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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to foam-in-place
packaging and, more particularly, to an improved sealing
device for making foam-in-place packaging cushions.
[0002] Foam-in-place packaging is a highly useful
technique for on-demand protection of packaged objects.
In its most basic form, foam-in-place packaging compris-
es injecting foamable compositions from a dispenser into
a container that holds an object to be cushioned. Typi-
cally, the object is wrapped in plastic to keep it from direct
contact with the rising (expanding) foam. As the foam
rises, it expands into the remaining space between the
object and its container (e.g. a corrugated board box)
thus forming a custom cushion for the object.
[0003] A common foamable composition is formed by
mixing an isocyanate compound with a hydroxyl-contain-
ing material, such as a polyol (i.e., a compound that con-
tains multiple hydroxyl groups), typically in the presence
of water and a catalyst. The isocyanate and polyol pre-
cursors react to form polyurethane. At the same time, the
water reacts with the isocyanate compound to produce
carbon dioxide. The carbon dioxide causes the poly-
urethane to expand into a foamed cellular structure, i.e.,
a polyurethane foam, which serves to protect the pack-
aged object.
[0004] In other types of foam-in-place packaging, an
automated apparatus produces flexible bags from flexi-
ble, plastic film and dispenses a foamable composition
into the bags as the bags are being formed. As the com-
position expands into a foam within the bag, the bag is
sealed shut and typically dropped into a container holding
the object to be cushioned. The rising foam again tends
to expand into the available space, but does so inside
the bag. Because the bags are formed of flexible plastic,
they form individual custom foam cushions around the
packaged objects. Exemplary types of such packaging
apparatus are assigned to the assignee of the present
invention, and are illustrated, for example, in U.S. Pat.
Nos. 4,800,708, 4,854,109, 5,027,583, 5,376,219, and
6,003,288.
[0005] In particular US-Patent No. 6,003,288 discloses
a packaging device for forming packaging cushions of a
type that include a plastic bag filled with a solid film, and
wherein cushions are initially formed of a plastic bag filled
with formable material that reacts and then hardens to
form a solid film. The device comprises means for ad-
vancing a sheet of plastic material that has been center-
folded to form a doubled web with one closed edge de-
fined by the center-fold and one open edge defined by
the adjacent edges of the sheet. It is not disclosed that
the device according to said US-Patent comprises an
electronically conductive heating element having a first
end secured to a first node and a second end secured
to a second node. The disadvantages of said device are
set out below.

[0006] EP 0 534 457 A2 discloses a high speed appa-
ratus for forming foam cushions for packaging purposes.
The apparatus seals two plies of plastic film together and
comprises an electrically conductive heating element
wherein a sealing wire is wrapped around the circumfer-
ence of a rotatable cylinder and where the wire fits in a
slight groove in the circumference of said rotatable cyl-
inder. It is not disclosed that the device according to said
EP-application comprises a rotatable support cylinder
capable of rotating against said heating element along a
predetermined contact arc such that less than a complete
circumference of the outer surface of said cylinder is in
contact with said heating element. The disadvantages of
said device are set out below.
[0007] As will be noted from the foregoing patents, the
typical method of forming a foam-in-place cushion from
a plastic bag is to heat-seal plies of plastic film material
together both transversely and longitudinally as they are
being fed from a stock supply to form a generally rectan-
gular bag with the foam inside. In alternative embodi-
ments, the stock supply of plastic film material can be
fed in center-folded fashion so that one side of the bag
is a fold, rather than a heat seal. Foam-in-place packag-
ing apparatus that operate in accordance with such meth-
ods have gained rapid and wide acceptance in the mar-
ketplace and have served their purposes well.
[0008] However, improvement in the operation of such
apparatus is continually sought. One aspect in particular
where improvement is desired concerns the manner in
which the film plies are sealed together, especially in the
longitudinal direction, i.e., the direction in which the film
plies move as they are conveyed through the packaging
apparatus. Conventional devices for making longitudinal
heat seals generally include
a sealing wire or other electrical heating means wrapped
around and affixed to the circumference of a rotatable
cylinder such that the wire rotates along with the cylinder.
To effect a heat seal, the entire wire is heated, by sending
an electrical current therethrough, and the cylinder is
brought into rotational contact with the film plies to be
sealed as the film plies move against and past the heated
cylinder. While this approach has generally been effec-
tive, its main drawback is that consistent sealing temper-
atures are difficult to achieve.
[0009] The inventors hereof have determined that the
cause of such inconsistent sealing temperatures is due
to two primary factors: first, the entire wire is heated and,
second, the wire is wrapped about the entire circumfer-
ence of the rotatable cylinder. As a number of foam-in-
place cushions are made in succession during continu-
ous operation of the packaging apparatus, this configu-
ration results in a gradual but steady increase in the tem-
perature of the cylinder because the cylinder continually
absorbs heat from the wire at a faster rate than the rate
at which the heat can be dissipated to the air. Without
careful control and monitoring of the longitudinal heat-
seal device, the ever-changing temperature of the rotat-
ing cylinder often results in inconsistent seals being made
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between the film plies that form the flexible container for
the expanding foam. As a consequence, insufficient heat
necessary to form complete (strong) heat-seals may be
applied at the beginning of a cushion-making session,
which can cause the seal to be forced open as the foam
expands within the cushion, and/or an excessive amount
of heat may be applied toward the end of the session,
which causes the cylinder to melt through the film plies
and produce holes in the cushion. When the heat-seal
device melts through the film plies, an outer strip form
one or both film plies very often separates from the rest
of the film and wraps around the longitudinal heat-seal
device. This results in the necessity of shutting-down the
cushion-making apparatus and extricating the film strip
from the heat-seal device. Typically, the strip is tightly
wound around the device and/or partially melted such
that removal of the strip is a difficult and time-consuming
process.
[0010] Another drawback of the ’wrap-around’ heat-
seal device as discussed above is that routine mainte-
nance procedures therefor are more cumbersome and
time-consuming than would otherwise be desired. In par-
ticular, the sealing wire is difficult to remove and replace
when worn.
[0011] Finally, since the entire wire must be heated,
the energy requirements for the sealing device are higher
than desired.
[0012] Therefore, the need exists for an improved
heat-seal device that is suitable for forming longitudinal
heat-seals for foam-in-place packaging cushions.

SUMMARY OF THE INVENTION

[0013] That need is met by the present invention,
which, in one aspect, provides a device for sealing two
plies of plastic film together, comprising:

a. an electrically conductive heating element having
a first end secured to a first node and a second end
secured to a second node, a first portion, and a sec-
ond portion, wherein said first portion has a higher
degree of electrical resistance relative to said second
portion said first portion being formed of a different
material or having a different diameter than said sec-
ond portion; and
b. a rotatable support cylinder having an outer, cir-
cumferential surface, the cylinder being positioned
in abutting relationship with the heating element and
capable of rotating against the heating element along
a predetermined contact arc such that less than a
complete circumference of the outer surface of the
cylinder is in contact with the heating element,

whereby, two plies of juxtaposed plastic film may be
sealed together by bringing the juxtaposed film plies into
contact with the heating element along the contact arc
and causing sufficient current to flow through the heating
element that the heating element heats to a sealing tem-

perature that causes the juxtaposed film plies to seal to-
gether.
[0014] Another aspect of the present invention is an
apparatus for dispensing fluid into flexible containers and
enclosing the fluid within the containers, comprising:

a. a mechanism that conveys a web of film along a
predetermined path of travel, the film web comprising
two juxtaposed plies of plastic film that define a par-
tially-formed flexible container;
b. a dispenser through which fluid may flow in pre-
determined amounts, said dispenser positioned ad-
jacent the travel path of the film web such that the
dispenser can dispense the fluid into the partially-
formed flexible container; and
c. a device for sealing the plies of plastic film togeth-
er, comprising:

