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(57) A machine (1) for making packaging material in
the form of cushions (100) of air, or other gas, comprises
feeding rollers (21, 22) arranged to bring a web (10) of
thermoplastic material along a longitudinal conveying di-
rection (101). The web (10) comprises two films (10a,
10b) overlapped and can be unwound starting from a roll
(20). When starting the machine (1), the web (10) is put
on a longitudinal guide (30) arranged downstream of the
feeding rollers (21) in the conveying direction of the web
(10). The machine (1) comprises a means (50) for heating
the web (10), arranged to cause a local melting the ther-
moplastic material along a longitudinal line (15). More in
detail, the heating means (50) comprises at least one
heating rod (51, 52), which in use is arranged in contact
of the web (10) for causing a local softening to it. The, or
each, heating rod (51, 52) comprises an electric resist-
ance (53) coated with an outer layer (54) of a material
having a low thermal transmission coefficient, for exam-
ple less than about 0,5 W/mK such as polytetrafluoroeth-
ylene (PTFE), or Teflon.
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Description

Field of the invention

[0001] The presentinvention relates to the field of ma-
chines for making packaging material, in particular com-
prising cushions inflated with air or other gas, and pre-
cisely it relates to a machine for making this packaging
material.

[0002] Furthermore, the invention relates to a method
for making such packaging material.

Description of the prior art

[0003] Aswellknown,amongthe shock resistant pack-
aging material, "cushions" are used of plastic film inflated
with air, or other gas.

[0004] Such cushions, made usually of high density
polyethylene owing to its mechanical resistance, which
is remarkably higher than other plastic materials, can be
made as a continuous strip of cushions placed adjacent
to one another, used both for wrapping the product to
package and for avoiding the movement of the product
in a container in which it is housed for being transported.
[0005] A first kind of machines for making these cush-
ions provides overlapping two films of high density poly-
ethylene, unwound from respective coils and conveyed
towards heating elements capable of melting locally the
plastic material forming on it welding lines.

[0006] More in detail, the film of plastic material are,
firstly, welded along longitudinal regularly distant lines,
obtaining welding lines parallel to the conveying direction
with formation of tubular chambers. During the advance-
ment, the tubular chambers are inflated with air and then
are closed hermetically by making transversal welding
lines that define the air cushions in combination with the
longitudinal lines.

[0007] However, this type of machines provides stop-
ping the web for making each transversal welding, with
subsequent low production rate, which is cost-effective
only for webs of enough width and for multiple transversal
rows of cushions.

[0008] Machines also exist to make, without stopping
the web, a single chain of air cushions. These machines
start from a web comprising two overlapped films of ther-
moplastic material with transversal welding lines and a
first longitudinal welding line already made in a previous
process, in order to define respective chambers open at
a side. The machine provides to inflate air between the
two films, in order to inflate the chambers defined by the
transversal lines and by the first longitudinal line, and to
provide at the same time, by means of heating elements,
the second longitudinal welding line that was missing and
that blocks the airin the chambers, obtaining the air cush-
ions. This way, the machine can operate continuously,
i.e. without stopping the web.

[0009] In particular, the web provides the transversal
welding lines that are shorter than the width of the web
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and a third longitudinal welding line external opposite to
the first longitudinal welding line, leaving, thus an open
passageway for inflating the air. This is carried out intro-
ducing longitudinally an inflation tube, and making in the
meantime the second longitudinal line by means of lon-
gitudinal heating elements after that each cushion is in-
flated. The welding is made at the inner edge of the pas-
sageway, leaving out the inflation tube by cutting the third
longitudinal line. The machine also comprises a device
for longitudinal movement of the web comprising a plu-
rality of conveying rollers arranged at an edge of the heat-
ing elements. Furthermore, from the inflation tube a lon-
gitudinal guide protrudes upstream, on which the web is
put for engaging the passageway by the inflation tube.
When the welding line on the inner edge of the passage-
way is made, the passageway same is cut at the outer
edge by a blade, thus cutting the third longitudinal line,
to let the guide and the tube exit from the passageway
and to release the web with the formed cushions.

