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(54) Vacuum packaging apparatus

(57) A vacuum form, fill, and seal apparatus for pack-
aging products in a product packaging line is disclosed.
A foil transportation subsystem (26a, 26b) transports a
foil (24) in a transportation direction along a foil transpor-
tation path. A tubular foil former (23, 21, 27) and a cutting
member (51) are provided. A first vacuum space member
(52a) and a second vacuum space member (52b) are
disposed on opposite sides of the foil transportation path,

wherein the first vacuum space member (52a) comprises
a cavity (53a) having an opening (54a) towards the foil
transportation path, wherein the first vacuum space
member (52a) comprises an edge (55a, 56a) around the
opening (54a) that matches a shape of the second vac-
uum space member (52b). At least one actuator for clos-
es the cavity (53a) by pressing the vacuum space mem-
bers (52a, 52b) together to form an inner space 57.
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Description

FIELD OF THE INVENTION

[0001] The invention relates to a vacuum form, fill, and
seal apparatus. The invention further relates to a vertical
vacuum form, fill, and seal apparatus. The invention fur-
ther relates to a method of packaging products using a
vacuum form, fill, and seal apparatus in a product pack-
aging line. The invention further relates to a roll of pack-
aging foil.

BACKGROUND OF THE INVENTION

[0002] Vertical form, fill, and seal machines are known
to have tubes extending into the package before sealing.
These tubes are used to evacuate any air from the pack-
age. Fig. 1 illustrates part of such a vertical form, fill, and
seal machine. The figure shows a cylindrical column 5
extending in a vertical direction. A flat sheet of foil 7 is
folded around the column 5 and sealed vertically (not
shown), to obtain a tubular foil 8 around the column 5. A
pair of clamping jaws 2 are arranged for claimping the
tubular foil in transverse direction in airtight fashion. One
or more tubes 1 extend from below the clamping jaws,
through a passage in between the clamping jaws 2 up-
wards through the column 5, to outlets 6. At outlets 6,
these tubes 1 may be connected to a vacuum pump.
Below the clamping jaws 2 there is provided a first pair
of sealing bars 3, 3’ and a second pair of sealing bars 4,
4’ and a cutting member (not drawn) in between the seal-
ing bars 3 and 4.
[0003] In operation, the tubular foil (with its bottom 10
sealed) is lowered to have the foil for one package 9
below the sealing bars 3’,4’, and the product is inserted
through the column 5. Then, the clamping jaws 2 close
the package with the tubes 1 providing a passage into
the package 9. Air is sucked out though the tubes 1. Next
the pairs of sealing bars 3,3’ and 4,4’ seals the tubular
foil along two strips, and cutting member in between the
seal bars 3 and 4 cuts the tubular foil in between the two
sealed strips, separating the package 9 from the tubular
foil 8.
[0004] In an alternative arrangement, the column 5 is
closed and the vacuum pump is connected to the interior
of the column 5 directly to remove the air from the column
5 and the foil 8 with package 9. In such an alternative
arrangement, the tubes 1 and the clamping jaws 2 may
be left out.
[0005] However, these systems do not provide a high
quality vacuum. Also, it may take a relatively long time
to achieve a sufficient level of vacuum in the package.

SUMMARY OF THE INVENTION

[0006] It would be advantageous to have an improved
vacuum form, fill, and seal apparatus. To better address
this concern, a first aspect of the invention provides an