a. an electrically conductive heating element
having a first end secured to a first node, a sec-
ond end secured to a second node, a first por-
tion, and a second portion, wherein said first por-
tion has a higher degree of electrical resistance
relative to said second portion, said first portion
being formed of a different material or having a
different diameter than said second portion; and

b. a rotatable support cylinder having an outer
circumferential surface, said cylinder being po-
sitioned in abutting relationship with said heating
element and capable of rotating against said
heating element along a predetermined contact
arc such that less than a complete circumfer-
ence of said outer surface of said cylinder is in
contact with said heating element,

whereby, the two plies of juxtaposed plastic film are
sealed together when the conveying mechanism brings
the film web into moving contact with the heating element
along the contact arc and sufficient current is caused to
flow through the heating element that the heating element
heats to a sealing temperature that causes the juxta-
posed film plies to seal together.
[0015] A further aspect of the present invention is a
system for dispensing fluid into flexible containers and
enclosing the fluid within the containers according to the
claimed device, comprising:

a. a web of film comprising two juxtaposed plies of
plastic film that define a partially-formed flexible con-
tainer;
b. a mechanism that conveys the film web along a
predetermined path of travel;
c. a fluid source containing therein a fluid;
d. a dispenser through which fluid may flow in pre-
determined amounts, the dispenser being in fluid
communication with the fluid source and positioned
adjacent the travel path of the film web such that the
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dispenser can dispense the fluid into the container;
and
e. a device as described above for sealing the plies
of plastic film together. Further embodiments of the
invention are disclosed in the dependent claims.

[0016] These and other aspects and features of the
invention may be better understood with reference to the
following description and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017]

FIG. 1 is a schematic view of an apparatus in ac-
cordance with the present invention in which partial-
ly-formed containers provided by a center-folded film
web are injected with a foamable composition and
then sealed closed;
FIG. 2 is a plan view of the sealing device 32 illus-
trated in FIG. 1;
FIG. 3 is a perspective view of the sealing device
shown in FIG. 2, wherein the film web 12 is shown
in phantom for clarity;
FIG. 4 is an elevational view of the sealing device
as taken along lines 4-4 in FIG. 2;
FIG. 5 is a perspective view of the support cylinder
18 as shown in FIGS. 1-4;
FIG. 6 is a plan view of the support cylinder shown
in FIG. 5;
FIG. 7 is a cross-sectional view of the support cylin-
der as taken along lines 7-7 in FIG. 6;
FIG. 8 is a perspective view of the second component
66 of cylinder 18 as shown in FIG. 7;
FIG. 9 is a plan view of the second component 66
shown in FIG. 8;
FIG. 10 is a cross-sectional view of the second com-
ponent 66 as taken along lines 10-10 in FIG. 9;
FIG. 11 is a detailed view of the circled portion of the
second component 66 as indicated in FIG. 10 (rotat-
ed 90° counter-clockwise), and also shows heating
element 34 disposed in groove 78;
FIG. 12 is an elevational view of the heating element
34 as shown in FIGS. 1-4; and
FIG. 13 is a detailed view of the circled portion of the
heating element 34 as indicated in FIG. 12.

DETAILED DESCRIPTION OF THE INVENTION

[0018] FIG. 1 schematically illustrates an apparatus 10
in accordance with the present invention for dispensing
fluid into flexible containers and enclosing the fluid within
the containers. Also illustrated is a web of film 12 com-
prising two juxtaposed plies 14a and 14b of plastic film
that define partially-formed flexible containers 16. The
film web may comprise any flexible material that can be
manipulated by apparatus 10 as herein described, in-
cluding various thermoplastic or fibrous materials, e.g.,

polyethylene homopolymer or copolymer, polypropylene
homopolymer or copolymer, paper, etc.
[0019] Apparatus 10 includes a mechanism that con-
veys the film web 12 along a predetermined path of travel.
Such conveying mechanism may include a pair of coun-
terrotating cylinders 18 and 20 that pull the film web 12
through apparatus 10 along a predetermined travel path,
and also a device (not shown) to position and support a
storage roll 22 from which film web 12 may be advanced.
The "travel path" of film web 12 simply refers to the route
that the film web traverses while being conveyed through
the apparatus 10, as indicated by the shape assumed by
the film web due to the manipulation thereof by apparatus
10. As will be appreciated, the particular conveying
mechanism components and travel path selected is not
critical to the practice of the present invention, and vari-
ous other conveying mechanism components and travel-
path configurations may be employed as desired, includ-
ing additional cylinders or rollers such as guide rollers,
e.g., to provide a more elaborate travel path in order to
reduce the ’footprint’ of the apparatus.
[0020] Apparatus 10 further includes a dispenser 24
through which a fluid 26 may flow in predetermined
amounts, the dispenser being in fluid communication with
a fluid source (not shown) containing therein fluid 26.
Dispenser 24 is positioned adjacent to or in the travel
path of film web 12 such that the dispenser can dispense
the fluid 26 into the partially formed container 16 as
shown. Any desired fluid may be dispensed into the con-
tainers in accordance with the present invention, includ-
ing gaseous fluids such as air in order to make inflated
air cushions for packaging and other applications;
pumpable foods such as soups, sauces, and condiments;
flowable foods such as shredded cheese; industrial liq-
uids such as detergents, chemical solutions, etc.; medi-
cal fluids such as saline solutions; and foamable compo-
sitions for foam-in-place packaging.
[0021] The apparatus 10 as presently illustrated is par-
ticularly well suited for the latter application, i.e., for mak-
ing foam-in-place cushions. Thus, fluid 26 is preferably
selected from polyols, isocyanates, and mixtures of poly-
ols and isocyanates. For example, one or more polyols
may be supplied from a fluid source (not shown) to dis-
penser 24 via supply line 28, while one or more isocy-
anates may be supplied from a second fluid source (not
shown) to dispenser 24 via supply line 30. Suitable fluid
sources for the polyol(s) and isocyanate(s) may include
a separate drum or other container for each chemical.
The polyol(s) and isocyanate(s) may flow through re-
spective supply lines 28, 30 by action of separate pumps
(not shown) that are in fluid communication with both the
fluid source and supply lines 28, 30. Alternatively, the
fluid sources may be positioned above dispenser 24 so
that the polyol(s) and isocyanate(s) flow through the sup-
ply lines 28, 30 by force of gravity.
[0022] Dispenser 24 receives and mixes the polyol(s)
and isocyanate(s) and dispenses the resultant mixture
of fluids, indicated at 26, into the partially-formed con-
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tainers 16. As explained in the background section here-
inabove, the polyol(s) and isocyanate(s) are foam pre-
cursors which, when mixed, produce a foamable com-
position that reacts to form a polyurethane foam. Poly-
urethane foam is thus injected into each container 16.
The amount of such foamable fluid to be dispensed into
each container 16 by dispenser 24 is predetermined,
based on, e.g., the internal volume within the container,
the degree to which the fluid expands as it forms into a
foam, the amount of foam that is desired to be contained
in each completed container/packaging cushion, etc.
Such determination of the predetermined amount of fluid
to be dispensed by dispenser 24 is readily and commonly
made by those having ordinary skill in the art to which
this invention pertains, and requires no undue experi-
mentation.
[0023] As the foam expands in each container, it may
be placed in a mold to produce a packaging cushion hav-
ing a predefined shape as disclosed, e.g., in commonly
assigned U.S. Pat. No. 5,776,510. Alternatively, contain-
er 16 with the expanding fluid (foamable composition) 26
therein may be placed against a product to be packaged
and further placed in a box or other shipping vessel to
form an individualized packaging cushion for such prod-
uct.
[0024] Suitable dispensers of the type illustrated at 24
are well known and are disclosed, e.g., in commonly-
assigned U.S. Pat. Nos. 4,898,327 and 5,255,847, and
in a copending patent application entitled FLUID DIS-
PENSER HAVING IMPROVED CLEANING SOLVENT
DELIVERY SYSTEM (Sperry et al.), bearing attorney
docket number D-20086-01 and filed on the same day
as the present application. Other suitable dispensers, al-
beit in the form of a hand-held mixing gun, are disclosed
in commonly-assigned U.S. Pat. Nos. 3,687,370,
3,945,569, and 4,426,023.
[0025] As an alternative to a dispenser as described
above that mixes the polyol(s) and isocyanate(s) before
dispensing the resultant mixture into the container, a dis-
penser of the type disclosed in commonly-owned U.S.
Pat. No. 5,727,370 may be used. Such a dispenser as
disclosed in the ’370 patent injects the polyol(s) and iso-
cyanate(s) into the container through separate discharge
nozzles such that the two foam precursors do not begin
to mix and form foam until after being introduced into the
container.
[0026] A further component of apparatus 10 is a device
32 for sealing the plies 14a,b of plastic film 12 together
to enclose the fluid 26 within containers 16. Sealing de-
vice 32, which is illustrated in more detail in FIGS. 2-4,
includes an electrically conductive heating element 34
having a first end 36 secured to a first node 38 and a
second end 40 secured to a second node 42. Sealing
device 32 produces a longitudinal heat-seal 44 between
film plies 14a,b to seal the two plies together. The heat-
seal 44 is produced by causing sufficient electrical cur-
rent to flow through heating element 34 that it heats to a
predetermined sealing temperature. Such sealing tem-

