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(57) Bags having a spout opening defined by a spout edge surface affixed within the bags are sealed with a spout closure
membrane first by pressing the closure membrane against the spout edge surface with a cooled plate. A heating unit
which includes a heating element, which has a surface which corresponds 1n size and shape with the spout edge surface,
then 1s moved adjacent the cooled plate to heat a portion of the cooled plate for sealing the closure membrane to the
spout edge surface. After heating the closure membrane for sealing the spout edge surface to the closure membrane,
the heating element 1s moved away from the plate whereby the heated portion of the plate then cools and cools the seal.
After the seal 1s cooled, the plate then 1s moved away from the sealed spout and bag. The mvention also includes
displacement systems associated with the plate and heating unit to move them towards and away from the bag and
spout and to enable applying pressure to the closure membrane and spout edge surface by means of the plate. The
heating unit also includes an 1nsulating body which surrounds the heating element.
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ABSTRACT

Bags having a spout opening defined by a spout edge surface
affixed within the bags are sealed with a spout closure
membrane first by pressing the closure membrane agalinst the
spout edge surface with a cooled plate. A heating unit which
includes a heating element, which has a surface which
corresponds in size and shape with the spout edge surface,
then is moved adjacent the cooled plate to heat a portion of
the cooled plate for sealing the closure membrane to the spout
edge surface. After heating the closure membrane for sealing
the spout edge surface to the closure membrane, the heating
element is moved away from the plate whereby the heated
portion of the plate then cools and cools the seal. After the
seal 1s cooled, the plate then i1s moved away from the sealed
spout and bag. The invention also 1ncludes displacement
systems associated with the plate and heating unit to move
them towards and away from the bag and spout and to enable
applying pressure to the closure membrane and spout edge
surface by means of the plate. The heating unit also 1includes

an insulating body which surrounds the heating element.
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Process and device for sealing a closing membrane on a spout

BACKGROUND OF THE INVENTION

This invention relates to a process for sealing a clo-
sure membrane to the inner surface of a spout of a bag
filled with liguid, The invention also relates to an

apparatus for carrying out thls process.

EP 72 699 already describes a system for sealing a clo-
sure membrane to a spout. However, the sealing system
according to this patent is a system for directly heat-
ing the sealing line followed by immediate descent of
the heating element. On completion of the sealing pro-
cess, the heating element is removed when the sealing
line is at its hottest and hence at its most fragile.
The disadvantage is that the seal is in danger of de-
veloping leaks because even slight mechanical stressing
of the sealed zone is sufficient to detach the membrane

from the spout.

The present invention provides a sealing process and
apparatus which enable the disadvantages mentioned
above to be eliminated or at least mitigated so that

the bag containing the liquid is firmly sealed.

SUMMARY OF THE INVENTION

The present invention relates to a process for sealing a
closure membrane to the inner surface of a spout of a
bag filled with liquid, the spout comprising on its
outer surface a tearable membrane, wherein a cooled
plate larger in size than the spout orifice is pressed
against the inner surface of the spout at the end of the
filling of the bag, after which a heating element 1is
raised coaxially relative to the cold plate, positioning
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1tself beneath the plate to carry out the sealing pro-
cess by heat transfer through the plate, and the heating

element and finally the plate are lowered again when the
seal has cooled.

The present invention also relates to an apparatus for
carrying out the process, comprising a first support
plate mounted on a first cylindrical body and displaced
by a first system, a heating element surrounding the
cylindrical body beneath the support plate and an insu-
lating body surrounding the heating element and integral
therewith, the heating element and insulating body being
mounted on a second cylindrical body and being displaced
coaxially relative to the first cylindrical body by a
second system, the first system being an integral part
of the heating element, the insulaﬁing body and the
second cylindrical body.

DETAILED DESCRIPTION OF THE INVENTION

The process according to the invention keeps the
membrane in position against the spout until the
sealing line has cooled. This is achieved by a
multistep process using the transfer of heat
through a plate which is cooled at its centre, but
which conducts heat at i1ts periphery. The heating

element 1s of course permanently heated.

Although the shape of the plate and the spout is not

critical, a cilrcular spout and plate are preferably
used. The plate is cooled at its centre and hot at its

periphery when the heating element is raised against the
plate.