apparatus for packaging products in a product packaging
line, comprising
a foil transportation subsystem for transporting a foil in a
transportation direction along a foil transportation path;
a tubular foil former along the foil transportation path for
converting the foil from flat foil into tubular foil;
at least one cutting member for cutting the tubular foil
transversely to the transportation direction;
a first vacuum space member and a second vacuum
space member disposed on opposite sides of the foil
transportation path, wherein at least one of the vacuum
space members comprises a cavity having an opening
towards the foil transportation path, wherein the first vac-
uum space member comprises an edge around the open-
ing that matches a shape of the second vacuum space
member;
at least one actuator for closing the cavity by pressing
the vacuum space members together to form an inner
space, with a part of the tubular foil clasped in between
the first and second vacuum space members;
a vacuum generator connected to the inner space to cre-
ate a vacuum in the inner space and sucking a fluid from
the package; and
sealing members for sealing a package transversely to
the transportation direction.
[0007] The vacuum space members make it possible
to remove more fluids, in particular gases, such as air,
from the package. This way, a higher-quality vacuum can
be achieved. In addition or alternatively, the apparatus
can be used to remove the fluids from a package more
quickly than the prior art apparatus. The prior art solutions
may allow air to leak back into the package, making it
more difficult or impossible to achieve high-quality vac-
uum. Also, the prior art solution may be arranged to make
the whole column 5 vacuum, which is a large space and
which needs more time and makes it difficult to create
high quality vacuum in the package.
[0008] The sealing members may be disposed outside
the inner space. Positioning the seal bars outside the
cavity and/or inner space of the vacuum space members
allows the seal bars to be thermally isolated from the
vacuum space members, so that the vacuum space
members do not inadvertently seal the package before
the package has been made vacuum.
[0009] A space may be provided between the sealing
members and the vacuum space members. Such a
space further improves the thermal isolation between the
sealing members and the vacuum space members.
[0010] A first pair of sealing members may be disposed
on opposite sides of the foil transportation path. Moreo-
ver, a second pair of sealing members may be disposed
on opposite sides of the foil transportation path. The vac-
uum space members may be disposed in between the
first pair of sealing members and the second pair of seal-
ing members. The apparatus may be arranged for trans-
porting the foil sequentially along the first pair of sealing
members, the vacuum space members, and the second
pair of sealing members. This arrangement facilitates
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quick and efficient packaging of successive packages.
The foil is clasped between the vacuum space members,
sucked vacuum, and then sealed on both sides of the
vacuum space members. This way, the vacuum package
is closed entirely, and the tubular foil on the inlet side is
sealed so that the product can be dropped into the next
package.
[0011] The at least one cutting member may be ar-
ranged for cutting the foil inside the inner space. This is
an efficient arrangement, because it allows the foil to be
cut while it is clamped in between the two vacuum space
members. In a vertical form, fill, and seal apparatus, this
arrangement may prevent the package from falling after
being cut off.
[0012] The apparatus may be arranged for causing the
cutting member to cut the tubular foil, the vacuum gen-
erator to create the vacuum in the inner space, and suck-
ing the gases from the package, and the sealing mem-
bers to seal the package. This sequence of operations
may be controlled by a controller. This is an efficient op-
eration mode of the apparatus.
[0013] The vacuum space members and the actuator
may be arranged for clasping the tubular foil of a part of
a package, wherein a clasping pressure exerted by at
least part of the edge is strong enough to prevent the
package from falling and/or to prevent the foil from being
sucked into the inner space, and wherein the pressure
is weak enough to allow fluid to be sucked out of the
package through channels formed by a relief on an inner
surface of the tubular foil. This configuration allows the
apparatus, in particular the vacuum space members, to
have a relatively simple design because the channels of
the relief on the inner surface of the tubular foil are used
for removing the fluid from the package.
[0014] The clasping pressure exerted by the edges of
the vacuum space members on the tubular foil on a foil
inlet side of the vacuum space members may be ar-
ranged to be strong enough to deform the tubular foil
such that any channels formed by the relief are closed.
Having the filled package on the outlet side, and the re-
mainder of the tubular foil on the inlet side of the vacuum
space members, only the filled package needs to be
made vacuum. Consequently, only the channels on the
outlet side need to be used to draw fluids from the pack-
age. To prevent fluids (in particular air) leaking into the
inner space via any channels in the foil on the inlet side,
the latter channels may be closed by exerting a sufficient-
ly strong pressure to the foil on the inlet side.
[0015] At least part of the edge may comprise a resil-
ient material. A resilient material is suitable for providing
sufficient grip on the foil without closing the channels.
[0016] At least part of the edge on a foil outlet side of
the vacuum space members may be made of a softer
material than the edge on the foil inlet side. This is a
suitable configuration to provide sufficient grip on the foil
and closing the channels on the inlet side, while drawing
fluids from the package through the channels in the foil
clasped on the outlet side of the vacuum space member.