perature is, in turn, sufficient to cause the juxtaposed film
plies 14a,b to seal together by temporarily becoming fully
or partially molten in the area of contact with the heating
element 34.
[0027] In order to avoid melting through the film plies
and to minimize the amount of electrical energy required
to effect heat-seal 44, heating element 34 is generally
formed from a thin and flexible material, e.g., a wire or
ribbon, and is therefore somewhat fragile. Thus, it is pref-
erable to position rotatable cylinder 18 in abutting rela-
tionship with heating element 34 to support the heating
element and retain it in the proper position to form heat-
seal 44.
[0028] When apparatus 10, including dispenser 24 and
sealing device 32, is combined with a film web 12 as
shown and one or more fluid sources in communication
with dispenser 24, such combination is deemed herein
to be a "system" for dispensing fluid into flexible contain-
ers and enclosing the fluid within the containers.
[0029] Film web 12 may be a single, center-folded film
with the center-fold 46 being disposed along the longitu-
dinal center of the film web and the folded halves of the
film forming the two juxtaposed film plies 14a, b. By virtue
of being juxtaposed in apparatus 10, the film plies 14a,
b provide a partially-formed flexible container into which
fluid 26 is dispensed by dispenser 24 prior to being com-
pleted by sealing device 32 and, optionally, other sealing
devices that may also be included. In the apparatus 10
as shown, sealing device 32 completes the containers
16 and thereby fully encloses fluid 26 therein. The longi-
tudinal heat-seal 44 produced by sealing device 32 op-
erates in cooperation with perforated, transverse seams
48 and transverse heat-seals 50, both of which partition
film web 12 into a plurality of individual, partially-formed
containers 16. The term "transverse" is used to denote
the alignment of the perforations 48 and heat-seals 50,
which are generally perpendicular to the longitudinal di-
rection in which the film web 12 moves through apparatus
10. Such perforated seams 48 and pre-formed heat-seals
50 are not required in the apparatus and system of the
present invention, and may be replaced if desired by the
inclusion in apparatus 10 of more conventional trans-
verse severing/sealing devices, such as those disclosed
in the above-incorporated patents. When such trans-
verse partitions 48, 50 are employed, they may be pre-
formed in film web 12, i.e., by equipment that is separate
from apparatus 10 prior to placing the film web in the
apparatus as shown, or may be formed "in-situ", i.e., by
appropriate equipment associated with apparatus 10 as
the film web is unrolled from storage roll 22.
[0030] In either event, i.e., whether the transverse par-
titions 48, 50 are pre-formed or formed in-situ, sealing
device 32 completes the partially-formed containers 16
by forming longitudinal heat-seal 44. Each of the partially-
formed containers 16 have three closed edges as formed
by a pair of transverse heat-seals 50 and the longitudinal
center-fold 46 as shown. The upper longitudinal edge 52
remains open and thereby allows dispenser 24 to inject
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fluid 26 into the containers 16 via the open edge 52, i.e.,
between film plies 14a, b. After fluid 26 is injected into a
container 16, the entire film web 12 is indexed in the
direction of the arrow (i.e., to the left as illustrated in FIG.
1) so that the container 16 that had just been injected
with fluid 26 is sealed closed, i.e., the open longitudinal
edge 52 of such container is sealed closed when sealing
device 32 seals film plies 14a,b together via heat-seal
44. In this manner, a completed container 54 is formed,
which may be separated from the rest of the film web 12
by tearing through the perforated seam 48 as shown once
the completed container has been indexed beyond the
sealing device 32.
[0031] When fluid 26 is a foamable composition, it may
be desirable to space longitudinal heat-seal 44 from one
or both of the upper ends 56 of transverse heat-seals 50
as shown. The resultant gap between the ends 56 of
transverse heat-seals 50 and longitudinal heat-seal 44
provides vents 58, which allow excess gas generated by
the foaming reaction to escape from the completed con-
tainer 54. At the same time, since the vents 58 are located
in the upper corners of the completed container 54, es-
cape of the expanding foam from the container is unlikely.
If a vent is not needed or desired, e.g., when fluid 26 is
a liquid that does not produce gas or the fluid is a gas
such as air that is intended to remain trapped inside the
container 54 (i.e., to make an air cushion), the ends 56
of transverse heat-seals 50 may be extended toward the
longitudinal edge 52 of film web 12 and/or longitudinal
heat-seal 44 may be lowered such that the transverse
heat-seals 50 intersect with the longitudinal heat-seal 44.
In this manner, fluid 26 would be hermetically sealed with-
in the finished container 54.
[0032] Further details concerning the film web 12
shown in FIG. 1 and the method by which it is converted
into foam-containing cushions are disclosed in a copend-
ing patent application entitled APPARATUS FOR DIS-
PENSING FLUID INTO PRE-FORMED, FLEXIBLE
CONTAINERS AND ENCLOSING THE FLUID WITHIN
THE CONTAINERS (Sperry et al.), bearing attorney
docket number D-20085-01 and filed on the same day
as the present application.
[0033] As an alternative to film web 12 having perfo-
rated transverse seams 48 and separate transverse
heat-seals 50 as shown in FIG. 1, a simpler center-folded
film web may be employed without such features as dis-
closed in the above-incorporated U.S. Pat. No.
6,003,288, in which a device for transversely sealing the
film web and separating a completed container from the
rest of the film web is positioned "down-stream" of the
longitudinal heat-seal device. The transverse sealing/
separating device operates by pressing a heated wire
against the film webs, wherein the wire is heated to a
temperature sufficient to both seal and sever the film
plies. This creates a final transverse seal to complete a
container, severs the container from the rest of the film
web, and forms a transverse seal for the next container
to be injected with fluid. Instead of the ’wrap-around’ heat-