[0010] However, such machines have some draw-
backs.
[0011] Firstly, the web is conveyed through the ma-

chine by means of belts arranged longitudinally to the
web and mounted to a plurality of rollers. The presence
of belts requires a frequent change of the same, forcing
the operators to maintenance stops and to bear mainte-
nance costs.

[0012] Furthermore, heating the thermoplastic materi-
al of the web for making the longitudinal welding line is
effected by two heating elements that transmit the heat
necessary for softening the thermoplastic material
through respective non-stick tapes, made normally of Te-
flon, that are arranged for transmitting the heat. The non-
stick tapes for transmitting the heat have to be moved
longitudinally to the web of thermoplastic material at the
same speed, in order to avoid the production of folds.
However, the presence of these non-stick tapes increas-
es the maintenance costs because it requires a frequent
replacement.

[0013] Furthermore, the existing solutions have some
limits for achieving high production rates.

[0014] In US2006/0218880 an apparatus is described
to provide inflated articles obtained starting from a web
consisting of two overlapped films. The apparatus pro-
vides a sealing roller that operates in combination with a
counter-roller for actuating the web along the machine
and for sealing the same. In particular, the external roller
sealing surface can be equipped with a groove in which
a heating element is housed. A means for conveying the
heat can engage the outer surface of the roller.

[0015] This solution does not allow, however, to pro-
vide a precise sealing and can damage the web owing
to the rotation of the sealing element during the sealing
step. Furthermore, it is necessary to work at a low pro-
ductionrate for reducing the above described drawbacks.

[0016] A similar solution is described also in
US2008/250753.
[0017] In 74980449, supports of ceramic material are
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provided having apertures through which heating ele-
ments irradiate the heat to melt the web. Even this solu-
tion does not provide a precise melting of the web owing
to the distance of the heating elements from the web and
to the distance between the different heating elements
that cause a non-uniform heating of the web.

Summary of the invention.

[0018] Itis a feature of the invention to provide such a
machine to overcome the difficulties of the machines of
the prior art.

[0019] Itis another feature of the present invention to
provide a machine for making packaging material in the
form of air cushions or other gas that achieves a high
production rate.

[0020] It is also a feature of the invention to provide
such a machine for ensuring a correct arrangement of
the web in all the sections of the machine, in particular
at the heating elements.

[0021] These and other features are accomplished
with one exemplary machine, according to the invention,
for making packaging material, in particular cushions
filled with air, or other gas comprising:

- afeeding means for feeding a web of thermoplastic
material, said web comprising a first and a second
sheet overlapped to each other;

- an inflating means that is arranged to inflate a gas
between said sheets, said inflating means, in use,
having an inflating portion arranged between said
first and second sheets;

- a heating means for heating said web, arranged to
cause a local melting of said thermoplastic material
along a longitudinal line, in order to provide a longi-
tudinal welding line;

- amoving means for moving the web of thermoplastic
material along a feeding direction, said moving
means arranged to cause the movement of the web
of thermoplastic material while said heating means
causes said local heating;

whose main feature is that said heating means compris-
es:

- atleastone heating rod arranged to contact said web
for causing a local softening of said thermoplastic
material, said heating rod comprising an electric re-
sistance for heating up to a predetermined temper-
ature;

- anouter layer that coats said heating rod, said outer
layer arranged in use between said heating rod and
said thermoplastic material and being made of a ma-
terial having a thermal transmission coefficient less
than about 0,5 W/mK, in order to cause said local
softening of said thermoplastic material and to pro-
vide said longitudinal welding line, but avoiding in
the meantime the adhesion of said heating rod to
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said thermoplastic material.

[0022] In particular, the, or each, heating rod is fixed.
This provides a uniform heating of the web melting it to
obtain a welding line with high precision. Advantageous-
ly, said coating material has a thermal conductivity coef-
ficient less than about 0, 3 W/mK.

[0023] In particular, the coating outer of the heating
rod can be made in polytetrafluoroethylene (PTFE), or
Teflon.