[0017] The apparatus may be loaded with a roll of foil
comprising a relief on at least part of at least one side of
the foil, wherein the tubular foil former is arranged for
forming the tubular foil with the relief on an inner surface
of the tubular foil. Such a tubular foil is suitable for drawing
a vacuum with the vacuum space members set forth.
[0018] The apparatus may comprise a relief creator for
creating the relief on at least part of at least one side of
a foil unrolled from a roll of flat foil, and a tube generator
for converting the foil into the tubular foil having the relief
on at least part of an inside surface of the tubular foil.
This way, a roll of flat foil can be converted into a foil with
relief just before being folded into the tubular form. The
relief creator may be arranged for embossing the relief.
[0019] The edge on the foil inlet side of the vacuum
space member may comprise a plurality of protrusions
for locally deforming the foil to form channels to enable
fluid communication inside the tubular foil across the
clamping edges of the vacuum space members. This
way, a foil may be used that does not have a relief by itself.
[0020] The transportation direction may be substan-
tially vertical downwards. The vertical vacuum fill, form,
seal machine thus obtained is particularly advantageous,
because of the simple design. For example, the vacuum
space members continue to clasp the package even after
it has been cut and before it has been sealed, which may
be used to prevent falling down of the package, and mak-
ing it possible to create a high quality vacuum inside the
package by a vacuum pump attached to the vacuum inner
space.
[0021] Another aspect of the invention provides a
method for packaging products in a product packaging
line, comprising
transporting a foil in a transportation direction along a foil
transportation path;
converting the foil from flat foil into tubular foil along the
foil transportation path;
transporting the tubular foil in between a first vacuum
space member and a second vacuum space member
disposed on opposite sides of the foil transportation path,
wherein at least one of the vacuum space members com-
prises a cavity having an opening towards the foil trans-
portation path and an edge around the opening that
matches a shape of the second vacuum space member;
pressing the vacuum space members together to form
an inner space, with a part of the tubular foil clasped in
between the first and second vacuum space members;
cutting the tubular foil transversely to the transportation
direction;
creating a vacuum in the inner space and sucking a fluid
from the package; and
sealing a package transversely to the transportation di-
rection, using sealing members disposed outside the in-
ner space.
[0022] This provides an efficient method of using the
apparatus set forth. The foil used in the method may com-
prise a relief on at least part of at least one side of the
foil, to facilitate removing fluids, in particular air, from the
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packages.
[0023] Another aspect of the invention provides a roll
of foil for use in one of the vacuum form, fill, and seal
apparatuses set forth, wherein the foil comprises a relief
on at least part of at least one side of the foil. This foil
comprises a sheet of foil arranged on a roll, ready to be
formed into a tubular foil having the relief on at least part
of the inside of the tubular foil.
[0024] It will be appreciated by those skilled in the art
that two or more of the above-mentioned embodiments,
implementations, and/or aspects of the invention may be
combined in any way deemed useful. Also, it will be ap-
preciated that aspects of the invention explained in re-
spect of the apparatus may be applied by the skilled per-
son to define variations of the method.

BRIEF DESCRIPTION OF THE DRAWINGS

[0025] These and other aspects of the invention are
apparent from and will be elucidated with reference to
the drawings described hereinafter. The drawings are all
diagrammatic. Throughout the figures, similar items have
been labeled with the same reference numeral.

