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ABSTRACT 0F THE DISCLOSURE 

Parallel opposed sheets are bonded together in a U 
shaped seal to form a pocket. The pocket is inflated by a 
controlled amount, then sealed off by forming a new 
pocket wherein the bottom of the second U-shaped seal 
overlaps the ends of the first U-shaped seal, The sealed 
inflated pocket may be further sub-divided into smaller 
inflated pockets by further sealing. 

The present invention relates to a process for making 
inflated articles from plastic sheets. More particularly, 
the invention relates to a process involving forming sealed 
inflated pockets, and then su'bsdividing the infiated pockets 
into smaller compartments by further sealing. 

Materials with low density and high 'volume have a 
broad variety of commercial utility for such uses as in 
sulation and packing materials. Such products are typical 
ly produced at a central factory location, and are then 
shipped to the point where they `will be used. In view of 
the high volumes of these materials, shipping expenses are 
considerable. The present invention provides a process 
adapted for forming such low density materials at remote 
locations. 
A primary object of the invention is to provide a proc 

ess for forming low density materials. 
A further object is to provide a process for the above 

character wherein the low density materials are formed 
by sealing together and infiating two plastic sheets in a 
particular fashion. 
A further object is to provide a process of the `above 

character wherein sealed, parti-ally inflated pockets are 
first formed. 
A further object is to provide `a process of the above 

character in which the sealed, partially iniiated pockets 
are then further sub-divided into sealed infiated compart 
ments. 
A further object is to provide a process of the above 

character which is adapted for practice at remote loca 
tions. 
Other objects of the invention will in part fbe obvious 

and will in part appear hereinafter. 
The invention accordingly comprises the several steps 

and the relation of one or more of such steps with respect 
to each of the others thereof, which will be exemplified 
in the process hereinafter disclosed, and the scope of the 
invention will be indicated in the claims. 
For a more complete understanding of the nature and 

obiects of the invention, reference should be had to the 
following detailed description taken in connection with 
the accompanying drawings, in which: 

FIG. 1 is a top plan view, partly in section, of exem 
plary apparatus for carrying out the first steps of the 
process according to the invention; 
FIG. 2 is a top plan view of exemplary apparatus for 

carrying out the remainder of the process of the inven 
tion; 

F-IG‘S. 3 and 4 are side elevation views, Ápartially in 
section, of the apparatus shown in FIGS. l and 2 re 
spectively; 

FIG. 5 is a plan view of an alternative product which 
may be made by the process of the invention; 
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. FIG. 6 is a side elevation view, similar to FIG. 3, show 
ing apparatus for carrying out the first step of the process, 
incorporating another embodiment of the invention; and 

FIGS. 7, 8 and 9 are similar fragmentary side elevation 
views, partially in section, showing modified portions of 
different embodiments of the apparatus of FIG. 3. 
As shown in FIGS. l and 3 or 6, two continuous lengths 

of thermoplastic film 20 and 22 are fed from supply rolls 
24 and 26 respectively. Sheets 20 and '22 are substantially 
the same width, and converge in the vicinity of the first 
processing station 28, where they are bonded together to 
form open pockets 29 lwhich are next inflated and closed 
to form sealed pockets 30, as will be more fully described 
below. Sealed pockets 30 next progress to a first sub 
dividing station 32 (FIGS. 2 and 4) where they are sub 
divided into transverse sealed compartments 34 by a 
further heat sealing step. Transverse compartments 34 
next proceed to the second sub-dividing station 36, where 
they are longitudinally further sub-divded into the final 
sealed compartments 38. The finished product is forwarded 
by a take-up mechanism 40. 

Referring now more specifically to FIGS. l and 3, 
sheets 20 and 22 are withdrawn from respective supply 
rolls 24 and 26, passing around guide rolls 42 and between 
opposed, U-shaped heat sealing bars 44. Bars 44 are heated 
by any suitable means to a temperature sufñciently high 
to effect sealing of sheets 20 and 22 when clamped to 
gether. ̀ Each bar -44 has a bottom section 46 which extends 
transversely substantially the entire width of sheets 20 
and ‘22, and arm sections 48 which extend from bottom 
section 46 toward guide rolls 42. When sealing bars 44 
are clamped together, sheets 2f) and 22 are heat-sealed in 
a U-shaped pattern to form a pocket 29 having its open 
end facing the sheet supply. 

