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METHOD OF PACKAGING ARTICLES 

Robert C. James, Sheboygan, Wis., assignor, by mesne 
assignments, to Hayssen Manufacturing Company, 
Sheboygan, Wis., a corporation of Delaware 

Filed Feb. 12, 1965, Ser. No. 432,307 
9 Claims. (Cl. 53--24) 

ABSTRACT OF THE DISCLOSURE 
This disclosure involves wrapping a heat shrinkable 

?lm about an aligned stack of the packaged articles, com 
pressing the resulting wrapped stack to rigidify the same, 
but short of the point where crushing of the packages 
might occur, and heating the resulting wrapped stack 
while the slack is under compression to shrink the ?lm 
into conformity with the stack and hold it in its com 
pressed condition. 

The present invention relates to a method and appara 
tus for packaging or consolidating individually packaged 
articles, particularly food articles. It also relates to an im 
proved package of substantially greater rigidity and load 
bearing capabilities than presently available. 
Many types of products are currently being sold in 

multi-unit packages, such as individual boxes of breakfast 
cereals. Heretofore, some means has had to be provided 
for rigidifying such a package, since the outer wrapper 
itself could not be drawn about the assembled units suffi 
ciently tightly so that a rigid package would result. 
The method and apparatus of the present invention 

overcome these di?iculties and provide a consolidated 
composite package of improved rigidity, and composed of 
a compressed stack of aligned individual packages which 
are held in compressed relationship by a heat shrinkable 
?lm about the periphery of the packages. 

In general, the method of the present invention involves 
wrapping a heat shrinkable ?lm about an aligned stack of 
the packaged articles, compressing the resulting wrapped 
stack to rigidity the same, but short of the point where 
crushing of the packages might occur, and heating the re 
sulting wrapped stack while the stack is under compres 
sion to shrink the ?lm into conformity with the stack and 
hold it in its compressed condition. 
An object of the present invention is to provide an im 

proved method for consolidating a plurality of individual 
ly packed articles into a package which is quite rigid and 
therefore has substantially greater load bearing properties. 

Another object of the invention is to provide a method 
for economically consolidating a number of individual 
packages into a ridigitied stack. 
The present invention makes use of the technique of 

compression bundling and, to that extent, it is similar to 
the subject matter of Wilson US. Patent No. 2,962,848, 
owned by the assignee of the present application. In the 
aforementioned patent, there is described a method and 
apparatus for compression bundling which was designed 
to eliminate the need for providing heavy corrugated or 
?berboard cartons of shipping cases for small product 
packages. Generally, the method involved conveying a 
group of individual packages and compacting the same 
into tight rows to thereby form a tight block, projecting 
the compacted block of unit packages adjacent a ?exible 
wrapping sheet, draping the wrapping sheet over the block, 
and folding and securing the wrapping sheet about the 
block while the block was still being maintained in a com 
pacted condition. 
The method and apparatus of the present invention 

make use of some of the techniques and equipment which 
are described in the aforementioned Wilson patent, but 
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differ substantially therefrom in the nature of the wrapper 
used to hold the individual units in compressed condition, 
The wrapping materials used in accordance with the 

present invention are heat shrinkable ?lms, normally com 
posed of a thermoplastic resinous material which has been 
oriented at least in one direction by stretching during its 
process of manufacture to render it shrinkable by heat. 
A cast or extruded ?lm can be stretched to align the mole 
cules into a more orderly pattern, giving the ?lm increased 
strength and toughness as well as shrinkability. In some 
cases, the ?lm may be biaxially oriented to provide equal 
shrink in both the longitudinal and transverse dimensions 
of the ?lm. The orientation also serves to increase the 
resistance to cold cracking of the ?lm, so that it retains 
its ?exibility at low temperatures. 
One of the particularly preferred materials for use in 

‘accordance with the present invention is a biaxially orient 
ed polyvinyl chloride ?lm. This material will shrink a 
maximum of about 60% at 325° F. With a source of hot 
air as the heating medium, the ?lm is normally heated to 
300 to 310° F. with a dwell time of about 2 to 5 seconds. 
While polyvinyl chloride represents the preferred em 

bodiment of the present invention, other heat shrinkable 
polymers can also be employed, such as oriented poly 
vinylidene polymers, vinyl-vinylidene copolymers, rubber 
hydrochloride, polyethylene, polypropylene, and polyester 
?lms such as “Mylar” (polyethylene terephthalate). 
The wrapping of the multi-unit package can be accom 

plished in several different ways. For one, a plurality of 
stacked individual units may be ?rst wrapped in ‘the heat 
shrinkable ?lm, and then subjected to compression to 
rigidity the rows of packages, after which the com 
pressed array can be subjected to heat which causes the 
overlying ?lm wrapper to shrink and conform to the com 
pressed package units. Alternatively, the compression and 
heating may be accomplished as part of a substantially 
simultaneous operation. Other features of apparatus and 
method will be described in conjunction with the attached 
sheets of drawings in which: 
FIGURE 1 is a fragmentary view in perspective of a 