Fig. 1 is an illustration of a prior art form, fill, seal
apparatus.
Fig. 2 is an overview of a prior art form, fill, seal ap-
paratus.
Fig. 3 is a sectional view of a pair of joining members
in an open mode.
Fig. 4 is a sectional view of a pair of joining members
in a closed, cutting and vacuum mode.
Fig. 5 is a sectional view of a pair of joining members
in a sealing mode.
Fig. 6 is a flowchart of a method of packaging prod-
ucts using a vacuum form, fill, and seal apparatus in
a product packaging line.
Fig. 7A, B, and C are sectional views of a joining
member.
Fig. 8 shows a sketch of a roll of foil and a detail
thereof.

DETAILED DESCRIPTION OF EMBODIMENTS

[0026] Fig. 2 gives an overview showing some of the
main parts of a vertical form, fill, seal apparatus. It will be
understood that the apparatus comprises more elements
that are not shown in the drawings. Such elements in-
clude for example a housing, constructional elements,
motor, and product supply. These elements may be add-
ed by the skilled person in view of the present description
and figures.
[0027] The packaging machine of Fig. 2 comprises a
vertically disposed filling tube 21, on the inlet side of
which a feed funnel 22 is present. Near the inlet side, a
guide element 23 is fitted round the filling tube, which
guide element includes shoulder-like parts 23a and 23b.
A band of foil material 24 from a roll is passed over said

shoulder-like parts 23a and 23b and subsequently led
between filling tube 21 and guide element 23, so that an
elongated container of foil material 24a is created around
the filling tube 21. The foil may be made of plastic. Alter-
native materials, such as aluminum, may also be used.
Said passing of the foil material 24 over guide element
23 takes place by transport means 26a, 26b, which are
disposed on either side of the vertically disposed filling
tube 21. The transport means 26a, 26b are an example
of a foil transportation subsystem. Said transport means
26a, 26b can be placed in abutment with the filling tube
21 by well-known means, and they pass the foil material
24 that is present between the filling tube 21 and the
transport means 26a, 26b. Guide rollers 25a and 25b
may be used to guide the foil material 24 in a smooth
manner, and furthermore they may be used to create a
desired pre-tension in the foil material.
[0028] First joining means 27 are disposed at the lon-
gitudinal free sides of the foil container 24a that has been
created round the filling tube 21. Said first joining means
27 can likewise be placed in abutment with the filling tube
21 by well-known means, after which the free sides 24c
and 24d of the foil material 24 that are present between
the filling tube 21 and the joining means 27 are joined by
means of friction or heat. In this manner, a closed foil
container 24a having a longitudinal joint 28 is created.
[0029] The filling tube 21, the guide element 23, and
the first joining means 27 form an example of a tubular
foil former along the foil transportation path for converting
the foil from flat foil into tubular foil, because the flat foil
at the inlet is converted to a tubular foil at the outlet side
as the foil is transported along the foil path.
[0030] The packaging machine may furthermore com-
prise second joining means 29a and 29b, which are dis-
posed on either side of the outlet side of filling tube 21.
Said second joining means 29a and 29b can be moved
towards and away from each other by suitable means.
By moving second joining means 29a and 29b towards
each other, the foil container 24a is pressed together
between the two joining means, after which a transverse
joint 30a can be formed in the pressed-together foil ma-
terial by means of heat or friction.
[0031] As a result, the foil container 24a is closed from
below, after which it can be filled with all kinds of products,
for example cookies or candies, via feed funnel 22. Once