[0024] Advantageously, the means for moving said
web of thermoplastic material comprises at least a first
and a second counter rotating rollers arranged down-
stream of said heating means and at opposite sides with
respect to said web of thermoplastic material, said first
and second counter rotating rollers having respective
gripping surfaces configured to be put adjacent to said
first and to said second film of said web, respectively, in
order to apply a pulling action on said web and to drag it
along said feeding direction.

[0025] In particular, the counter rotating rollers have a
high friction surface.

[0026] Advantageously, the counterrotating rollers are
made of a high friction material selected from the group
consisting of:

- synthetic rubber;
- natural rubber;
- an elastomeric rubber, in particular Vulcolan®.

[0027] Advantageously, the counter rotating rollers
have a irregular surface, for example rough, or knurled,
in order to increase the gripping force on said web of
thermoplastic material.

[0028] In particular, at least one of the counter rotating
rollers comprises a first portion which is made of a high
friction material, such as rubber, or an elastomeric ma-
terial, and a second portion of a metal material.

[0029] Advantageously, the portion of a metal material
has said irregular surface, for example rough, or knurled.
In particular, it is the metal surface that, in use, produces
the gripping action on the web.

[0030] Advantageously, at least one of the gripping
surfaces of said first and of said second counter rotating
rollers has a circumferential groove, at said circumferen-
tial groove aligned, in use, said longitudinal welding line
made by said heating means. This way, it is avoided that
the still hot thermoplastic material can stick to the gripping
surface of said first and/or of said second roller.

[0031] Advantageously between said moving means
and said heating means a level means is provided for
levelling said softened thermoplastic material, in order to
finish said longitudinal welding line.

[0032] In particular, the level means can comprise a
pushing element arranged on one side of said web and
an abutment surface located opposite to the pushing el-
ement with respect to the web of thermoplastic material,
said pushing element arranged to compress said ther-
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moplastic material locally softened against said abut-
ment surface, in order to finish the welding line.

[0033] Advantageously, the abutment surface is made
on a disc movable along a direction substantially orthog-
onal to said longitudinal direction of said web biased by
resilient means, for example a spring.

[0034] In particular, the pushing element can comprise
a disc having a flat surface that is arranged, in use, next
to said locally softened web to provide said welding line.
[0035] Advantageously, the heating rod comprises a
main body and a heating portion protruding from said
main body, said heating portion arranged, in use, to pro-
vide a longitudinal strip of softened material on said web.
[0036] In particular, upstream of said heating means
a stretching means can be provided for stretching the
web of thermoplastic material before it reaches said heat-
ing means. This way, itis ensured that the heating means
make correctly the welding line on the thermoplastic ma-
terial.

[0037] Advantageously, the stretching means com-
prises a first stretching roller and a second stretching
roller arranged at opposite sides with respect to the web.
[0038] In particular, the firstand second stretching roll-
ers squeeze the web avoiding also that the gas jet, for
example air, emitted by the blowing means reaches the
heating means jeopardizing the correct operation.
[0039] Advantageously, furthermore, a longitudinal
guide is provided on which said web is put, for example
manually by an operator, before starting the machine.
[0040] In particular, the longitudinal guide is adapted,
in use, to cross a longitudinal passageway made in said
web of thermoplastic material. More in detail, the longi-
tudinal passageway is defined through a plurality of trans-
versal welding lines that separate a plurality of tubular
bodies defined between said first and second sheets.
[0041] In particular, the transversal welding lines de-
fine a plurality of tubular bodies. More precisely, the trans-
versal lines have a length less than the transversal width
of the web of thermoplastic material, in order to form said
passageway in which in use said guide is put. Once in-
flated by the gas between the two films of thermoplastic
material the passageway is closed by making said lon-
gitudinal welding line and then closing the above de-
scribed tubular bodies. This way, it is eventually obtained
the formation of chambers in which a certain amount is
present of gas closed hermetically by the transversal
welding lines and by said longitudinal welding line. The
first and the second sheet of the web can be defined
through a folding line made on a single sheet of thermo-
plastic material and therefore the only edge that was lon-
gitudinally open is that in which the longitudinal welding
line is made by the heating means. In an exemplary em-
bodiment, the web of thermoplastic material, opposite to
the welding line, has a longitudinal welding line made in
a preliminary step.

