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ABSTRACT: A cushioned package for articles and the 
method of making the same in which the article is placed in a 
container and the container filled to the desired level or 

54 PROTECTIVE PACKAGE AND METHOD OF amount with moistened expandable resin particles or beads, 
MAKNG SAME the container is closed and the sides supported if necessary. It 
15 Claims, 6 Drawing Figs. is then subjected to RF energy to heat the moisture around the 

52) U.S. Cl........................................................ 206/46, particles to cause said particles to be heated thereby and ex 
264/45 pand to fill the container. The heat also causes surface fusion 

(5) Int. Cl........................................................ B65d 85/30, between the particles. This produces a stable, lightweight, 
B29h 7120 compact cushioning means for protecting the article and, if 

50 Field of Search............................................ - desired, the article can be provided with a protective wrap. A 
206/46(F.C.M.), 46(FRAGILE); 220/9(F); separator means can be provided to enable the article to be 

264/45,51,53: 531(Inquired) readily removed from the package and the cushioning means. 
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1 

PROTECTIVE PACKAGE AND METHOD OF MAKING 
SAME 

Heretofore, it has been the practice to pack articles in a car 
ton or container by providing a quantity of protective excel 
sior surrounding the article. Other materials have been used 
for this purpose and include popcorn, shredded newspapers 
and the like materials, but all of these materials have had the 
disadvantage of shifting and settling so that some of the pro 
tection is lost and some of them present health and vermin 
problems. Also, it has been proposed to inject a foaming resin 
into the space around the article to produce a cushion for the 
package, but these materials have been difficult to use and do 
not readily provide for varying the control of the cushion. 
While expandable resin beads are known, they have hereto 

fore required the use of steam to expand and fuse the beads 
and this, of course, would be impractical in a container which 
is made of fibrous material such as paper or other materials 
which would be damaged by the steam or the means for sup 
plying the steam. Also, many articles which might be posi 
tioned in the container could be damaged by the steam. 
The present invention overcomes these difficulties by 

providing a simplified package and method of producing the 
same whereby articles are adequately protected. The novel 
method is efficient, quickly and easily performed without 
damage to the container and/or the article and is effective to 
provide stable, lightweight, compact cushions for articles in a 
container, which cushions may have various densities as 
required. 

Further, the present invention provides a package for an ar 
ticle, which package includes a cushion of fused expandable 
resin particles or beads which form a stable, lightweight, com 
pact cushioning unit for protecting the article. 

In carrying out the present invention, a container of any 
suitable material used for shipping cartons, preferably a 
fibrous material such as cardboard, paperboard, corrugated 
board or laminated sheet material, having an article therein, 
sometimes supported on a resilient base member, is filled to 
the desired amount, sometimes less than full, with particles or 
beads of expandable resins which have been wet with water 
and a wetting agent. The container is closed and located 
between suitable electrodes and subjected to RF energy which 
causes the water to heat quickly. This quickly heats the parti 
cles or beads and causes the expandable resin to expand and 
fill the container. When necessary, the sides of the container 
can be confined and supported against the expanding action of 
the particles while the RF energy is applied. 
The heating of the resin by the hot water also causes the sur 

face of the particles or beads to fuse together to produce in the 
package a stable, lightweight, compact cushioning means for 
the articles. As soon as the RF energy is turned off, the fused 
mass of particles cools quickly and a highly desired protective 
cushioned package is produced. 

In accordance with the invention, the particles or beads of 
expandable resin are preferably partially expanded and the 
container partially filled to the required extent so that when 
the heating effect takes place, the space within the container 
will be filled and the desired density of the cushioning material 
can be obtained, thus permitting a wide variation in the nature 
of the cushioning as required by the article. 
Another feature of the invention resides in the fact that the 

article, where necessary, can be provided with a protective 
wrap which will protect the article from damage by the RF 
energy. Also, it can be provided with a protective wrap to 
prevent the particles from interlocking with or adhering to the 
surface of the article, particularly where the article is one of ir 
regular shape. 
A further feature of the invention resides in the fact that 

separator means can be inserted into the container prior to the 
forming of the cushion so as to provide a means whereby the 
article can be readily removed from the container and the 
cushioning means when desired. 