the foil container has been filled with the desired quantity
(or number or weight) of products, foil container 24a is
moved the required distance by transport means 26a and
26b. Then the second joining means 29a and 29b form
a second transverse joint 30b in the foil material just
above the products that are present in foil container 24a,
so that a foil package 24b is obtained.
[0032] Usually, a transverse joint 30a or 30b is so di-
mensioned that it can function as the lower joint for the
next foil package at the same time. It is also possible for
the second joining means 29a, 29b to form two parallel,
closely spaced-apart transverse joints in the foil container
24a in one process step. Furthermore, the second joining
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means usually comprise cutting or perforating means
(not shown), which cut the foil material through or perfo-
rate it after having formed the (single or double) joint 30b.
Thus the foil package 24b can be separated from the foil
container 24a and be carried out of the packaging ma-
chine for further processing.
[0033] A modification of the system described above
for realizing a low-quality vacuum in the foil package 24b
has been described above with reference to Fig. 1. Here-
inafter, it will be described how the apparatus described
with reference to Fig. 2 may be modified to create an
alternative apparatus that is capable of generating a vac-
uum in the foil package 24b.
[0034] Figs. 3, 4, and 5 show joining means 50a, 50b
in three different positions. These joining means 50a, 50b
may replace the joining means 29a, 29b in a form, fill,
seal apparatus. The joining means 50a, 50b may be used
in a form, fill, seal apparatus, for example a vertical form,
fill, seal apparatus, to produce vacuum packages. Fig. 3
shows the joining means 50a, 50b in an open position,
with a tubular foil 21 in between the joining means 50a,
50b. Fig. 4 shows the joining means 50a, 50b while
clamping the foil, cutting the foil, and creating a vacuum
inside the separated package 24b. Fig. 5 shows the join-
ing means 50a, 50b while sealing the foil. Throughout
the text and the drawings, the same reference numerals
have been used to indicate similar features.
[0035] Fig. 7A shows the joining means 50a of Figs.
3-5 (in mirrored view). Fig. 7B and Fig. 7C show different
orthogonal section views of the joining means 50a, as
indicated in the figures.
[0036] Fig. 3 shows the joining means 50a, 50b in an
open position. The joining means 50a comprises a cutting
member 51 for cutting the tubular foil 24 transversely to
the transportation direction, as shown in Fig. 4. The trans-
portation direction is substantially downwards in Figs.
3-5. Thus, the foil inlet side corresponds to the upper
side, and the foil outlet side corresponds to the lower side
in the illustrated embodiment.
[0037] The first joining means 50a and the second join-
ing means 50b are disposed on opposite sides of the foil
transportation path. The joining means 50a comprises
frame parts 63a, 64a; the joining means 50b comprises
frame parts 63b, 64b, 70. The frame parts are part of the
construction of the apparatus and carry at least some of
the other parts described herein. Both joining means 50a,
50b comprise vacuum space members 52a, 52b at-
tached to the frame parts. Consequently, the first vacuum
space member 52a and the second vacuum space mem-
ber 52b are disposed on opposite sides of the foil trans-
portation path. These vacuum space members may be
made of any suitable material, such as metal or plastic.
The first vacuum space member 52a comprises a cavity
53a having an opening 54a towards the foil transportation
path. The opening thus faces the foil. The second vacuum
space member 52b also has a cavity 53b. Different em-
bodiments may be designed wherein either or both of the
vacuum space members have a cavity with an opening