In the context of the invention, a bag is understood to
be a container of a flexible plastics material for food
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or medical products. The plastics material used 1s
polyester or a laminate based on polyester or any other
sealable plastics material compatible with foods. The
term liquid is understood to apply both to agueous so-
lutions, such as milk, and juices of fruits or vegeta-
bles and to more viscous products, such as jam, marma-
lade and the like, with or without pileces.

The process according to the invention may be carried
out with bags of at least two different types, 1.e. a
bag in which the spout comprises an inner membrane which
already adheres partly to the spout at the moment of
filling, as in EP 72 699, or a bag with a spout with no
inner closure membrane, in which case that part of the

membrane of the bag directly opposite the spout 1is
sealed to the spout.

In this second embodiment, it is preferred to avoid any
folding of that part of the membrane to be sealed to the
spout during the various steps of the process. To this
end, the membrane to be sealed is held in position on
the cold plate before filling of the bag by means of a

system which applies a partial vacuum to the plate. It
is important to avoid folds because they are sources of
tension during subsequent handling. The wvacuum applied

to the plate 1s between 4.103 and 104 Pa.

During application of the vacuum, sealing and cooling,
the plate bears against the spout under a pressure of

13.10° to 26.10° Pa.

The temperature of the heating element depends on the
type of material to be sealed. It is normally between
120 and 320°C. The various steps of the sealing process

are explained in detail hereinafter with reference to
the accompanying drawings.
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_3a_

An aseptic filling machine of the type described in copending
Canadian patent application 583,369 filed March 17, 1989 (now
Canadian Patent 1,289,920) 1is preferably used for the purposes

of the present invention.

In the apparatus aspect of the present invention it 1s
important that the heating element be surrounded by an
insulating body because the insulating body prevents the

bag from coming into contact with the heating element.
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The first and second displacement systems are preferably
pneumatic systems. However, it would also be possible to
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use hydraulic or mechanical systems.

In the case of pneumatic displacement, the first system
comprises a cylinder and a piston and the second system
comprises a piston rod externally connected to the cyl-
inder of the first system and a piston displaceable 1in a
novable double cylinder, the second chamber of the dou-

ble cylinder comprising two interconnected pistons, of
which the second piston slides in a f£ixed cylinder.

The heating element comprises at least two heating re-
sistances to ensure good heat distribution. The con-
stituent material of the heating element is not critical
and may be, for example, a metal such as copper or alu-
minium.

To ensure that the support plate is effectively cooled,
a water cooling system is provided in the first cylin-
drical body. The support plate comprises grooves or re-
inforcements connected to a vacuum-generating system.

The heating power is not critical. To obtain effective
sealing, however, the heating element should have a
heating power greater than the cooling of the plate so
that the periphery of the plate 1s hot when the heating
element bears against the plate.

The constituent material of the insulating body 1is not
critical and may be a ceramic for example. 1f very good
heat insulation is required, a water cooling system may
also be provided in the insulating body.

The invention is described 1n more detail in the fol-
lowing with reference to the accompanying drawings,
whereln:
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Figure 1 is a view of the bag in a first embodiment.
Figure 2 1s a view of the bag in a second embodiment.

Figure 3 1s a partial section through the upper part of
the apparatus according to the invention.

Figure 4 1s a section on the line 4-4 of Figure 3.

Filgure 5 1s a section on the line 5-5 of Figure 3.

Figure 6 1llustrates the sequence of the various steps
of the process according to the invention.

The bag (1) comprises a spout (2), a tearable membrane
(3) and an inner membrane (4) which already adheres
partly to the spout (2) at the moment of f£illing of the
bag. After £filling, the sealing unit ascends in the di-
rection A and thus forces back the product accommodated
in the bag. The surface (5) of the bag must be made of a
material which can be sealed to the inner membrane (4).

Figure 2 shows a second version of the bag (6) compris-
ing a spout (7) and a tearable membrane (8). In this
case, the apparatus according to the invention ascends
in the direction B at the moment of sealing and the
membrane (9) 1s sealed to the inner surface of the spout

(7).