seal device as disclosed in the ’288 patent and described
hereinabove in the Background section, a longitudinal
seal opposite the folded longitudinal edge is made with
sealing device 32 in accordance with the present inven-
tion and illustrated in FIG. 1.
[0034] As a further alternative, instead of using a sin-
gle, center-folded film web, two separate, juxtaposed film
plies may be employed as disclosed, e.g., in the above-
incorporated U.S. Pat. No. 5,027,583. In such an embod-
iment, a pair of sealing devices 32 are used to create
opposing longitudinal edge seals (in replacement of the
more conventional ’wrap-around’ heat-seal devices as
disclosed in those patents and described above), while
a separate transverse severing/sealing device is em-
ployed as described immediately above to simultaneous-
ly form the final transverse seal to complete a container,
sever the completed container from the rest of the film
web, and form a transverse seal for the next container
to be injected with fluid.
[0035] In both of the foregoing alternative embodi-
ments, both film plies are juxtaposed while being con-
veyed through the apparatus of the present invention,
and thereby constitute a partially-formed container into
which a fluid is dispensed. Depending on whether a sin-
gle, center-folded film or two films are used, one or two
sealing devices 32 form longitudinal heat-seals between
the film plies so that individual containers can be com-
pleted to thereby enclose the fluid therein. Typically, the
individual containers are continually formed at the same
time that they are injected with fluid, with final closure
occurring after a predetermined amount of fluid has been
added. Unlike the system and apparatus shown in FIG.
2, the final closure for each container is not made by the
longitudinal sealing device 32, but is instead made by a
transverse severing/sealing device.
[0036] Film web 12, whether a single, center-folded
film as shown or two separate films as discussed above,
is preferably a flexible, thermoplastic film, and may be
formed from any polymeric material capable of being
formed into a flexible container as described herein. Non-
limiting examples of suitable polymers include polyeth-
ylene homopolymers, such as low density polyethylene
(LDPE) and high density polyethylene (HDPE), and pol-
yethylene copolymers such as, e.g., ionomers, EVA,
EMA, heterogeneous (Zeigler-Natta catalyzed) ethyl-
enelalpha-olefin copolymers, and homogeneous (metal-
locene, single-cite catalyzed) ethylene/alpha-olefin co-
polymers. Ethylene/alpha-olefin copolymers are copoly-
mers of ethylene with one or more comonomers selected
from C3 to C20 alpha-olefins, such as 1-butene, 1-pen-
tene, 1-hexene, 1-octene, methyl pentene and the like,
in which the polymer molecules comprise long chains
with relatively few side chain branches, including linear
low density polyethylene (LLDPE), linear medium density
polyethylene (LMDPE), very low density polyethylene
(VLDPE), and ultra-low density polyethylene (ULDPE).
Various other materials are also suitable such as, e.g.,
polypropylene, homopolymer or polypropylene copoly-
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mer (e.g., propylene/ethylene copolymer), polyesters,
polystyrenes, polyamides, polycarbonates, etc. The film
(s) may be monolayer or multilayer films and can be made
by any known coextrusion process by melting the com-
ponent polymer(s) and extruding or coexrtruding them
through one or more flat or annular dies.
[0037] Referring now to FIGS. 2-3, sealing device 32
will be described in greater detail. As shown perhaps
most clearly in FIG. 2, rotatable support cylinder 18 has
an outer, circumferential surface 60, is positioned in abut-
ting relationship with the heating element 34, and is ca-
pable of rotating against the heating element along a pre-
determined contact arc 62 such that less than a complete
circumference of the outer surface 60 of cylinder 18 is in
contact with heating element 34. FIGS. 2 and 4 indicate
that contact arc 62 extends from point "a" to point "b"
along the outer surface 60 of cylinder 18. The heating
element 34 is secured at ends 36 and 40 by respective
nodes 38 and 42 as the cylinder 18 rotates against the
heating element. The two juxtaposed plies 14a, b of plas-
tic film 12 are sealed together by bringing the juxtaposed
film plies into contact with the heating element 34 along
contact arc 62 and causing sufficient current to flow
through the heating element that it heats to a sealing
temperature sufficient to cause the film plies 14a, b to
seal together.
[0038] By positioning the cylinder 18 such that only a
portion of the circumference 60 is in contact with the heat-
ing element, a smaller amount of heat is transferred to
the cylinder, relative to conventional sealing devices in
which the heating element is wrapped about the entire
circumference of the support cylinder, so the cylinder is
much less likely to build-up heat and thereby increase in
temperature as the sealing device 32 is used in contin-
uous operation. This, in turn, reduces the likelihood that
the sealing device will burn through the film web 12. The
contact arc 62 between the heating element 34 and cyl-
inder 18 may be of any desired extent, e.g., ranging from
about 1/30 to about � of the total circumference 60 of
cylinder 18. More preferably, the contact arc 62 ranges
from about 1/20 to about 1/3 of the circumference of cyl-
inder 18 and, more preferably still, from about 1/10 to
about � of the total circumference 60 of cylinder 18. For
example, heating element 34 may be in contact with sup-
port cylinder 18 at a contact arc 62 that spans 3/16 of the
total circumferential distance around the outer surface
60 of the cylinder, e.g., when the outer surface 60 of
support cylinder 18 has a total circumference of 8 inches
and the contact arc 62 spans a distance of 1.5 inches.
Thus, in this example, only 1.5 inches of the 8 total inches
of outer surface 60 are in contact at any one time with
heating element 34.
[0039] The actual span of the contact arc 62 employed
for a given application can be determined by those of
ordinary skill in the art without undue experimentation,
based primarily on the rate at which heat is transferred
to the support cylinder 18 by the heating element 34 vers-
es the rate at which heat can be dissipated from the cyl-