facing the foil path. The first vacuum space member 52a
comprises an edge 55a, 56a around the opening 54a that
matches a shape of the second vacuum space member
52b. The edge 55a may enclose the opening 54a. Like-
wise, edge 55b may enclose opening 54b. In the partic-
ular example drawn in the figures, the first vacuum space
member 52a and the second vacuum space member 52b
both have the cavity and the opening, and they have edg-
es 55a, 55b that are formed to match each other, so that
by abutting the two edges, as shown in Figs. 4 and 5, an
inner space 57, or chamber, is formed by both cavities
53a and 53b. To that end, at least one actuator is provided
(not shown) for moving either or both of the vacuum
space members 52a and 52b towards and away from
each other. The joining means 50a and 50b may be ar-
ranged for being moved towards each other in their en-
tirety. The joining means 50a and 50b may be construct-
ed such that, when the joining means 50a and 50b are
moved towards each other, the edges 55a and 55b touch
the foil 24 and/or each other first, with the sealing mem-
bers 59a,59b,60a,60b spaced apart, as shown in Fig. 4.
The part of the tubular foil 24 that is between the two
joining means 50a, 50b is thus clasped in between the
first and second vacuum space members 55a, 55b.
[0038] The joining members 50a, 50b may be dimen-
sioned such that the length of the joining members is
larger than the width of the tubular foil. The length of the
opening 53a, as indicated by arrows A-A in Fig. 7B, may
be made larger than the width of the tubular foil. A com-
plete transverse strip of the tubular foil may be clasped
between the joining members, without any folds in the
foil material except for the two end points of the clasped
strip. In particular, a transverse strip of the tubular foil
may be trapped inside the inner space 57. Similarly, the
sealing members are long enough to allow each pair of
sealing members 59a,59b and 60a,60b to seal a trans-
verse strip of tubular foil. The width of the inner space as
indicated by arrows B-B in Fig. 7B may be made large
enough to accommodate the cutting member 51.
[0039] A vacuum generator is connected to the inner
space 57, for example via a tube 67 having an opening
66 in the cavity 53a, and thus in the inner space 57, as
shown in Figs. 7B and 7C. The vacuum generator draws
any fluids, such as air, from the inner space 57 through
the tube 67, to create a vacuum in the inner space 57.
With the foil 24 clasped between the vacuum space mem-
bers 52a, 52b as shown in Fig. 4, the fluids, in particular
air, are drawn out of the package and out of the inner
space 57 roughly in the direction of the arrows in Fig. 4,
as will be described below.
[0040] Sealing members 60a, 60b are disposed out-
side the inner space 57. When a sufficiently high vacuum
has been achieved, the sealing members 60a, 60b are
pressed together as shown in Fig. 5. One or both of the
sealing members 60a, 60b may be heated using heating
elements 61 to obtain a strong closure of the package.
The seal may also be created by mere pressure, depend-
ing on the material of the foil. The sealing members may
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create a non-leaking union between the two layers of foil
that are part of the tubular foil.
[0041] A space 68 may be provided between the seal-
ing members 60a and the vacuum space members 56a.
Such a space improves the thermal isolation of the vac-
uum space members 52a, 52b. Other isolation material
may also be used. This way, any unintended sealing of
the package by the vacuum space members, which might
prevent the fluid from being drawn out of the package,
may be prevented.
[0042] Two pairs of sealing members 59a,59b and
60a,60b may be provided. It is also possible to use only
one pair of sealing members 60a,60b at the outlet side
of the vacuum space members 52a,52b, although this
would lower the throughput of the apparatus. In the fig-
ures, a first pair of sealing members 59a, 59b is disposed
on opposite sides of the foil transportation path and a
second pair of sealing members 60a, 60b is disposed on
opposite sides of the foil transportation path, and the vac-
uum space members 52a, 52b are disposed in between
the first pair of sealing members and the second pair of
sealing members. The apparatus is arranged for trans-
porting the foil sequentially through the spaces between
the first pair of sealing members, the vacuum space
members, and the second pair of sealing members. This
happens as the foil is transported in downward direction
by the transportation means 26a,26b.
[0043] As shown in the drawings, the at least one cut-
ting member 51 may be arranged for cutting the foil 24
inside the inner space 57. In particular, the cutting mem-
ber may be disposed in the cavity 53a and may be mov-
able to cut or perforate the foil.
[0044] In operation, the foil proceeds along the foil path
for the length of a package, with the joining means 50a,
50b in the open position, as shown in Fig. 3. After the
product has been delivered into the package, the vacuum
space members 52a, 52b clamp the foil as shown in Fig.
4. The cutting means 51 cuts the foil. This cutting can
comprise a complete separation of the package 24b from
the foil 24. Alternatively, the cutting can comprise perfo-
rating the foil to allow air to be drawn from the package
24b through the perforations without completely separat-
ing the package 24b from the foil 24. Then, the vacuum
generator may create a vacuum inside the inner space
57 and draw the fluid from the package 24b. Next, the
pairs of sealing members 59a,59b and 60a,60b may be
pressed together and (optionally) heated. Sealing mem-
bers 60a,60b seal the package 24b, and sealing mem-
bers 59a,59b create the bottom for the next package.
Then, the joining means 50a and 50b are moved away
from each other, releasing the package 24b and allowing
the foil 24 to be lowered, and the process is repeated for
the next package.
[0045] The process described above may be per-
formed at least partly by a controller (not shown). The
controller may be arranged for controlling one or more
actuators, wherein an actuator may comprise an electro-
motor for moving a movable part of the apparatus. The

