner mandrel 21 and then moved in the second 
path P-2 therewithin. This movement takes place with 
the web being under tensile loading. The tension sup 
plied by moving the tubular structure around the lip 27 
and in sliding contact with it and into the tube forming 
means is an effective means of keeping these edge parts 
in overlapping relationship with each other without use 
of pressure devices or wheels, for example. 
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This tube forming step or steps, while novel and un 

obvious in and of itself, accomplishes another desired 
result in that it positions the tube so formed, without 
further movement, and with the parts effectively and 
completely sealed, in a package making position ready 
to receive a package to be loaded, as will now be ex 
plained. 

In the package making method, the steps just de 
scribed provide a package maker with an open~ended 
tube T formed from a ?at web 10' in position to receive 
an article, such as a primal meat cut, not shown. In such 
position, the tube T is held in open mouth position by 
the lip 27 of the tube forming means 20 which now also 
serves as a chute, funnel or tube positioning means for 
assisting in guiding the article into a package structure 
formed from the tube. 

The ?rst step of the package making method is the 
moving of the tube T in the second path P-2 through 
the interior of the tube forming means 20 and beyond 
the second end opening 26 of such tube forming means, 
by appropriate means or manually. It is important to 
observe that this movement draws more material from 
the supply source 11 and through the tube forming 
means 20 in the manner as previously described. 

After the tube T has been moved beyond second end 
opening 26, as shown in FIG. 4, parts of the tube T are 
then secured together adjacent such second end open 
ing 26, as shown in FIG. 5, to form a ?rst packaging 
structure 100 having a bottom closure C-l. Such clo 
sure C-l may be accomplished by gathering the parts 
of the tube T together adjacent the second end opening 
26 and by clipping the gathered together parts by ap 
propriate clip applying means, such as shown at 40 in 
FIGS. 1 and 2. 
With the bottom closure C-1 of ?rst packaging struc 

ture 100 thus formed, an article is inserted into the 
open end thereof and into contact with the bottom clo 
sure C1. The package unit is then pushed against this 
bottom closure C-l to move the ?rst packaging struc 
ture 100 in the second path P-2 and at least a package 
length beyond the second end opening 26 of the tube 
forming means. Su‘ch pushing moves or draws the web 
10 from the supply source 11 along the ?rst path P-l, 
through the tube forming means 20 and then in the sec 
ond path P-2 inside the tube forming means 20 thereby 
to form additional tubing. This packaging step of push 
ing at least the package length of tubing beyond the 
second end opening 26 forms an additional package 
length of tubing and positions it ready to receive a sub 
sequent package unit. 
A suitable means for pushing an article into the open 

end of the tube T and through the tube forming means 
20 which in this instance is serving as a part of a pack 
age forming means, may be in the form of a pusher and ' 
evacuating means 50, as shown in FIGS. 1 and 2. 

After the article has been pushed against the bottom 
closure C-1 and the ?rst packaging structure 100 
pushed through the second end opening 26 of the tube 
forming means, air is preferably evacuated from the 
?rst packaging structure by the air evacuation means 
50 and a top closure O2 is formed by securing parts of 
the ?rst packaging structure 100 together adjacent the 
second end opening 26, as shown in FIG. 6. 
At the same time, a bottom closure 01 may be 

formed for a second packaging structure 200 by secur 
ing together parts of the tube T adjacent the top closure 
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'C-1 of the ?rst packaging structure 100, again as shown 
in FIG. 6. 
Following this the ?rst packaging structure 100 hav 

ing ?rst and second bottom closures C-1 and C-2 and 
having air evacuated from around the article in this 
packaging structure 100 is severed from the tube T just 
below the bottom closure C-1 of the second packaging 
structure 200, as shown in FIG. 7. it is noted that the 
second packaging structure 200, after the severing has 
taken place, is in package position for repeating the 
steps just described in forming a package or another 
packaging structure. 