inder 18. In general, the size of contact arc 62 is directly
proportional to the amount of heat that is transferred from
heating element 34 to cylinder 18. Another consideration
in determining the span of contact arc 62 is the friction
generated between the moving (rotating) cylinder 18 and
non-moving heating element 34, with the size of contact
arc 62 being directly proportional to the amount of such
frictional that is generated. Accordingly, it is generally
preferred to minimize the size of contact arc 62 the great-
est extent possible while, at the same time, allowing the
sealing device 32 to perform its intended heat-sealing
function in as flawless a manner as possible.
[0040] FIGS. 3-5 illustrate a preferred feature of the
invention, in which support cylinder 18 is a composite,
comprising a first component 64 having a relatively high
degree of thermal conductivity and a second component
66 having a relatively low degree of thermal conductivity.
The first and second components 64, 66 are arranged
such that the second component 66 comprises at least
a portion of the outer surface 60 of the support cylinder
18 so that the second component may be in contact with
heating element 34. Such an arrangement advanta-
geously maximizes the transfer of heat from the heating
element 34 to the film plies 14a, b while, at the same
time, minimizing the transfer of heat from the heating
element 34 to the cylinder 18.
[0041] More specifically, the second component 66
has a relatively low degree of thermal conductivity in com-
parison to the first component 64, i.e., is a thermally in-
sulating material, and is in direct contact with the heat
element 34. This ensures that as much heat as possible
is transferred from the heating element 34 to the film plies
14a, b to effect a strong heat-seal 44 without under-seal-
ing. This increases the effciency of the sealing device by
reducing the energy requirements thereof At the same
time, the low conductivity second component 66 is posi-
tioned between the heating element 34 and the higher
conductivity first component 64 and thus slows the rate
of heat transfer from the heating element to the first com-
ponent 64 of the cylinder.
[0042] In addition to minimizing heat-transfer to sup-
port cylinder 18 from heating element 34, both the con-
struction of support cylinder 18 and the configuration and
positioning of heating element 34 relative to the suppot
cylinder also facilitates the dissipation of heat that may
nevertheless transfer to cylinder 18 from heating element
34 during heat-sealing operations. First, the relatively
high thermal conductivity of the first component 64 allows
such heat to quickly move to the surface of cylinder 18,
where it transfers to the surrounding air via convection.
Secondly, convection from cylinder 18 is augmented by
constructing the cylinder such that the first component
64 occupies the majority of the surface area of the cylin-
der as shown (this is discussed in further detail below).
Third, heat dissipation via convection is further assisted
by the rotational action of cylinder 18 during heat-sealing
operations. Finally, heat dissipation is also aided by the
relatively large size and surface area of cylinder 18 in
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comparison to the relatively small area of contact arc 62
between the heating element 34 and the outer surface
60 of the cylinder.
[0043] FIGS. 5-7 illustrate in further detail a preferred
construction for support cylinder 18, namely, a three-ply
construction in which the second component 66 is sand-
wiched between the first component 64. As shown most
clearly in the cross-sectional view of FIG. 7, this may be
accomplished by constructing first component 64 from
two separate cylindrical pieces 68a and 68b. The two
pieces 68a, b are fastened together by a pair of screws
70, and sandwich the second, low conductivity compo-
nent 66 between pieces 68a, b. Each piece 68a, b con-
tains part of a central bore 72 which, when support cyl-
inder 18 is fully assembled as shown, allows the cylinder
to receive a retaining pin or axle (not shown) so that the
cylinder may rotate about such pin or axle. Pieces 68a,
b of first component 64 preferably comprise a metal or
other material having a high degree of thermal conduc-
tivity. A preferred example of a suitable metal is alumi-
num. The portion of outer surface 60 of cylinder 18 as
provided by the first component 64 preferably has a
knurled texture as shown to facilitate film handling, i.e.,
by allowing the cylinder to engage the film web 12 without
slipping, particularly when second cylinder 20 comprises
a resilient material.
[0044] Referring now to FIGS. 8-11, the second com-
ponent 66 will be described in further detail. As shown,
second component 66 is preferably disc-shaped, with a
pair of holes 74 to accommodate the screws 70 that sand-
wich pieces 68a,b of first component 64 against both ma-
jor surfaces 76a and 76b of the second component. A
preferred feature of second component 66 is that it in-
cludes a groove 78 to receive heating element 34 as sup-
port cylinder 18 rotates against the heating element.
Thus, heating element ’rides’ in groove 78 as the support
cylinder 18 rotates against the heating element. This is
beneficial in maintaining the heating element 34 at a de-
sired position relative to the outer surface 60 of support
cylinder 18. As shown in FIG. 11, both the heating ele-
ment 34 and groove 78 may have substantially the same
height "h" relative to the bottom 80 of the groove so that
the top 81 of the heating element and outer circumference
82 of second component 66 are coextensive. Alterna-
tively, the top 81 of heating element 34 may extend be-
yond the outer circumference 82 of second component
66 or vise versa, i.e., the outer circumference 82 may
extend beyond the top 81 of the heating element. For
example, when sealing a pair of relatively thick film plies,
it may be desirable for the heating element 34 to extend
beyond the outer circumference 82 of the second com-
ponent 66. Similarly, when sealing very thin films togeth-
er, it may be desirable for the heating element to have a
smaller diameter than the height "h" of the groove so that
the top of the heating element does not extend beyond
the outer circumference of the second element.
[0045] As perhaps best shown in FIGS. 7 and 5, the
outer circumference 82 of second component 66 may

extend from the portion of surface 60 provided by the first
component 64, while the bottom 80 of groove 78 may be
coextensive with the portion of surface 60 provided by
the first component 64. This configuration is not critical,
however, and may be varied as desired.
[0046] The second component 66 preferably compris-
es a thermally insulating (i.e., low thermal conductivity)
material with high strength and high heat tolerance, and
which can rotate against the heating element 34 with min-
imal friction and wear. A preferred material is a high-tem-
perature-resistant polymeric material that meets the fore-
going characteristics such as, e.g., polyimide. Another
example of a suitable material for component 66 is a ce-
ramic material.
[0047] As noted above, and referring back to FIGS.
1-3, cylinders 18 and 20 may form part of the conveying
mechanism. This is not essential, however, as other
means may be provided for conveying the film web 12
through the apparatus 10 and apparatus of the present
invention, e.g., a separate pair of nip rollers that are not
connected with the sealing device 32. However, for rea-
sons of simplicity and economy, support cylinder 18 pref-
erably forms part of the conveying mechanism along with
the second cylinder 20. Second cylinder 20 is rotatable
and is preferably positioned in abutting relationship with
support cylinder 18 at contact arc 62 so that heating el-
ement 34 is positioned between and in contact with both
cylinders at the contact arc. In addition to facilitating the
conveyance of the film web 12 through the apparatus,
this arrangement assists in making heat-seal 44 by both
facilitating the movement of the juxtaposed film plies 14
a, b past the heating element 34 and maintaining the film
plies and heating element in proper position to make the
heat-seal at a desired location along the films. Being in
abutting relationship with cylinder 18 at contact arc 62,
second cylinder 20 also facilitates the creation of heat-
seal 44 by applying pressure to the juxtaposed film plies
14a, b at contact arc 62 and thereby forces the film plies
against the heating element 34.
[0048] Preferably, the second cylinder 20 comprises a
pliant material, such as, e.g., rubber or RTV silicone. Par-
ticularly when cylinders 18 and 20 form part of the con-
veying mechanism of apparatus 10, one or both cylinders
are preferably coupled to a power source having a rota-
tional output to cause the cylinders to rotate. As illustrated
in FIG. 1, for example, second cylinder 20 may be axially
coupled to a drive motor 84 which, when power (e.g.,
electricity) is supplied thereto, causes cylinder 20 to ro-
tate. Since the cylinder 20 is positioned in abutting rela-
tionship with cylinder 18 as shown, the rotation of cylinder
20 causes cylinder 18 to rotate. Alternatively, motor 84
could be coupled instead to support cylinder 18 or, as a
further alternative, separate drive motors could be cou-
pled to both cylinders, e.g., to maintain a high degree of
tension in the film web between cylinders 18, 20 and a
second pair of drive cylinders.
[0049] Referring now to FIGS. 3-4 and 12-13, heating
element 34 will be described in greater detail. Nodes 38
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and 42 secure heating element 34 in a fixed position as
shown while support cylinder 18 rotates against the heat-
ing element. The nodes 38, 42 may be any type of re-
taining device capable of firmly holding the respective
ends 36 and 40 of heating element 34 in place, e.g., a
clamp, and which also permits the heating element to be
quickly and easily removed and replaced as needed, e.g.,
via the action of a set screw in each node that can be
loosened to allow removal of the heating element and
tightened to hold the heating element in place. The nodes
38, 42 may either be conductive or non-conductive. A
conductive device such as an electrode both retains the
ends 36, 40 and also transmits electrical energy to/from
the heating element 34. A non-conductive node simply
holds end 36, 40 in place while other means transmit
energy to/from the heating element, e.g., the heating
means may extend beyond both of ends 36, 40 and be
connected directly to a source of electricity. If desired or
necessary, one or both of ends 36, 40 may be in the form
of a spring to maintain a desired level of tension in heating
element 34 between nodes 38, 42, e.g., to offset any
stretching that may occur in the heating element over
time. Alternatively, one or both of nodes 3 8, 42 may be
biased away from one another, e.g., by spring tension.
[0050] Heating element 34 may be any device capable
of heating to a predetermined temperature sufficient to
heat-seal film plies 14a,b together. Such temperature,
i.e., the "sealing temperature," may readily be deter-
mined by those of ordinary skill in the art without undue
experimentation for a given application based on the
composition and thickness of the film plies to be sealed,
the speed at which the film plies move against the heating
element, and the pressure at which the film plies and
heating element are urged together by cylinders 18 and
20 at contact arc 62. As an example, when the sealing
device 32 is used to manufacture foam-in-place, poly-
urethane foam cushions using polyethylene-based film
ranging in thickness from about 0.5 to about 2 mils, the
sealing temperature to which heating element 34 is heat-
ed may range from about 300 to about 500 °F.
[0051] Suitable types of devices for heating element
34 include one or more wires comprising metal and/or
other electrically conductive materials; one or more rib-
bons comprising metal; circuit-printed plastic ribbons,
e.g., metal printed on a plastic substrate comprising pol-
yethylene terephthalate (PET); and other suitable elec-
trically conductive devices.
[0052] The drawings illustrate heating element 34 in
the form of a wire. When heating element 34 assumes
such a form, the wire may have any desired cross-sec-
tional shape, including round, square, oval, rectangular,
etc. The actual shape to be employed in a given appli-
cation, i.e., the cross-sectional shape that provides de-
sired heat-sealing characteristics for such application,
may be readily determined by those of ordinary skill in
the art without undue experimentation, based on, e.g.,
the thickness of the film plies to be sealed together, their
composition, the speed at which they are driven past the