controller may be arranged for controlling: the transpor-
tation of the foil by the transport means 26a, 26b; the
longitudinal joining means 27; the transverse joining
means 50a, 50b, in particular the vacuum space mem-
bers 52a, 52b, the cutting member 51; the movement
and temperature of the sealing members 60a, 60b, 59a,
59b; the vacuum generator 62. Also the delivery of goods
through the feed funnel 22 and/or the transport of the
completed, packaged product 24b away from the pack-
aging apparatus may be controlled by the controller.
[0046] The vacuum space members 52a, 52b may be
arranged for clasping the tubular foil 24, as described
above. The inlet side of the edge 55a is generally indi-
cated at 65a in Figs. 3 and 6B, and the outlet side of the
edge 55a is generally indicated at 56a in these figures.
Furthermore, there may be parts of the edge 69a con-
necting the inlet side and the outlet side. The vacuum
space member 52b similarly has edge 55b with a part of
the edge 65a at the inlet side and a part of the edge 56a
at the outlet side and parts connecting the inlet side with
the outlet side. What is described for the edge of the first
vacuum space member 52a may be likewise be applied
to the edge of the second vacuum space member 52b.
The clasping pressure exerted by at least part of the edg-
es 55a,55b may be configured, for example, by choosing
an appropriate material for the edges and/or by config-
uring the pressure with which the vacuum space mem-
bers 52a, 52b are pushed to each other. This configura-
tion may be arranged in such a way that the package 24b
is prevented from falling down after it has been cut. More-
over, it may be prevented that the foil is sucked back into
the inner space 57 due to the vacuum power. At the same
time, it may be prevented that the foil 24 is pressed to-
gether so strongly that it is not possible to suck air out of
the package any more. For example, a material that is
resilient and that has a relatively large friction coefficient
may be selected to achieve these properties. Rubber is
an example of such a material. For example, silicone
rubber, natural rubber, such as Linatex rubber, or sponge
rubber may be used for the edges 55a, 55b. Other kinds
of natural or artificial rubber may be used as well. An
example of a thickness and height of the edges 55a, 55b
is 4 or 5 mm.
[0047] The foil 24 may be prepared with a relief on an
inside of the tubular foil 24, enabling air to leak through
channels formed by the relief, even when clasped by the
edges 55a,55b.
[0048] The clasping pressure exerted by the edges
55a, 55b of the vacuum space members 52a, 52b on the
tubular foil 24a on a foil inlet side of the vacuum space
members may be made strong enough to deform the
tubular foil 24a such that any channels formed by the
relief are closed. This may be realized, for example, by
using a material for the edge on the inlet side of the vac-
uum space members, which material is harder than at
least part of the material used for the edge 56a, 56b on
a foil outlet side of the vacuum space members 52a, 52b.
The edge portions 69a on the sides of both vacuum space
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members 52a,52b may also be made of the harder ma-
terial. This way, any air leaking in via these portions is
prevented. Alternatively, the softer material or a different
material is used for the sides.
[0049] In an alternative embodiment, the sealing mem-
bers 59a,59b on the inlet side of the vacuum space mem-
bers 52a, 52b may be arranged for sealing the foil before
generating the vacuum, this way preventing air from leak-
ing in through the inlet side of the foil.
[0050] The apparatus may be loaded with a roll of foil
24. This foil may comprise a relief on at least part of at
least one side of the foil. For example, the foil surface
may be embossed to generate the relief. For example,
the relief is provided substantially on the entire surface
of one side (or both sides) of the foil. Alternatively, the
relief may be applied in strips that correspond to the plac-
es where the foil will be clasped by the edges at the outlet
side of the vacuum space members.
[0051] Fig. 8 illustrates a roll 801 of flat foil 802. The
roll 801 may be mounted on a form, fill, and seal appa-
ratus described above, to provide the roll of foil 24. The
foil 802 has a relief on one side thereof. The other side
of the illustrated foil 802 is smooth. However, this is not
a limitation. The figure further shows an enlargement of
a detail 803 of the side of the foil 802 with the relief on it.
As shown, the surface of the foil 803 comprises protrud-
ing knobs 804 with spaces 805 between the protruding
knobs 804. This is just one example of a relief. Other
relief patterns may be used, the main criterion being that,
when two layers of foil are pressed together between the
edges 56a, 56b of the vacuum space members 52a, 52b,
the relevant fluids, usually air, can flow in between the
pressed together layers of foil, thus enabling the package
to be made vacuum.
[0052] It is also possible to use a roll of foil having a
smooth surface on both sides, i.e. a foil that does not
have a relief beforehand. The relief may be applied to
the foil by the packaging apparatus by means of a relief
creator (not shown). The relief creator may be located,
for example, between the roll 24 and the first roll guider
25a. After the relief is created, the tubular foil may be
formed around the filling tube 21 such that the relief is at
the inside surface of the tubular foil. Any suitable known
way of generating a relief in a foil may be used, for ex-
ample a press having a relief on it may be pressed to the
foil. Again, the relief may be created on the entire surface
of the foil or part of the surface of the foil, in particular
depending on which portions of the foil will be clasped
by the vacuum space members.
[0053] One or both of the edges 56a and 56b on the
foil outlet side of the vacuum space members 52a, 52b
may comprise a plurality of protrusions for locally deform-
ing the foil when the foil is clasped between the vacuum
space members 52a, 52b. This way, a relief is created
on the inner surface of the foil by the vacuum space mem-
bers. The relief may be created by the protrusions in such
a way that channels are formed in between the two layers
of foil of the tubular foil through which fluid may be drawn