Figure 3 is a partial section through the upper part of
the apparatus according to the invention with a bag ac-
cording to Figure 2 but without the aseptic filling unit
described in the above-mentioned Canadian patent
application 583,369.

The jaws (23) enable the bag (6) to be held in place.
The support plate (10) mounted on a cylindrical body
(13) comprises grooves (11) connected by a passage (12)

' —
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to a vacuum~generating system (not shown), for example a
vacuum pump. The cylindrical body additionally comprises
water inlet and outlet passages (14) and (15) for cool-
ing the plate (10). The cylindrical body (13} slideé in
a heating element (16) mounted on an lnsulating body
(17) under the power of a pneumatic system which will be
described hereinafter with reference to Figure 6. The
heating element (16) comprises two heating resistances
(18, 19) fed with electrical current. The insulating
body (20), which is intended to remain cold, surrounds
the heating element. As shown in Figure 3, the insulat-
ing body (20) ensures that the bag (6) never comes into
contact with the heating element. The elements (16, 17,
20) are mounted on a cylindrical body (21) (Figure 6)
and are displaceable by pneumatic means which will be
described hereinafter with reference to Figure 6. The
insulating body (20), which is integral with the heating
element (16), is held in place by screws (22) of which
only one 1s shown.

Figure 6 shows the pneumatic means displacing the ele-
ments and the sequence of the various steps involved 1in
the process according to the invention. The line xX-x of
Figure 6 is also shown in Figure 3. Figure 3 shows the
position (f). The cylindrical body (13) is connected to
a piston (24) displaceable in a cylinder (25) comprising
two air inlets (26) and (27). The heating element (16),
the insulating bodies (17) and (20) and the cylindrical
body (21) are connected to the red (28) of a piston (29)
displaceable in movable double cylinder (30). The cham-
ber B of the piston (29) comprises air inlets (31) and
(32). The second chamber C of the double cylinder com-
prises a piston (33). The piston (33) 1s connected by a
rod (40) to the piston (34) which slides 1n a fixed
cvlinder (35) with the chamber D. The cylinder (35)
comprises air inlets (36) and (37). The second chamber C
of the double cylinder (30) comprises air inlets (38)

and (39).
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The steps involved in the process are as follows:
a) starting position,

b) sterilization of the outer membrane (8) by the
aseptic filling machine (not shown),

C) application of vacuum to the plate (10) through the
passage (12),

d) tearing of the membrane (8) and £illing of the bag
by the aseptic f£illing machine,

e) rinsing and seallng,
f) cooling of the seal and
g) starting position.

The heating element (16) 1s of course permanently heated
and the plate (10) permanently cocoled during the various
steps. | |

The mode of operation of the apparatus 1s as follows:

To arrive at position a), air is admitted into chamber A
at (27), into chamber B at (31), into chamber C at (39)
and into chamber D at (36) and the plate (10) is raised.
To move into position b), air 1s admitted into chamber B
at (32) The intake of air through (38) gives position
c). In this position, the plate (10) is under a vacuum
so that the membrane (9) of the bag (6) is drawn against
(10) and the bag is unable to move. The position of the
membrane (9) thus remains unchanged during the sealing
process. To move into position d), air is admitted at
(39). Position b) is thus re-assumed, the object being
that the plate (19) draws the surface (9) of the bag (6)
to remove it from the spout (7). This is the step'in

h



10

15

20

25

30

35

- 8 -
<003388

which the membrane (8) is torn and the bag (6) filled.
On completion of £illing, air is admitted through (38)
and (37) to bring the apparatus into the sealing posi-
tion. The air pressure in chamber A is lower than in the
other three chambers. Position e) is thus assumed, the
plate (10) being in contact with the heating element (16
, 17). Heat is transferred to the periphery of the plate
(10) because the centre of the plate is permanently
cooled by water. This sealing step lasts 1 to 3 seconds.
Step £f) lasts 1 to 2 seconds and comprises cooling of
the seal. To reach position f), air is admitted through
(36). Finally, air is admitted at (31l) and (39) to re-
turn to the starting position. The sequence a) to g) is
of course controlled by a programmed electronic unit.