[0042] In particular, a means can be provided for cut-
ting said web of thermoplastic material arranged to pro-
vide a longitudinal cut to open longitudinally said pas-
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sageway, to make it possible an arrangement of the in-
flating portion between said sheets and to make it pos-
sible a movement of the web with chambers inflate and
sealed.

[0043] In particular, the cutting means longitudinally
cuts the tubular web of thermoplastic material at the por-
tion of the web without the transversal welding lines.
[0044] Advantageously, a sealing means is provided
arranged to avoid the outlet of air, or other gas, through
the longitudinal cut made by the means for cutting, during
the inflation by the gas.

[0045] Advantageously, the cutting means is arranged
upstream of the heating means.

[0046] In particular, between two consecutive cham-
bers of the web of thermoplastic material tear lines can
be provided that assist the separation between two air
cushions.

Brief description of the drawings

[0047] The invention will be now shown with the fol-
lowing description of an exemplary embodiment thereof,
exemplifying but not limitative, with reference to the at-
tached drawings in which:

- Fig. 1 diagrammatically shows an elevational side
view of the improved machine, according to the in-
vention, for making packaging material in the form
of air cushions, or other gas;

- Fig. 2 diagrammatically shows a top plan view of the
machine of Fig. 1 for highlighting the layout of the
main parts and, in particular, their position with re-
spect to the processed web;

- Fig. 3 diagrammatically shows a perspective front
view of the machine of Fig. 1 in operating conditions;

- Fig. 4 diagrammatically shows a perspective view of
the main construction elements of the machine of
Fig. 1;

- Fig. 5 shows a cross sectional view of the heating
rod of the machine of Fig. 1 highlighting some struc-
tural features;

- Fig. 6 shows the machine of Fig. 4 in operating con-
ditions;

- Fig. 7 shows a perspective elevational side view of
the machine of Fig. 1.

Description of the preferred exemplary embodiment

[0048] Withreference toFig. 1,amachine 1for making
packaging material in the form of cushions 100 of gas,
according to the invention, for example air cushions,
comprises feeding rollers 21 and 22 arranged to bring a
web 10 of thermoplastic material along a longitudinal con-
veying direction 101. Web 10 comprises, as well known,
two films 10a and 10b overlapped and can be unwound
starting from a roll 20.

[0049] As also shown in Fig. 2, web 10 can comprise
two longitudinal welding lines 13a and 13b and a plurality
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of transversal welding lines 11, in order to define a plu-
rality of transversal tubular bodies 16 arranged to be in-
sulated pneumatically from one another. Alternatively,
the tubular bodies 16 can be obtained folding a single
sheet of thermoplastic material and obtaining a single
longitudinal welding line at the edges to connect.
[0050] Between two consecutive tubular bodies 16
transversal tear lines 12 can be provided between two
consecutive transversal welding lines 11. More precisely,
transversal tear lines 12 extend for all the width of web
10 and assist the separation of a cushion 100 from the
next one when they are used. The transversal welding
lines 11 have in particular length less than the transversal
width L of web 10, in order to define between welding
line 13b and their beginning point a open passageway 18.
[0051] More in detail, when starting machine 1, web
10 is put at passageway 18 on a longitudinal guide 30
arranged downstream of feeding rollers 21 in the con-
veying direction of web 10. In one exemplary embodi-
ment of the figures, guide 30 is arranged next to inflating
means 35 having a hole 35a through which a predeter-
mined amount of gas, for example air, can be put into
the passageway 18, so that air inflates the chamber of
each tubularbody 16. Hole 35 is in pneumatic connection
with a source of a gas flow, for example a fan not shown
in the figures.

[0052] At guide 30 a cutting blade 80 is present that
can make a longitudinal cut 14 on web 10. This allows
the movement of transversal portion 35b of the inflating
means 35 during the movement of web 10 through ma-
chine 1.

[0053] Downstream of cutting blade 80 a heating
means is provided 50 for heating web 10, arranged to
cause a local melting of the thermoplastic material along
a longitudinal line 15. More in detail, the heating means
50 comprise at least one heating rod 51, and/or rod 52,
can be in particular a elongated rod, that, in use, stops
and is arranged in contact of web 10 for causing it to a
local softening.