sealing device 32, the pressure exerted against the film
plies between support cylinder 18 and second cylinder
20, etc.
[0053] In a preferred embodiment of the invention,
heating element 34 comprises a first portion 86 and a
second portion 88, with the first portion 86 having a higher
degree of electrical resistance relative to the second por-
tion 88. When this feature is employed, the transmission
of electrical current through the heating element results
in the first portion 86 heating to a higher temperature than
the second portion 88 due to the higher resistance of the
first portion. Thus, depending upon the amount of current
transmitted through the heating element 34 and upon the
differences in resistance between the first and second
portions, only the first portion 86, and not the second
portion 88, may be heated to the sealing temperature for
film plies 14a,b.
[0054] The first portion 86 of heating element 34 is pref-
erably positioned along the contact arc 62 of cylinder 18
as shown in FIG. 4. The second portion 86 may either
span the entire contact arc 62 or, as shown, span only a
portion of the contact arc. That is, second portion 86 may
span between about 1% to about 100% of contact arc
62, including all sub-ranges therebetween, such as be-
tween about 5% to about 90% of contact arc 62,10% to
50%, etc. As an example, when contact arc 62 has a
length of about 1.5 inches, second portion 86 may have
a length within such contact arc of about 0.25 inch (i.e.,
the second portion 86 spans about 17% of the length of
contact arc 62).
[0055] Relative to the total circumference of the outer
surface 60 of support cylinder 18, the first portion 86 may
span between about 1/60 to about � of the total circum-
ference of such outer surface 60. More preferably, the
first portion 86 may span between about 1/50 to about
1/3 of the circumference of cylinder 18 and, more pref-
erably still, from about 1/40 to about � of the total cir-
cumference 60 of cylinder 18. For example, the first por-
tion 86 of heating element 34 may have a length of about
0.25 inch when the outer surface 60 of support cylinder
18 has a total circumferential distance of about 8 inches
so that first portion 86 spans about 1/32 of the total cir-
cumferential distance around the outer surface 60 of cyl-
inder 18.
[0056] Constructing heating element 34 from first and
second portions 86, 88 as described immediately above
is advantageous in that such a construction provides a
relatively small portion that is heated to the sealing tem-
perature for film plies 14a, b. This, in turn, has been found
to reduce the likelihood that the heating element will bum
through the film plies and/or cause the film plies to be-
come melted onto the heating element. Such construc-
tion also results in less overall heat generated by the
heating element, and less energy usage. Further, be-
cause only a portion of the heating element 34 is heated
to the sealing temperature, i.e., the first portion 86, this
portion heats to the sealing temperature from room tem-
perature very quickly, usually in less than 1 second. Thus,
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the heating element does not have to be kept warm during
pauses in sealing operations by maintaining a low or
"idling" current through the element. Instead, current is
sent through the heating element just prior to sealing the
two film plies 14a,b together and then stopped immedi-
ately after. This quick-heating feature also allows the cur-
rent to be pulsed through the heating element 34 while
a heat-seal 44 is being made to further decrease the
chances of burning through the film plies. Such current
pulsing results in oscillation in the temperature of first
portion 86 during heat-sealing, with the temperature
peaks and troughs being just above and just below a
predetermined average temperature.
[0057] The difference in resistance between the first
and second portions 86, 88 may be accomplished by
constructing heating element 34 from two different ma-
terials and/or two different diameters. FIGS. 12-13 illus-
trate a preferred construction for heating element 34
when it is in the form of a wire. As shown, first portion 86
has a smaller diameter than second portion 88. In addi-
tion, first portion 86 may be formed from a higher resist-
ance material than second portion 88.
[0058] As an example, first portion 86 may have a di-
ameter of 0.010 inch while second portion 88 has a di-
ameter of 0.015 inch. Instead or in addition, the first por-
tion 86 may comprise a relatively high-resistance metal,
such as, e.g., a nickel/chromium alloy, while the second
portion 88 may comprise a relatively low-resistance met-
al, such as stainless steel. The first and second portions
86, 88 may be welded together, e.g., via electron beam
welding, at interfaces 90. When heating element 34 had
such a construction, two 0.75 mil polyethylene film plies
were heat-sealed together as at 44 by employing a
pulsed-current technique as follows: 5 volts were applied
across the heating element for 20 milliseconds followed
by zero voltage for 60 milliseconds, then 5 volts again
for 20 milliseconds, etc. until a complete heat-seal 44
was formed across the opening to a container 16.

Claims

1. A device (32) for sealing two plies of plastic film to-
gether, comprising:

a. an electrically conductive heating element
(34).having

(1) a first end (36) secured to a first node
(38),
(2) a second end (40) secured to a second
node (42),
(3) a first portion, and
(4) a second portion, wherein said first por-
tion has a higher degree of electrical resist-
ance relative to said second portion said first
portion being formed of a different material
or having a different diameter than said sec-

ond portion; and

b. a rotatable support cylinder (18) having an
outer, circumferential surface (60), said cylinder
being positioned in abutting relationship with
said heating element (34) and capable of rotat-
ing against said heating element along a prede-
termined contact arc (62) such that less than a
complete circumference of said outer surface
(60) of said cylinder (18) is in contact with said
heating element (34),
whereby, two plies (14a,b) of juxtaposed plastic
film (12) may be sealed together by bringing the
juxtaposed film plies (14a,b) into contact with
said heating element (34) along said contact arc
(62) and causing sufficient current to flow
through said heating element (34) that said heat-
ing element (34) heats to a sealing temperature
that causes the juxtaposed film plies (14a,b) to
seal together.

2. The device of claim 1, wherein said first portion of
said heating element (34) is positioned along said
contact arc (62).

3. The device of claim 2, wherein only said first portion
of said heating element (34) is heated to said sealing
temperature.

4. The device of claim 1, wherein said support cylinder
(18) comprises

a. a first component (64) having a relatively high
degree of thermal conductivity; and
b. a second component (66) having a relatively
low degree of thermal conductivity,

said second component (66) comprising at least a
portion of the outer surface (60) of said support cyl-
inder (18) such that said second component is in
contact with said heating element (34).

5. The device of claim 4, wherein said second compo-
nent (66) includes a groove to receive said heating
element (34) as said support cylinder (18) rotates
against said heating element (34).

6. The device of claim 1, further including a second
rotatable cylinder (20) positioned in abutting relation-
ship with said support cylinder (18) at said contact
arc (62) so that said heating element (34) is posi-
tioned between and in contact with both cylinders at
said contact arc (62).