After the first pocket 29 has been formed by clamping 
together sealing bars 44, sheets 20 and 22 are forwarded 
to the right as viewed in FIG. l a distance slightly less 
than the length of arms 48. A gas supply means, illustrated 
as »blower 50, has its nozzle 52 located between sheets 
‘20 and 22 near bottom section 46 of bars 44, to partially 
inflate the pocket. Means are provided, such as the illus 
trated backing plates 54, for limiting the degree to which 
the ‘pockets may be inñated by supply source 50. When 
the pocket between plates 54 has been infiated to the 
proper degree, sealing bars 44 are again clamped together 
to form a new pocket. As best illustrated in FIG. 3, 
formation of the new U-shaped seal closes the previous 
pocket by forming the new one: in other words, the seal 
formed by bottom section 46 overlaps the seal previously 
made by arms 48. 

If pockets 30 are to be further subdivided into smaller 
hermetically sealed compartments, the total possible en 
closed volume will decrease. Accordingly in this case 
pockets 30 may be slackly filled to a degree depending on 
the number and configuration of the desired final corn 
partments 38. Selection of the degree to which pockets 
30 should be inflated can readily be accomplished by those 
skilled in the art. If pockets 30 are not to be further sub 
divided, they rnay be fully inflated if desired. 

'Referring now to FIGS. 2 and 4, slaekly filled pockets 
30 are next fed to the first subdividing station 32. As 
illustrated, station y32. includes three parallel sealing bars 
56 arranged transversely above pocket 30, and three par 
allel sealing bars 57 below pocket 30 and opposed to bars 
56. Volume distribution plates 58 are located 0n either 
side each of sealing bars 56 and 57 to control the volume 
distribution when sealing bars 56 and S7 are clamped to 
gether to form transverse seals 60. Plates 58 insured that 
compartments 34 have a predetermined volume relation 
to one another, such as equal volumes. 

Still referring to FIGS. 2 and 4, compartments 34 next 
pass to the second subdividing station 36, which includes 
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upper axial sealing bars 62 and lower axial sealing bars 
64 opposed to bars 62. Volume distribution plates 66 are 
provided on either side of the heat-sealing bars 62, and 
64, to control the volume distribution among the final 
sealed compartments 38 which are formed when sealing 
bars K62 are clamped against bars 64. In the illustrated 
embodiment, volume distribution plates 54 in FIG. 1 and 
plates 56, 57, and 66 in FIGS. 2 and 4 are so adjusted that 
the final compartments 38 are of equal volume. Other 
volume distributions may be desirable for particular end 
uses, and can be obtained by suitable adjustment of the 
volume distribution plates. 
The volume distribution plates may be attached to the 

sealing bars, or to a stationary portion of the apparatus; 
while the preferred embodiment of the invention shown 
in FIGS. 1_4 produces final compartments 38 which are 
generally rectangular in configuration, the invention is not 
restricted thereto, and F'IG. 5 shows a further exemplary 
configuration. As shown in FIG. 5, compartments 68 
may be formed by seals 70 which are neither parallel nor 
perpendicular to the axes of the original films. It should 
be understood that other sealing configurations are within 
the contemplation of the invention. 

1n general, sheets 20 and 22` may be formed of virtually 
any heat-scalable thermoplastic film, such as polyethylene, 
polypropylene, polyvinyl chloride, etc. The surfaces of 
one or both sheets may be metallized if desired, using 
well-known techniques, either before or after undergoing 
the present process. For maximum gas retention, materials 
such as polyethylene may be specially treated to reduce 
leakage of the gas through the sheet. Various techniques 
for reducing such leakage are known. By Iway of exam 
ple, a polyethylene sheet can be made considerably more 
leak resistant by coating with “polymeric vinylidene chlo 
ride,” which term as used herein means polymers, copoly 
mers, and interpolymers of vinylidene chloride wherein 
the polymerized vinylidene chloride is present in pre 
dominant amount. Such polymeric vinylidene chloride 
may be obtained, for example, by polymerizing together 
85% by weight monomeric vinylidene chloride with one 
or more other polymerizable materials such as 15% by 
weight vinyl chloride. The resulting polymer may be 
coated onto sheets 20 and 22 from a 15% by weight solu 
tion of the polymer in a solvent such as methylethyl ke 
tone, by evaporating the solvent. The resulting polymeric 
vinylidene chloride film renders sheets 20` and 22 sub 
stantially impervious to gases so that pockets 30 or com 
partments 34 or 38 Will retain their volume over long 
periods of time, even when subjected to load. It should be 
understood that this particular treatment to reduce gas 
leakage through the sheets is merely exemplary, and that 
other coating compositions or other techniques to achieve 
this result are within the contemplation of this aspect of 
the invention. 