[0054] In particular, two heating rods 51 and 52 can
be provided arranged at opposite sides with respect to
web 10. Furthermore, a means can be provided for ap-
proaching, or withdrawing, two heating rods 51 and 52.
More precisely, the means for approaching, or withdraw-
ing are adapted to withdraw the two heating rods 51 and
52 to allow web 10 to be arranged easily between thereof.
Then, the means for approaching, or withdrawing are
adapted to approach the two heating rods 51 and 52, in
order to be put adjacent, or near to, the respective sur-
faces of web 10.

[0055] According to the invention, and as shown in de-
tail in Fig. 5, the, or each, heating rod 51, and/or 52,
comprises an electric resistance 53 coated with an outer
layer 54 of a material having a low thermal transmission
coefficient, for example less than about 0,5 W/mK such
as polytetrafluoroethylene (PTFE), or Teflon. This way,
the heating rod 51, or 52, causes the softening of the
thermoplastic material of web 10 to provide the longitu-
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dinal welding line 15 avoiding at the same time that it can
adhere to the heating rod 51, or 52.

[0056] This particular technical solution avoids the use
of the welding tapes used in the apparatus of the prior
artfor conveying the heat by a heater to the thermoplastic
material of the web, simplifying remarkably the machine
and reducing therefore both the maintenance time that
the costs of the same.

[0057] Downstream of the heating means 50, further-
more, a feeding means is provided 70 comprising a first
and a second counter rotating rollers 71 and 72 arranged
at opposite sides with respect to web 10. More in detail,
the counter rotating rollers 71 and 72 apply directly on
web 10 a tension which causes it to be fed through ma-
chine 1. This is possible since rollers 71 and 72 have a
high friction surface. Rollers 71 and 72 can be made of
a high friction material such as rubber, or in an elasto-
meric material, such as Vulcolan ®. This technical solu-
tion allows also to avoid that the thermoplastic material
of web 10, still hot near the longitudinal welding line 15,
can adhere to the surface of rollers 71 and 72. For in-
creasing further the grip on the web, rollers 71 and 72
have a irregular surface, for example rough, or knurled.
At least one of counter rotating rollers 71, or 72, for ex-
ample the roller next to the lower face of web 10 in move-
ment along machine 1, may comprise a portion 75 made
of a metal material and equipped with a knurled surface.
Such particular exemplary embodiment avoids the use
of conveyor belts commonly used for causing the move-
ment of the web in the machines of the prior art. In an
exemplary embodiment at least one among the first and
the second counter rotating rollers 71, 72, comprises a
first portion 73 made of a high friction material selected
from the group consisting of: a synthetic rubber, a natural
rubber or an elastomeric material, and a second portion
75 ofametal material. This, in particular, can be equipped
with a knurled surface.

[0058] Furthermore, at least one of rollers 71 and 72
has a circumferential groove 74 to which, in use, the lon-
gitudinal welding line 15 made by the heating means 50
on web 10 can align. This way, it is avoided that welding
line 15, which has the shape of a bead and is still at a
softening temperature, enters directly into contact with
the surface of rollers 71 and 72. This way, it is avoided
that the thermoplastic material still hot can damage the
rubber surface, or elastomeric surface, of counter rotat-
ing rollers 71 and/or 72.

[0059] Between counter rotating rollers 71 and 72 and
the heating means 50 a level means can be provided 60
for levelling the softened thermoplastic material, in order
to complete the longitudinal welding line 15. More in de-
tail, the heating means 50 have a heating portion 55 of
the thermoplastic material protruding from a main body
56 towards web 10. In particular, the heating portion 55
has a short small width, for example set between 1 mm
and 2 mm, that is arranged to form a longitudinal strip of
softened material 17 on web 10 of width substantially
corresponding to about 1-2 mm. The strip of softened
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material 17 is brought, then, to the level means 60 that
cause it to be squeezed and therefore an increase of the
width up to 2-4 mm obtaining welding line 15.