7. The device of claim 6, wherein one or both of said
support cylinder (18) and said second cylinder (20)
are coupled to a power source saving a rotational
output to cause said cylinders to rotate.
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8. An apparatus (10) for dispensing fluid into flexible
containers and enclosing the fluid within the contain-
ers, comprising:

a. a mechanism that conveys a web of film (12)
along a predetermined path of travel, said film
web (12) comprising two juxtaposed plies (14a,
b) of plastic film that define a partially-formed
flexible container (16);
b. a dispenser (24) through which fluid (26) may
flow in predetermined amounts, said dispenser
positioned adjacent the travel path on the film
web (12) such that said dispenser can dispense
the fluid (26) into the partially-formed flexible
container (16); and
c. the device (32) for sealing two plies of plastic
film together according to any of claims 1 to 7.

9. The apparatus of claim 8, wherein said dispenser
(24) is adapted to dispense a fluid selected from poly-
ols, isocyanates, and mixtures of polyols and isocy-
anates.

10. A system for dispensing fluid into flexible containers
and enclosing the fluid within the containers, com-
prising:

a. a web of film (12) comprising two juxtaposed
plies (14a,b) of plastic film that define a partially-
formed flexible container (16);
b. a mechanism that conveys said film web (12)
along a predetermined path of travel;
c. a fluid source containing therein a fluid;
d. a dispenser (24) through which fluid (26) may
flow in predetermined amounts, said dispenser
(24) being in fluid communication with said fluid
source and positioned adjacent the travel path
of said film web (12) such that said dispenser
(24) can dispense said fluid (26) into said con-
tainer (16); and
e. the device (32) for sealing two plies of plastic
film together according to any of claims 1 to 7.

11. The system of claim 10, wherein said fluid (26) is
selected from polyols, isocyanates, and mixtures of
polyols and isocyanates.

12. The system of claim 10, wherein;
said fluid (26) comprises one or more polyols;
said dispenser (24) is in fluid communication with a
second fluid source containing therein one or more
i’socyanates; and
said dispenser (24) mixes the polyols and isocy-
anates and dispenses the mixture into said contain-
ers (16).

Patentansprüche

1. Vorrichtung (32) zum Zusammensiegeln zweier La-
gen Plastikfolie, umfassend:

a. ein elektrisch leitendes Heizelement (34), auf-
weisend

(1) ein erstes Ende (36) befestigt an einem
ersten Knoten (38),
(2) ein zweites Ende (40) befestigt an einem
zweiten Knoten (42),
(3) einen ersten Teil und
(4) einen zweiten Teil, wobei der besagte
erste Teil ein höheres Maß an elektrischem
Widerstand besitzt relativ zu dem besagten
zweiten Teil, wobei der besagte erste Teil
aus unterschiedlichem Material ausgebildet
ist oder einen unterschiedlichen Durchmes-
ser aufweist als der besagte zweite Teil; und

b. ein drehbarer Stützzylinder (18), der eine äu-
ßere umlaufende Oberfläche (60) aufweist, wo-
bei der besagte Zylinder in angrenzender Be-
ziehung zu dem besagten Heizelement (34) an-
geordnet ist und entlang eines vorbestimmten
Kontaktbogens (62) gegen das besagte Heize-
lement rotieren kann, so dass weniger als ein
gesamter Umfang der besagten äußeren Ober-
fläche (60) des besagten Zylinders (18) in Kon-
takt mit dem besagten Heizelement (34) ist,
womit zwei Lagen (14a,b) aneinander gelegter
Plastikfolie (12) dadurch zusammengesiegelt
werden können, dass die aneinander gelegten
Folienlagen (14a, b) entlang des besagten Kon-
taktbogens (62) mit dem besagten Heizelement
(34) in Kontakt gebracht werden und dass aus-
reichend Strom veranlasst wird durch das be-
sagte Heizelement (34) zu fließen, so dass das
besagte Heizelement (34) sich bis zu einer Sie-
geltemperatur erwärmt, welche das Zusam-
mensiegeln der aneinander gelegten Folienla-
gen (14a, b) verursacht.

2. Vorrichtung nach Anspruch 1, wobei der besagte er-
ste Teil des besagten Heizelements (34) entlang des
besagten Kontaktbogens (62) angeordnet ist.

3. Vorrichtung nach Anspruch 2, wobei nur der besagte
erste Teil des besagten Heizelements (34) auf die
besagte Siegeltemperatur erwärmt wird.

4. Vorrichtung nach Anspruch 1, wobei der besagte
Stützzylinder (18) umfasst

a. ein erstes Bauteil (64), das ein relativ hohes
Maß an Wärmeleitfähigkeit aufweist; und
b. ein zweites Bauteil (66), das ein relativ nied-

19 20 



EP 1 349 720 B9

12

5

10

15

20

25

30

35

40

45

50

55

riges Maß an Wärmeleitfähigkeit aufweist,

wobei das besagte zweite Bauteil (66) mindestens
einen Teil der äußeren Oberfläche (60) des besag-
ten Stützzylinders (18) umfasst, so dass das besagte
zweite Bauteil in Kontakt mit dem besagten Heize-
lement (34) ist.

5. Vorrichtung nach Anspruch 4, wobei das besagte
zweite Bauteil (66) eine Nut beinhaltet, um das be-
sagte Heizelement (34) aufzunehmen, wenn der be-
sagte Stützzylinder (18) gegen das besagte Heize-
lement (34) rotiert.

6. Vorrichtung nach Anspruch 1, ferner beinhaltend ei-
nen zweiten drehbaren Zylinder (20), angeordnet in
angrenzender Beziehung zu dem besagten Stützzy-
linder (18) an dem besagten Kontaktbogen (62), so
dass das besagte Heizelement (34) zwischen und
in Kontakt mit beiden Zylindern an dem besagten
Kontaktbogen (62) angeordnet ist.

7. Vorrichtung nach Anspruch 6, wobei einer oder bei-
de des besagten Stützzylinders (18) und des besag-
ten zweiten Zylinders (20) an eine Leistungsquelle
gekoppelt sind, die einen drehbaren Abtrieb hält, um
die besagten Zylinder in Rotation zu versetzen.

8. Gerät (10) zum Ausgeben von Flüssigkeit in anpas-
sungsfähige Behälter und zum Einschließen der
Flüssigkeit innerhalb der Behälter, umfassend:

a. eine Anlage, die eine Folienbahn (12) entlang
eines vorbestimmten Bewegungspfades beför-
dert, wobei die besagte Folienbahn (12) zwei
aneinander gelegte Lagen (14a,b) Plastikfolie
umfassen, die einen teilweise ausgebildeten an-
passungsfähigen Behälter (16) festlegen;
b. ein Ausgeber (24) durch den Flüssigkeit (26)
in vorbestimmten Mengen fließen kann, wobei
der besagte Ausgeber neben dem Bewegungs-
pfad über der Folienbahn (12) angeordnet ist,
so dass der besagte Ausgeber die Flüssigkeit
(26) in den teilweise ausgebildeten anpas-
sungsfähigen Behälter (16) ausgeben kann; und
c. die Vorrichtung (32) zum Zusammensiegeln
zweier Lagen Plastikfolie gemäß einem der An-
sprüche 1 bis 7.

9. Gerät nach Anspruch 8, wobei der besagte Ausge-
ber (24) geeignet ist, eine Flüssigkeit ausgewählt
aus Polyolen, Isocyanaten und Gemischen aus Po-
lyolen und Isocyanaten auszugeben.