Other features and advantages of thc invention will be ap 
parent from the specification and claims when considered in 
connection with the accompanying drawings in which: 
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2 
FIG. 1 is a longitudinal sectional view of one package of the 

present invention. 
FIG. 2 is a view similar to FIG. 1 before closing the con 

tainer. 
FIG. 3 is a view similar to FIG. 1 of another form of the in 

vention. 
FIG. 4 is a transverse sectional view of a package showing 

anotherform of the invention. 
FIG. 5 is a horizontal section of a machine for carrying out 

the invention. . 
FIG. 6 is a sectional view taken along line 6-6 of FIG.5. 
As shown in the drawings, an article 10, herein illustrated as 

a vase or the like, is disposed in a container 11. This container 
has sides 11a, bottom 11b and top 11c and may be of any 
suitable package-forming material, preferably a fibrous 
material such as cardboard, paperboard, corrugated board or 
laminated sheet material. The outer case can also be a plastic 
such as polystyrene, polyethylene or the like. The vase is 
preferably positioned on a resilient block 12 located on the 
bottom 11b of the container. The vase is surrounded by a sta 
ble, lightweight, resilient protective cushioning means 13 
made up of fused expandable resin particles or beads 14 which 
have the surfaces thereof fused together to form the cushion 
ing means. While the particles or beads may be polyethylene, 
ABS, polypropylene or the like resins, it is preferred to use ex 
pandable polystyrene beads because of the highly efficient 
cushioning and insulating properties of this material. 

In producing the package, Applicants' novel method com 
prises positioning the vase in the container and then inserting 
into the container around the article a plurality of particles or 
beads of expandable resin which have been mixed with water 
and a wetting agent so that the beads partially fill the con 
tainer as shown in FIG. 4. The flaps 16 forming top 11c of the 
container are closed and the container is then subjected to RF 
energy which penetrates the package and causes the water 
surrounding the beads throughout the package to heat very 
rapidly. The heat is transferred to the beads causing them to 
expand and fill up the container. At the same time the heat is 
sufficient to soften the surface of the beads to fuse them 
together into a stable, compact, lightweight cushioning means 
surrounding the article. 
Under some circumstances, the container is substantially 

filled with beads and the heat quickly fuses the surface of the 
beads to form a stable cushioning means for the article. 

It is at present preferred to partially preexpand the beads or 
particles before they are inserted into the container and by 
controlling the amount of preexpansion and the amount of 
beads put into the container prior to the heating operation, the 
density of the cushion can be readily controlled to accom 
modate the needs of the articles to be packaged. With this 
method, because the beads are partially expanded, they need 
only be heated for a short period of time to complete the ex 
pansion so as to fill the container. As soon as the RF energy is 
removed, the cushioning material quickly cools and solidifies 
into a highly efficient cushioning means which is stable and 
does not shift, is lightweight, vermin-proof and safe as far as 
health is concerned. For example, expandable polystyrene 
beads having a density of 38 pounds/cu. ft. were preexpanded 
to 97 percent of their expansion and the container was filled to 
90 percent of capacity. The partially filled container was sub 
jected to RF energy for a period of between 3 to 60 seconds. 
This was sufficient to expand the beads to fill the container 
and also fuse the surfaces together. The resultant cushioning 
means had a density of about 1.0 pound?cu. ft. By controlling 
the preexpansion of the beads and by the partial filling of the 
container, cushioning means having different densities as 
required can be readily produced. 
While the material of the containers may be sufficiently self 

sustaining to withstand any pressure which may be applied 
thereto in the course of the expansion of the beads, it is 
presently preferred to confine and support the exterior of the 
container during this operation. One means of doing this is 
shown in FIGS. 5 and 6 wherein it will be noted that a machine 
having a frame 18 is provided with a container-receiving 



3 
chamber 19 composed of opposite side plates 20, 21, rear side 
plate 22 and front side plate 23, top plate 24 and bottom plate 
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25. Plates 20, 23 and 24 are fixed to the frame against inward: 
movement; however plate 23 is laterally movable on tracks 26, 
carried in the frame 18 and serves as a door for the chamber. 
If desired, a roller conveyor 18a, carried by frame 18 is 
disposed adjacent the door to permit the container to be 
moved to and from the chamber 19. 

Plates 21, 22 and 25 are connected to the frame by mount 
ing posts 27 which are slidable in the frame 18 and normally 
urged to a retracted position by springs 28. These plates are: 
moved into engagement with the sides of the container by 
means of inflatable bags 29 when they are inflated by suitable. 
means (not shown) after the container is placed in the 
chamber. This action will cause the plates to closely confine 
and to support all of the sides during the cushion-forming 

O 

4. 
and subjecting the closed container to RF energy, to dielectri 
cally heat the moisture around the particles and provide heat 
throughout the package to expand said particles and to also 
cause the contacting surfaces of said particles to fuse into a 
lightweight, compact, cushioning means. 