[0060] As shown in detail in Figs. 5 and 6, the means
60 for levelling can comprise a pushing element 61 ar-
ranged on one side of web 10, and an abutment surface
62 located opposite to the pushing element 61 with re-
spect to the web of thermoplastic material 10. More in
detail, the pushing element 61, for example at a flat sur-
face 66, compresses the thermoplastic material, sof-
tened by the heating means 50, against the abutment
surface 62, in order to level the softened material of weld-
ing line 15. The abutment surface 62 can be made, for
example, on a disc 65 movable along a direction 160
substantially orthogonal to the longitudinal direction of
web 10, biased by resilient means, for example a spring
63. The abutment surface 62 is, in particular made of a
heat-resistant material for example in Polyphenylene
sulfide, for example Techtron ®.

[0061] Upstream of the heating means 50 a stretching
means can be provided 40 arranged to stretch web 10
of thermoplastic material before it is subjected to local
heating. The stretching means 40 can comprise a first
stretching roller 41 and a second stretching roller 42 ar-
ranged at opposite sides with respect to web 10. The first
and second stretching rollers 41 and 42 squeeze against
each other web 10 avoiding also that the gas jet, for ex-
ample air, emitted by the blowing means 35 arranged
upstream of the stretching means 40 can arrive at the
heating means 50 jeopardizing the correct operation.
[0062] The foregoing description of specific exemplary
embodiments will so fully reveal the invention according
to the conceptual point of view, so that others, by applying
current knowledge, will be able to modify and/or adapt in
various applications the specific exemplary embodi-
ments without further research and without parting from
the invention, and, then, it is meant that such adaptation
and modifications will have to be considered as equiva-
lent to the specific embodiment. The means and the ma-
terials to realise the different functions described herein
could have a different nature without, for this reason, de-
parting from the field of the invention. It is to be under-
stood that the phraseology or terminology that is em-
ployed herein is for the purpose of description and not of
limitation.

Claims

1. Machine (1) for making packaging material, in par-
ticular cushions (100) of air, or other gas, comprising:

- a means (21, 22) for feeding a web (10) of
thermoplastic material, said web (10) compris-
ing a first and a second overlapped sheet (103,
10b);

- an inflating means (35) arranged to inflate a
gas between said sheets (10a, 10b), said inflat-
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ing means (35), in use, having an inflating por-
tion arranged between said first and second
sheets (10a, 10b);

- a heating means (50) for said web (10), ar-
ranged to cause a local melting of said thermo-
plastic material along a longitudinal line, in order
to provide a longitudinal welding line (15);

- a moving means (70) arranged to cause the
movement of said web (10) of thermoplastic ma-
terial along a conveying direction (101), said
moving means (70) arranged to cause the move-
ment of said web (10) of thermoplastic material
while said heating means (50) causes said local
heating;

characterised in that said heating means (50) com-
prises:

- atleast one fixed heating rod (51, 52) arranged
to contact said web (10) for causing a local sof-
tening of said thermoplastic material, said heat-
ingrod (51, 52) comprising an electric resistance
for heating up to a predetermined temperature;
- an outer layer (54) that coats said heating rod,
said outer layer arranged in use between said
heating rod and said thermoplastic material and
being made of a material having a thermal trans-
mission coefficient less than about 0,5 W/mK,
in order to cause said local softening of said ther-
moplastic material and to provide said longitu-
dinal welding line (15), but avoiding in the mean-
time the adhesion of said heating rod (51, 52)
to said thermoplastic material.

Machine, according to claim 1, wherein said outer
layer (54) of said heating rod (51, 52) is made of a
material having a thermal conductivity coefficient
less than about 0, 3 W/mK.

Machine, according to claim 1, wherein said moving
means (70) of said web (10) of thermoplastic material
comprises at least a first and a second counter ro-
tating rollers (71, 72) arranged downstream of said
heating means (50) and at opposite sides with re-
spect to said web (10) of thermoplastic material, said
first and second counter rotating rollers (71, 72) hav-
ing respective gripping surfaces arranged to engage
with said first and said second film (10a, 10b) of said
web (10), respectively, in order to apply a pulling
action on said web (10) and to convey it along said
conveying direction (101)

Machine, according to claim 3, wherein at least one
among said first and said second counter rotating
rollers (71, 72) has a high friction surface.