Although the usual gas which will be entrapped within 
the compartments 38 will be air, other gases may be 
preferable for particular end uses. Thus entrapment of 
gases such as nitrogen or carbon dioxide would be advan 
tageous if fire resistance is desired. If sheets 20 and 22 
have the correct widths, the finished product including 
infiated pockets 30 or compartments 34 or 38 may be di 
rectly installed within walls or ceilings as insulation, which 
can be made on the site. 
While the invention has been specifically described as 

using the preferred heat-sealing bars, which may be coated 
with polytetrafluoroethylene if desired, other means for 
forming the seals may be used, such as ultrasonic energy, 
etc. 

Products made by the present process are not restricted 
to use as insulation, but may also be used as dunnage bags, 
packing and shipping materials, etc., since a wide range 
of properties may be obtained by selecting the appropriate 
starting materials, the width and thickness of sheets 20 
and 22, final compartment size and pressure, etc. The 
process is particularly adapted for practice at remote 
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locations, since the necessary apparatus can readily be 
mounted on a truck or trailer. 

«Sealing bars 44 are movable `automatically or upon 
command between two positions, the spaced-apart posi 
tion shown in FIG. 4, and a clamped-together position in 
which the bars 44 are closely juxtaposed, applying heat 
by direct conduction to the two plastic films 20 and 22. 
sandwiched between them. Sealing bars 56-57 and 62-64 
are similarly movable between like spaced-apart and 
clamped-together sealing positions. In automatic produc 
tion lines, sheets ‘20 and 22 are lautomatically advanced in 
incremental steps while all heating bars are spaced apart, 
and sheets 20 and 22 are then held stationary while all 
sealing bars are clamped together for a short period of 
time, just long enough to complete the desired sealings of 
sheets 20 and 22 together without burning, degrading or 
rupturing sheets 20 and 22. 

In the modified embodiment of the invention shown in 
FIG. 6, a pair of adjustably movable spacer plates 72, 
spaced apart by a predetermined distance, are interposed 
between sheets 20 and 22 at the first processing station 
28A. Spacer plates 70 are roughly parallel to the sheets 
20 and 22, and may extend laterally and longtiudinally 
over approximately the same area as nozzle 52 of blower 
50. Plates 72 do not extend beyond the base 46 of the 
U-shaped sealing member 46-48, but they serve to space 
apart sheets 20 and 22 in the partially formed pocket 
29A until the following sealing operation is completed. 

Spacer plates 72 may be used along or in conjunction 
with a blower 50 if desired. The plates 72 are preferably 
supported cantilever-fashion by an adjustable support 
means 74 extending between the supply rolls 24 and 26, 
and providing selectably variable spacing between the 
plates 72. In this manner the size of pocket 29 may be 
selected and changed as desired. Spacing mechanism in 
unit 74 may be controlled by a thumbscrew 76 cooperat 
ing with a Vernier scale 78 if desired, for increased sep 
aration of a few thousandths of an inch between plates 
72 produces a noticeable difference in the size and shape 
of the resulting pocket 29. Edge guide plates (not shown) 
may also be employed just downstream from first proc 
essing station 28A to maintain sheets 20 and 22 arched 
apart in a pocket-shape until the air between the sheets 
is trapped by the next sealing operation. 
As shown in FIGS. 7, 8 and 9, various different means 

may be employed to draw the sheets 20 and 22 apart 
during the initial pocket-forming steps. Flowing streams 
81 of air or other compressed gas directed from delivery 
jets 82 at moderate velocity past the outward faces of the 
sheets 20 and 22 will serve to draw the sheets apart, as 
in FIG. 7. Volume distribution plates 54 may be com 
bined with such flowing streams directed at their en 
trance end 83, or past their exit end 84, or both, as shown 
in FIG. 8, will also serve to draw and space sheets 20 
and 22 apart. Again, as shown in FIG. 9, vacuum man 
ifolds 86 may be positioned with perforated intake plates 
87 adjacent and parallel to the outward faces of sheets 
2O and 22. A partial vacuum connected to outlets 88 of 
manifolds 86 will draw the ambient atmosphere through 
perforated plates 87, likewise drawing sheets 20 and 22 
apart to the required spacing. Each of these sheet spacing 
means may be employed in cooperation with a blower 
50 if desired, and the blower intake may provide the source 
of negative pressure for connection to vacuum manifold 
outlets 88. 

Repositioning or eliminating certain of the sealing bars 
56-57 or 62-64 provides flexible variation in the shape 
and position of the resulting pockets 38, and staggered 
or otherwise varied sizes of pockets are often desired in 
the packaging of irregular shaped products such as busi 
ness machines or machine parts. 