Lastly, the ?rst packaging structure 100 is placed 
into boiling water, or is subjected to heat, to shrink the 
packaging material into contact with the package unit 
to form a package P, as shown in FIG. 8. 
This completes the tube forming and packaging mak 

ing steps of this invention. 
The web material that can be used to form the tube 

and package of the present invention comprises one or 
a laminate of one or more organic thermoplastic poly 
meric materials. Generally applicable polymeric ?lms 
are those manufactured from polyethylene terephthal 
ate, polyethylene, polypropylene, polyamides, polyvi 
nylidene chloride copolymers, ethylene/vinyl acetate 
copolymers, polyvinyl chloride and crosslinked ionic 
copolymers. The preferred ?lm is an 0.8 mil thick ori 
ented polyethylene terephthalate web. in many appli 
cations, it is preferred that the thermoplastic ?lm em 
ployed to fabricate the tube and package be heat 
shrinkable to an extent suf?cient to permit the material 
to conform to the general contours of the article being 
packaged. The thermoplastic ?lm employed, whether 
heat-shrinkable-or not, can also be coated with coating 
materials commonly employed in packaging, such as 
Saran coatings. 
As previously described, the tube is formed by over 

lapping and sealing the thermoplastic ?lm edge lanes 
together. When certain ?lm types are employed, such 
as polyvinylidene chloride ?lms, the web material has 
an inherent attraction and no auxiliary sealing means 
may need to be employed. In fabricating the tubes of 
this invention for most applications, however, a bond 
is formed between the overlapping ?lm layers by a heat 
sealing means, an adhesive means and by combinations 
of both means. Heated bars and wheels are preferred 
for use in forming a heat-assisted seal. 
Typical adhesives which can be employed in forming 

the bond between the overlapping ?lm edges include 
polyester resin adhesives, polyvinyl acetate emulsions 
and hot-melt blends of petroleum wax and ethylene/vi 
nyl acetate copolymers. A preferred adhesive is Du 
Pont‘s F. & F. No. 46961 polyester adhesive which is 
used in conjunction with a heated bar sealer. 

l claim: 
1. A method of making a package including the steps 

of: 
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moving a web from a supply source and into opera 

tive relationship with a tube forming means; 
applying a pressure-sensitive adhesive along at least 
one edge part of the web as it moves toward the 
tube forming means; 

moving the web over and around the forming sur~ 
faces of the tube means to form an open-ended tu 
bular structure with edge parts of the web in over 
lapping relationship with each other and with the 
adhesive positioned therebetween; 

moving the tubular structure, under tension, in a ?rst 
path along and in sliding contact with an outer sur 
face of the tube forming means and toward a ?rst 
end opening thereof to start the sealing of the over 
lapping edge parts of the tubular structure to 
gether; 

moving the tubular structure, under tension, around 
a lip de?ning the ?rst end opening of the tube 
forming means and in sliding contact-therewith and 
then in a second path through the inside of the tube 
forming means to complete the sealing of the edge 
parts of the tubular structure together to form a 
tube whereby the movement of the web in the ?rst 
path along the outer surface of the tube forming 
means and around the lip of the ?rst end opening 
of the tube forming means under tension provides, 
without the use of other means, sufficient pressure 
to enable the pressure-sensitive adhesive to seal the 
overlapping edges of the tubular structure together 
to form the tube before it leaves the lip; 

moving the tube beyond a second end opening of the 
tube forming means; 

securing parts of the tube together adjacent the sec 
ond end opening of the tube forming means to form 
a ?rst packaging structure having a bottom closure; 

inserting an article into the open end of the first 
packaging structure and into contact with the bot 
tom closure; 

pushing the article against the bottom closure to 
move the ?rst packaging structure in the second 
path and at least a package length beyond the sec 
ond end opening of the tube forming means, and 
wherein such pushing moves the web along the first 
path and in sliding contact with the forming sur 
faces of the tube forming means and the tubular 
structure around and in sliding contact with the lip 
of the ?rst end opening of the tube forming means 
and, then, in the second path inside the tube form 
ing means thereby to form more tube; 

securing parts of the ?rst packaging structure to 
gether adjacent the article to form a a top closure 
for the ?rst packaging structure; and 

severing the ?rst packaging structure having the top 
and bottom closures from the tube to form a pack 
age. 

* * * * * 