Machine, according to claim 3, wherein at least one
among said first and said second counter rotating
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rollers (71, 72) is made of a high friction material
selected from the group consisting of:

- synthetic rubber;

- natural rubber;

- an elastomeric material, in particular Vulcol-
an®.

Machine, according to claim 3, wherein at least one
among said first and said second counter rotating
rollers (71, 72) comprises:

- a first portion (73) made of a high friction ma-
terial selected from the group consisting of: a
synthetic rubber, a natural rubber and an elas-
tomeric material;

- a second portion (75) of a metal material, said
second portion (75) being equipped with a
knurled surface.

Machine, according to claim 3, wherein at least one
of said gripping surfaces of said first and of said sec-
ond counter rotating rollers (71, 72) has a circumfer-
ential groove (74), with said circumferential groove
(74) aligning, in use, said longitudinal welding line
(15), or bead, made by said heating means (50), to
avoid that the still hot thermoplastic material can stick
the gripping surface of said first, or of said second,
roller (71, 72).

Machine, according to claim 1, wherein between said
heating means (50) and said moving means (70) a
level means is provided (60) for levelling said sof-
tened thermoplastic material, in order to finish said
longitudinal welding line (15).

Machine, according to claim 8, wherein said level
means (60) comprises a pushing element (61) ar-
ranged at one side of said web (10), and an abutment
surface (62) located opposite to said pushing ele-
ment (61) with respect to said web (10), said pushing
element (61) arranged to compress said thermoplas-
tic material, locally softened, on said abutment sur-
face (62), in order to finish said longitudinal welding
line (15).

Machine, according to claim 9, wherein said abut-
ment surface (62) is made on a mobile disc, biased
by resilient means (65), along a direction (160) that
is substantially orthogonal to said longitudinal direc-
tion (101) of said web (10).

Machine, according to claim 1, wherein upstream of
said heating means (50) a stretching means is pro-
vided (40) for stretching arranged said web (10) of
thermoplastic material before it reaches said heating
means (50), in order not to affect the formation of
said longitudinal welding line (15) on said web (10)
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by said heating means (50).

Machine, according to claim 11, wherein said
stretching means comprises a first stretching roller
(41) and a second stretching roller (42) arranged at
opposite sides with respect to said web (10).

Machine, according to claim 1, wherein said heating
rod (51, 52) comprises a main body (56) and a heat-
ing portion (55) protruding from said main body (56),
said heating portion (55) arranged, in use, to provide
a longitudinal strip of softened material (17) on said
web.

Machine, according to claim 1, comprising, further-
more, a longitudinal guide that is adapted, in use, to
enter a longitudinal passageway made in said web
of thermoplastic material, said longitudinal passage-
way defined through a plurality of transversal welding
lines that separate a plurality of tubular bodies de-
fined between said first and second sheets.

Machine, according to claim 14, comprising, further-
more, a cutting means for cutting said web of ther-
moplastic material to provide a longitudinal cut to
open longitudinally said passageway, and to make
it possible an introduction of the inflating portion be-
tween said sheets and to make it possible a move-
ment of the web after that the chambers have been
inflated and sealed.



20

10

EP 2 474 412 A2

11

12

= _
w~| | -&
@O\
§\l —T)g




EP 2 474 412 A2

00l

oL

/ lagt
] AU \

N
Ll

AN 2
y \ ¢

8l \

Gl



EP 2 474 412 A2

75— \50 A0
12—,
74
90 15
1
12

100
11

10



EP 2 474 412 A2

11



EP 2 474 412 A2

12

72

62



EP 2 474 412 A2

o
o
i ‘“‘“‘“»
R SIS 27,
RS
S ‘\“’ “0”’ "

X OS¢ %% %
TS NCTE SO
R LNCTES0SS0 ’.. A
ELTSNOS S5 4
‘¢“¢‘\‘ < %
S wieet et o



EP 2 474 412 A2
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

» US 20060218880 A [0014] » US 2008250753 A [0016]

14



	bibliography
	description
	claims
	drawings