10. System zum Ausgeben von Flüssigkeit in anpas-
sungsfähige Behälter und zum Einschließen der
Flüssigkeit innerhalb der Behälter, umfassend:

a. eine Folienbahn (12) umfassend zwei anein-
ander gelegte Lagen (14a,b) Plastikfolie, die ei-
nen teilweise ausgebildeten anpassungsfähi-
gen Behälter (16) festlegen;
b. eine Anlage, die die besagte Folienbahn (12)
entlang eines vorbestimmten Bewegungspfa-
des befördert;
c. eine Flüssigkeitsquelle, in der eine Flüssigkeit
enthalten ist;
d. ein Ausgeber (24), durch den Flüssigkeit (26)
in vorbestimmten Mengen fließen kann, wobei
der besagte Ausgeber (24) in Flüssigkeitsver-
bindung mit der besagten Flüssigkeitsquelle
und neben dem Bewegungspfad der besagten
Folienbahn (12) angeordnet ist, so dass der be-
sagte Ausgeber (24) die besagte Flüssigkeit
(26) in den besagten Behälter (16) ausgeben
kann; und
e. die Vorrichtung (32) zum Zusammensiegeln
zweier Lagen Plastikfolie gemäß einem der An-
sprüche 1 bis 7.

11. System nach Anspruch 10, wobei die besagte Flüs-
sigkeit (26) ausgewählt ist aus Polyolen, Isocyana-
ten und Gemischen aus Polyolen und Isocyanaten.

12. System nach Anspruch 10, wobei;
die besagte Flüssigkeit (26) umfasst ein oder meh-
rere Polyole;
der besagte Ausgeber (24) ist in Flüssigkeitsverbin-
dung mit einer zweiten Flüssigkeitsquelle, in der ein
oder mehrere Isozyanate enthalten sind;
und
der besagte Ausgeber (24) mischt die Polyole und
Isozyanate und gibt das Gemisch in die besagten
Behälter (16) aus.

Revendications

1. Dispositif (32) pour sceller deux épaisseurs de film
plastique ensemble, comprenant :

a. un élément chauffant électriquement conduc-
teur (34) ayant :

(1) une première extrémité (36) fixée à un
premier noeud (38),
(2) une seconde extrémité (40) fixée à un
second noeud (42),
(3) une première partie, et
(4) une seconde partie,

dans lequel ladite première partie a un degré de
résistance électrique supérieur par rapport à la-
dite seconde partie, ladite première partie étant
formée avec un matériau différent ou ayant un
diamètre différent de ladite seconde partie ; et
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b. un cylindre de support rotatif (18) ayant une
surface circonférentielle externe (60), ledit cy-
lindre étant positionné selon une relation en bu-
tée avec ledit élément chauffant (34) et pouvant
tourner contre ledit élément chauffant le long
d’un arc de contact prédéterminé (62) de sorte
que moins d’une circonférence complète de la-
dite surface externe (60) dudit cylindre (18) est
en contact avec ledit élément chauffant (34),

au moyen duquel, deux épaisseurs (14a, b) de film
plastique (12) juxtaposées peuvent être scellées en-
semble en amenant les épaisseurs (14a, b) de film
juxtaposées en contact avec ledit élément chauffant
(34) le long dudit arc de contact (62) et provoquer
une circulation de courant suffisant à travers ledit
élément chauffant (34) de sorte que ledit élément
chauffant (34) chauffe à la température de scelle-
ment qui provoque le scellement des épaisseurs
(14a, b) de film juxtaposées.

2. Dispositif selon la revendication 1, dans lequel ladite
première partie dudit élément chauffant (34) est po-
sitionnée le long dudit arc de contact (62).

3. Dispositif selon la revendication 2, dans lequel seule
ladite première partie dudit élément chauffant (34)
est chauffée à ladite température de scellement.

4. Dispositif selon la revendication 1, dans lequel ledit
cylindre de support (18) comprend :

a. un premier composant (64) ayant un degré
relativement élevé de conductivité thermique ;
et
b. un second composant (66) ayant un degré
relativement faible de conductivité thermique,

ledit second composant (66) comprenant au moins
une partie de la surface externe (60) dudit cylindre
de support (18) de sorte que ledit second composant
est en contact avec ledit élément chauffant (34).

5. Dispositif selon la revendication 4, dans lequel ledit
second composant (66) comprend une rainure pour
recevoir ledit élément chauffant (34) lorsque ledit cy-
lindre de support (18) tourne contre ledit élément
chauffant (34).

6. Dispositif selon la revendication 1, comprenant en
outre un second cylindre rotatif (20) positionné selon
une relation en butée avec ledit cylindre de support
(18) au niveau dudit arc de contact (62) de sorte que
ledit élément chauffant (34) est positionné entre et
en contact avec les deux cylindres au niveau dudit
arc de contact (62).

7. Dispositif selon la revendication 6, dans lequel un

ou les deux parmi ledit cylindre de support (18) et
ledit second cylindre (20) sont couplés à une source
d’énergie enregistrant une sortie de rotation pour
amener lesdits cylindres à tourner.

8. Appareil (10) pour distribuer du fluide dans des ré-
cipients souples et enfermer le fluide à l’intérieur des
récipients, comprenant :

a. un mécanisme qui transporte une bande de
film (12) le long d’une trajectoire de déplacement
prédéterminée, ladite bande de film (12) com-
prenant deux épaisseurs juxtaposées (14a, b)
de film plastique qui définissent un récipient sou-
ple partiellement formé (16) ;
b. un distributeur (24) à travers lequel le fluide
(26) peut s’écouler en quantités prédétermi-
nées, ledit distributeur étant positionné de ma-
nière adjacente à la trajectoire de déplacement
sur la bande de film (12) de sorte que ledit dis-
tributeur peut distribuer le fluide (26) dans le ré-
cipient souple partiellement formé (16) ; et
c. le dispositif (32) pour sceller deux épaisseurs
de film plastique ensemble selon l’une quelcon-
que des revendications 1 à 7.

9. Appareil selon la revendication 8, dans lequel ledit
distributeur (24) est adapté pour distribuer un fluide
choisi parmi les polyols, les isocyanates et les mé-
langes de polyols et d’isocyanates.

10. Système pour distribuer du fluide dans des récipients
souples et enfermer le fluide à l’intérieur des réci-
pients, comprenant :

a. une bande de film (12) comprenant deux
épaisseurs juxtaposées (14a, b) de film plasti-
que qui définissent un récipient souple partiel-
lement formé (16) ;
b. un mécanisme qui transporte ladite bande de
film (12) le long d’une trajectoire de déplacement
prédéterminée ;
c. une source de fluide contenant à l’intérieur de
celle-ci un fluide ;
d. un distributeur (24) à travers lequel le fluide
(26) peut s’écouler en quantités prédétermi-
nées, ledit distributeur (24) étant en communi-
cation de fluide avec ladite source de fluide et
positionné de manière adjacente à la trajectoire
de déplacement de ladite bande de film (12) de
sorte que ledit distributeur (24) peut distribuer
ledit fluide (26) dans ledit récipient (16) ; et
e. le dispositif (32) pour sceller deux épaisseurs
de film plastique ensemble selon l’une quelcon-
que des revendications 1 à 7.

11. Système selon la revendication 10, dans lequel ledit
fluide (26) est choisi parmi les polyols, les isocyana-
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tes et les mélanges de polyols et d’isocyanates.

12. Système selon la revendication 10, dans lequel :

ledit fluide (26) comprend un ou plusieurs
polyols ;
ledit distributeur (24) est en communication de
fluide avec une seconde source de fluide con-
tenant à l’intérieur de cette dernière un ou plu-
sieurs isocyanates ; et
ledit distributeur (24) mélange les polyols et les
isocyanates et distribue le mélange dans lesdits
récipients (16).
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