conveying mechanism which may be used to compress the 
articles; 
FIGURE 2 is a view in elevation, partly schematic, of 

a heating means which may be used in conjunction with 
the conveying means of FIGURE 1; 
FIGURE 3 is a plan View of the conveyor and heating 

mechanism taken substantially along the lines III~III 
of FIGURE 2; 
FIGURE 4 is a view in perspective of a wrapped stack 

of unit packages prior to compression; 
FIGURE 5 is a View in elevation of a compression 

mechanism which can be employed with the type of stack 
shown in FIGURE 4; 
FIGURE 6 is a view of the compression mechanism in 

operation in conjunction with a heater which shrinks the 
wrapper about the stack; 
FIGURE 7 is a view in elevation of a modi?ed form of 

the invention, with the unit packages being supported 
within a tray prior to compression; 
FIGURE 8 is a view similar to FIGURE 7 but illus 

trating the articles after compression; 
FIGURE 9 is an end elevational 

pleted package; and 
FIGURE 10 is a fragmentary enlarged cross-sectional 

view taken substantially along the line X——X of FIG 
URE 9. 
As shown in the drawings: 
In FIGURE 1, there is illustrated a conveyingmecha 

nism including a plurality of bottom rails 11, 12 and 
13 for slidably supporting the wrapped packages for 
movement therealong. The packages in the speci?c illus 
tration shown in FIGURE 1, and identi?ed at reference 

view of the com— 
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numeral ‘14, include three rows of unit packages 16, with 
seven packages in a row. The entire bundle of packages, 
21 in all, were wrapped with an overwrap of a heat 
shrinkable ?lm conforming as tightly as possible to the 
contour of the package. A compression belt 17 is trained 
about a pair of rollers 18 and 19 supported on vertical 
axes, with an intermediate roller 21 engaging the belt 
'17 intermediate the rollers 18 and 19. Similarly, a com 
pression belt 22 is mounted for movement on the other 
side of the conveying means, the belt 22 being driven 
from vertically supported rollers 23 and 24 with an inter 
mediate roller 25 being positioned to engage the inner 
surface of the belt 22 intermediate the rollers 23 and 24. 
The spatial arrangement is such that the belts 17 and 
22 provide a relatively wide gap at the inlet end, the 
left side of the showing of FIGURE 1, but the posi 
tioning of the rollers 19, 21, 24 and 25 is such that the 
gap narrows as the belt propels the packages in the for 
ward direction, whereupon the belts 17 and 22 exert a 
substantial compressive force on both sides of the pack 
age 14, causing a signi?cant amount of compression to 
take place. This compression, of course, is short of the 
force which would crush or mutilate the packages, but 
is suf?cient to rigidity the units substantially, thereby 
making the composite package of the individual units 
considerably more resistant to buckling. The heat shrinka 
ble wrapper ?lm, being relatively limp does not com 
press to a signi?cant degree in this stage, but, as illus 
trated in FIGURE 2, it is thereupon subjected to a heat 
treatment by means of hot air distributors 26 and 27 
located above and below the conveyor system, respec 
tively. Each of the heating means includes an inlet con 
duit 28 which directs a stream of hot air at the heat 
shrinkable ?lm on the conveyor as best illustrated in 
FIGURE 2 of the drawings. Normally, only a few sec 
onds dwell time is required for the heat shrinkable ?lm 
to shrink into conformity with the compressed indi 
vidual packages. The shrink ?t thus provided effectively 
holds the compressed unit packages in their compressed 
form. 1 

Most heat shrinkable materials are also inherently heat 
sealable. Thus, it is advisable to provide the initial wrap 
of the ?lm over the packages with overlapping edges 
which can be heat sealed together simultaneously with 
the shrinkage of the ?lm about the compressed packages. 
Alternatively, of course, the package can be sealed by 
the use of adhesives, solvents, or the like. With some types 
of shrinkable ?lms, it is desirable to maintain the com 
pression on the packages until all of the heat has been 
dissipated from the ?lm, to render the ?lm stable enough 
to withstand the forces within the package. 
The package 31 illustrated in FIGURE 4 includes 20 

unit packages, wrapped in a heat shrinkable ?lm 32 pro 
vided with overlapping end ?aps 33 and 34. As illustrated 
in FIGURE 5, this aligned stack of unit packages is posi 
tioned with one end abutting against a ?xed stop 36 on a 
platform 37, and being compressed by means of a piston 
38 disposed on a shaft 39 which is operated by an air 
cylinder 41 or similar device for moving the piston 38 
to compress the package 31, and retract it after sealing. 
As shown in FIGURE 6, while the package 31 is being 

compressed by the piston 38, the package 31 is being 
simultaneously heated by means of an electrical heat 
ing element 42 disposed within a re?ector 43 and ener 
gized from a suitable source of power by means of con 
ductors 46 and 47. The heat radiated by the electrical 
heating element 42 is suf?cient to shrink the ?lm 34 into 
close conformity with the package 31 which is still under 
compression. The end ?aps 33 and 34 may simultaneously 
be heat sealed together or adhesively secured in a sub 
sequent operation. 