In addition, the pressures within adjacent subdivided 
pockets 34, 38 or 68 may be varied as desired by load 
ing volume distribution plates 58 with different weights, 
or with resilient springs applying different biasing loads. 
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By this means the subdivided pockets 34 produced at the 
first subdividing station 32 may be successively increas 
ing in thickness, or successively decreasing, or the central 
pockets 34 may be either higher or lower than the first 
and last pockets if desired. Such variable-size pockets are 
highly useful for cradling of a machine part in its pack 
ing container, for example. 

It will thus be seen that the objects set forth above, 
among those made apparent from the preceding descrip 
tion, are efiiciently attained and, since certain changes 
may be made in carrying out the above process and in 
construction set forth without departing from the scope 
of the invention, it is intended that all matter contained 
in the above description or shown in the accompanying 
drawings shall be interpreted as illustrative and not in 
a limiting sense. 

It is also to be understood that the following claims are 
intended to cover all of the generic and specific features 
of the invention herein described, and all statements of the 
scope of the invention which, as a matter of language, 
might be said to fall therebetween. 
Having described my invention, what I claim as new 

and desire to secure by Letters Patent is: 
1. The process for making inflated structures compris 

ing the steps of: 
(A) feeding parallel opposed thermoplastic sheets hav 

ing substantially the same width and continuous 
lengths together in parallel paths from a supply 
source to a takeup means, said sheets converging at 
a processing station; 

(B) sealing said sheets together in a U-shaped seal 
to form an open-ended pocket, said U-shaped seal 
having a bottom end extending across said sheets and 
having arms extending generally parallel to and 
along the edges of said sheet, the open end of said 
U-shaped seal facing said supply source; 

(C) and repetitively: 
(l) advancing said sheets substantially the length 

of the arms of said U-shaped seal; 
(2) spreading said sheets to cause partial infla 

tion of said pocket by spacing the sheets apart 
between the arms of the U-shaped seal; and 

(3) sealing said pocket by sealing said sheets t04' 
gether in a U-shaped seal, said U-shaped seal 
having a bottom end extending across said 
sheets and having arms extending generally par 
allel to and along the edges of said sheets with 
the open end of said U-shaped seal facing said 
supply source, the bottom of each U-shaped seal 
except the first overlapping the ends of the arms 
of the preceding U-shaped seal, whereby said 
partially infiated pockets are successively sealed 
off to form sealed pockets. 

2. The process defined in claim 1, wherein the degree 
of spreading of said sheets is adjusted to control the vol 
ume to which said pockets are inflated. 

3. The process defined in claim 1, further comprising 
the step of sub-dividing said sealed pockets by further 
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sealing said opposed sheets to convert said pockets into a 
plurality of smaller inflated hermetically sealed compart-4 
ments. 

4. The process defined in claim 3, wherein the volume 
distribution among said compartments is controlled by 
maintaining predetermined spacing of the sheets during 
said sub-dividing step. 

5. The process defined in claim 1, wherein at least one 
of said sheets is metallized. 

6. The process defined in claim 1, wherein said sheets 
are substantially impervious to the gas filling said pockets. 

7. The process defined in claim 1, wherein said sheets 
are coated with polymeric vinylidene chloride. 

8. The process defined in claim 1, wherein said gas is 
selected from the group consisting of nitrogen and car 
bon dioxide. 

9. A process for making an inflated article, compris 
ing the steps of: 

(A) forming a sealed, partly inflated pocket from 
parallel plastic sheets by juxtaposing zones of the 
two sheets peripherally surrounding the pocket, and 
sealing the juxtaposed zones of said sheets together 
into a peripheral seal around said pocket; and 

(B) sub-dividing said pocket into smaller compart 
ments by forming sub-dividing seals between said 
sheets, said sub-dividing seals intersecting said pe 
ripheral seal whereby said pocket is sub-divided into 
hermetically sealed smaller inflated compartments. 

10. The process defined in claim 9, wherein at least one 
of said sheets is metallized. 

11. The process defined in `claim 1, wherein the spread 
ing of said sheets producing inflation of the pocket is 
achieved by directing a stream of compressed gas into 
the pocket. 

12. The process defined in claim 1, wherein the spread 
ing of said sheets producing inflation of the pocket is 
achieved by interposing a pair of spacer plates between 
the sheets at the processing station. 

13. The process defined in claim 4, including the jux 
taposing of pairs of distributor plates flanking said com 
partments in predetermined spaced-apart relationship. 

14. The process defined in claim 13, wherein the pairs 
of distributor plates are individually urged together by 
predetermined diñering biasing forces, producing differ 
ing volume distribution between separate compartments. 
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