The present invention enables bags to be firmly sealed
at a rate compatible with production lines.
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CLAIMS:

1. A process for sealing an opening of a spout which has a spout
edge surface about the opening affixed within a bag comprising:

cooling a plate having first and second planar surfaces having a size
larger than the spout opening extending to encompass the size of the spout edge
surface;

moving the cooled plate for moving, by means of the first surface, a
spout closure membrane adjacent to the spout opening and spout edge surface and
then applying pressure to the cooled plate so that the first surface of the cooled plate
presses the closure membrane against the spout edge surface;

moving a heating element coaxially relative to the plate adjacent the
second surface of the cooled plate so that, through heat transfer from the heating
element to and through the cooled plate, a portion of the plate pressing the closure
membrane against the spout edge surface i1s heated to form a seal between the
closure membrane and the spout edge surface;

moving the heating element away from the plate whereby the heated

portion of the plate then cools;

cooling the seal of the sealed closure membrane and spout edge

surface with the cooled plate; and then

moving the plate away from the sealed spout and bag.

2. A process according to claim 1 wherein the closure membrane
to be sealed to the spout edge surface adheres partly to the spout edge surface and
the plate presses a portion of the bag against the closure membrane against for

pressing the closure membrane against the spout edge surface.

3. A process according to claim 1 wherein a portion of the bag
forms the closure membrane and the plate presses that a portion of the bag against

the spout edge surtace.
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4. A process according to claim 1 wherein the plate applies a
pressure of from 3 x 10° Pa to 26 x 10° Pa for pressing the closure membrane

against the spout edge surface.

5. A process according to claim 1 further comprising pulling a
vacuum through the plate so that the closure membrane pressed by the plate 1s held

in position by the plate by the vacuum applied.

6. A process according to claim 5 wherein the vacuum applied is

from 4 x 10° Pa to 10* Pa.

7. A process according to claim 1 wherein the spout edge
surface, the surfaces of the plate and the heating element surface are circular in

shape.

8. A process according to claim 1 wherein the temperature

applied by the heating element is from 120° C to 320° C.

9. An apparatus for sealing a spout closure membrane to a spout
edge surface to seal a spout opening defined by the spout edge surface comprising:

a plate having two planar surfaces having a size larger than an
opening of a spout to be sealed defined by a spout edge surface wherein the surfaces
of the plate extend to encompass the size of the spout edge surface and wherein the
plate has internal passages disposed within the plate so that the plate may be cooled;

a heating unit, including a heating element having a surface having a
size and shape complementary to a size and shape of the spout edge surface and an
insulating body surrounding the heating element, positioned for contacting one
planar surface of the plate for heating a portion of the plate for sealing a closure
membrane in contact with the other planar surface to the spout edge surtace;

a first displacement system associated with the plate for moving the
plate towards and away from the membrane and spout edge surface to be sealed and

for applying pressure via the plate to the closure membrane and spout; and




CA 02003988 1999-02-19

a second displacement system for moving the heating unit towards

and away from the plate for intermittent heating of the plate;

10.  An apparatus according to claim 9 wherein the plate is
mounted upon a first cylindrical body and associated with the first displacement
system, wherein the heating element surrounds the first cylindrical body beneath the
plate, and wherein the insulating body surrounds the heating element and wherein
the heating element and insulating body are mounted upon a second cylindrical body
and associated with the second displacement system for being displaced coaxially

relative to the first cylindrical body.

11.  An apparatus according to claim 9 or 10 wherein the first

displacement system and the second displacement system are pneumatic systems.

12.  An apparatus according to claim 9 or 10 wherein the first
displacement system comprises a cylinder and a piston and the second displacement
system comprises a piston rod connected to the first displacement system and a
piston displaceable in a movable double cylinder having a first chamber and a

second chamber comprised of a piston connected by a rod to a piston sliding in a

fixed cylinder.

13.  An apparatus according to claim 9 or 10 wherein the heating

element has at least two heating resistances.

14. An apparatus according to claim 10 wherein the first

cylindrical body further includes a water cooling system.

15.  An apparatus according to claim 9 wherein said other planar

surface has grooves and further comprising a vacuum generating system connected
to the grooves so that the closure membrane 1s held in position by the plate by

applying a vacuum from the system through the grooves.
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