In the form of the invention illustrated in FIGURES 
7 through 10 inclusive, a package 49 is made up consisting 
of the individual unit packages 51 slidably mounted along 
an open ended tray 52, the entire package consisting of 
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4 
the unit packages 51 and the tray 52 being wrapped with 
a heat shrinkable ?lm 53 having end ?aps 54 and 56 
thereon. The package is then put into a suitable compres 
sion mechanism, such as the type illustrated in FIGURES 
5 and 6, to compress the packages 51 so that they are 
flush with the end of the tray 52, as illustrated in FIG 
URE 8. Then, or simultaneously therewith, the ?lm 53 
is subjected to a shrinking operation by the application 
of heat, whereupon it shrinks to conform to the tray and 
package combination, and holds it in compressed rela 
tion. At the same time, the end ?aps 54 and 56 may be 
heat sealed together. Then, when the package is opened 
by the user, individual packages 51 may be removed 
therefrom ‘while still leaving a receptacle for holding the 
remaining packages. 

Since the articles in the package of the present in 
vention are snugly ?tted together, bowing of the package 
is prevented, thereby increasing the load carrying capac 
ity of the packaged units. 

Physical testing of the packages produced according to 
the present invention showed that they will take a higher 
maximum load with lower de?ection than packages pro 
duced by other means. To illustrate, 48 individual pack 
ages of gelatin in their regular paper cartons were pack 
aged with a heat shrinkable polyvinyl chloride ?lm of 
11/2 mils in thickness, and the outer wrap was thereupon 
shrunk by means of hot air, but no compression of the 
contents was employed. Additional samples were made 
using the identical number of gelatin packages of the same 
orientation, and wrapped in a 47 pound glue sealed liner 
board material under compression as described in Wilson 
Patent No. 2,962,848. Still other samples were made using 
the same orientation of packages, wrapped in the 11/2 mil 
heat shrinkable polyvinyl chloride, but having the pack 
ages compressed prior to shrinking of the ?lm onto the 
packages. The compression was accomplished in a com 
pression machine having a movable upper platen travel 
ling at a constant rate of 1/2 inch per minute, and the 
packages were compressed until maximum bearing load 
had been achieved. 
The samples which had been packaged with the shrink 

?lm alone evidenced an average de?ection of 0.165 inch. 
The packages which were compressed, but which did not 
employ the heat shrinkable ?lm also evidenced an aver 
age de?ection of 0.165 inch. The materials produced ac 
cording to the present invention, and produced by com 
pression of the contents and shrinking of the plastic ?lm 
evidenced an average de?ection of 0.145 inch. Projecting 
these ?gures based upon the de?ection data, the maxi 
mum load for the packages of the present invention would 
be in the area of about 3500 to 3700‘ pounds, whereas the 
maximum load for the other samples averaged about 
3230 pounds for the units packaged in the shrink ?lm 
without compression, and 3025 pounds for those com 
pressed but not wrapped with the shrinkable ?lm. 
From the foregoing, it should be understood that the 

process of the present invention provides a substantially 
improved consolidation of unit packages which can with 
stand more load than packages produced with other 
techniques. 

It should also be understood that various modi?ca 
tions can be made to the described embodiments without 
departing from the scope of the present invention. 

1 claim as my invention: 
1. The method of consolidating a plurality of indi 

vidually packaged articles which comprises wrapping a 
heat shrinkable ?lm about an aligned stack of said pack 
aged articles, compressing the resulting wrapped stack to 
rigidity the same, and heating the resulting Wrapped stack 
while said stack is under compression to shrink said ?lm 
about said stack. 

2. The method of claim 1 in which said ?lm is a ther 
moplastic resinous ?lm. 

3. The method of claim 1 in which said ?lm is a bi 
axially oriented polyvinyl chloride. 
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4. The method of consolidating a plurality of indi 

vidually packaged articles which comprises Wrapping a 
heat shrinkable ?lm about an aligned stack of said pack 
aged articles, compressing the resulting wrapped stack to 
rigidity the same and simultaneously heating said stack 
during compression to cause said ?lm to shrink about said 
stack and retain said stack in its compressed condition. 

5. The method of consolidating a plurality of indi 
vidually packaged articles which comprises stacking the 
packages in alignment in an open ended tray, wrapping 
a heat shrinkable ?lm about said tray and said packages, 
compressing the packages within said tray, and heating the 
?lm While the packages are so compressed to thereby 
shrink said ?lm into conformity with the compressed 
packages. 

6. The method of claim 4 in which said ?lm is com 
posed of an oriented polyvinyl chloride. 

7. The method of claim 4 in which said ?lm is com— 
posed of an oriented polyvinylidene chloride. 
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8. The method of claim 4 in which said ?lm is com 

posed of an oriented rubber hydrochloride. 
9. The method of claim 4 in which said ?lm is com 

posed of an oriented polyester resin. 
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