2. The method of packaging and protecting acticles in 
fibrous containers comprising the steps of supporting an arti 
cle in a container, wetting and inserting partially expanded 
polystyrene beads into the container to surround the article 
and fill the container to the desired amount, closing the con tainer, confining all sides thereofagainst outward movement, 
subjecting the confined container to RF energy to dielectri 
cally heat the moisture surrounding the wet beads and quickly 

15 

operation. The opposed side plates 20, 21 which carry the RF 
electrodes provide the RF energy for heating the moisturesur 
rounding the beads, which energy is supplied from a suitable 
RF generator (not shown). . . . 

It is at present preferred to provide the articles being 
packaged in the container with a protective wrap 30, shown in 
FIG. 1, to enclose the same. This wrap can be a plastic bag or a 
strip wrapped around the article, said material being, for ex 
ample, polyethylene, polyvinylchloride or the like material 25 
which will prevent adhesion of the expandable beads thereto. 
If the article is irregular in shape, the wrap will also prevent. 
the beads from entering the irregularities in the article so as to 
become interlocked therewith. In some instances, the article. 
or a part thereof might be of a material, which would be 
damaged by RF energy and in these cases the article is 
wrapped with a metal foil or similar material which will shield 
the article against the RF energy. 

30 

To facilitate the removal of the article from the cushioning 
means, various means may be employed. In the form of the in 
vention shown in FIG. 2, a tearstring 31 or suitable filament is 
positioned around the article with its ends extending to the top 
where they can be engaged by the hand or suitable gripping: 
means. Upon moving the ends of the strings laterally, the 
cushioning means will be severed or otherwise separated to : 
thus free the article to be readily removed therefrom. Another 
means for this purpose is shown in FIG.3 wherein a separator 
means is provided in the container. In this form of the inven 

35 

the particles to surround said article. 

heat the beads throughout the container to further expand: 
said beads and fill the container and to cause the contacting 
surfaces of the beads to fuse together to form a stable, 
lightweight, compact protective cushioning means surround 
ing the article: F. : : r 

3. The invention as defined in claim 1 including the step of 
confining the sides of the container to prevent deformation 
thereof during the subsequent expansion of the particles dur 
ing the heating thereof. 

4. The invention as defined in claim 1 including the step of 
placing a preformed cushioning element into the container to 
receive and support the article therein prior to the insertion of 

5. The invention as defined in claim.1 including the step of 
providing the article with a protective wrap which will not ad 
here to said resin particles. 

6. The invention as defined in claim 1 including the step of 
enclosing said article of irregular shape within a protective 
wrap which prevents said particles of the cushioning mass 
from interlocking therewith. . 

7. The invention as defined in claim.1 including the step of 
enclosing said article in a shielding wrap to protect said article 
against damage by the RF energy. 

40 

tion, the separator comprises a sheet:32 of material to which 
the beads will not adhere. It can be a sheet of polyethylene, 
polyvinylchloride, corrugated board, cardboards or similar 
materials and extends across the container and engages the ar 

units. It is presently preferred to provide a limited number of 
small apertures 32a in the separator sheet through which the 
beads or particles in each of the units may contact one another 

45. 

ticle to divide the cushioning means into readily separable: 
50. 

and be adhered together so as to tie the two units together and 
form a stable cushioning means in the container. If desired, 
the bag or wrap 30 for the article can be made integral with . 
the separator 32 as shown in FIG.3. 

variations and modifications may be made within the scope 
of the claims and portions of the improvements may be used 
without others. ... 
We claim: 
1. The method of packaging articles comprising the steps of 

55 

60 
placing an article in a container, inserting moist expandable. 
resin particles into the container to surround the article and 
fill the container to the desired amount, closing the container, 

cles are polystyrene beads. . . 

8. The invention as defined in claim 2 including the step of 
enclosing the article in a wrap of polyethylene film which is 
non-adherent to the polystyrene beads. 

9. The invention as defined in claim 2 including the step of 
providing within the container a separator resistant to adhe 
sion by said beads to divide the expanded polystyrene cushion-- 
ing means formed in the container into a plurality of sections 
to facilitate removal of the article. . . . 

10. The invention as defined in claim 9 including the step of 
inserting said article into a bag forming part of said separator. 

11. The invention as defined in claim 9 including the step of 
providing spaced apertures in the separator to permit limited 
fusing of the plurality of sections together to form a stable . 
package. . . . . . . 

12. A package comprising a container having an article 
therein and a protective cushioning means surrounding said 
article, said cushioning means comprising a plurality of ex 
pandable resin particles, said particles being expanded to fill 
the container and having their surfaces fused together. 

13. The invention as defined in claim 12 wherein the parti 

14. The invention as defined in claim 12 wherein a protec 
tive wrap surrounds the article to prevent the expanded beads 
from adhering to or interlocking with the article. 

15. The invention as defined in claim 14 wherein the protec 
tive wrap is an RF energy shield. V 

65 

70 

75 

  

  

  