out of the package into the inner space, across the clamp-
ing edges 56a, 56b of the vacuum space members 52a,
52b. This way, a foil with a smooth surface may be used.
[0054] It will be appreciated that in the shown embod-
iment, the transportation direction is substantially vertical
downwards. Although the techniques described herein
are particularly advantageous for this type of form, fill and
seal apparatus, the techniques may also be of value for
horizontal type form, fill, and seal apparatuses, in which
the transportation direction is substantially horizontal.
[0055] Fig. 6 illustrates a method of packaging prod-
ucts using a vacuum form, fill, and seal apparatus in a
product packaging line. The method may comprise the
following steps.
[0056] In step 601, a foil is transported in a transpor-
tation direction along a foil transportation path. In step
602, which may be performed, for example, simultane-
ously with the step 601, the foil is converted from flat foil
into tubular foil. This step may comprise moving the foil
along the guide element 23 with shoulder like elements
23a, 23b, around the tube 21. This step may further com-
prise sealing the tubular foil in longitudinal direction using
first joining means 27. In step 603, the tubular foil is
clamped in between the first vacuum space member and
the second vacuum space member disposed on opposite
sides of the foil transportation path. At least one of the
vacuum space members comprises a cavity having an
opening towards the foil transportation path, wherein the
first vacuum space member comprises an edge around
the opening that matches a shape of the second vacuum
space member. In step 604, the vacuum space members
are pressed together to form an inner space, with a part
of the tubular foil clasped in between the first and second
vacuum space members. In step 605, the tubular foil is
cut transversely to the transportation direction. In step
606, a vacuum is created in the inner space and fluid is
sucked out of the package into the inner space. In step
607, the package is sealed transversely to the transpor-
tation direction, using sealing members disposed outside
the inner space. As noted hereinabove, the foil may com-
prise a relief on at least part of at least one side of the
foil. Alternatively, the relief may be generated by a relief
creator. Such a relief creator may be applied preferably
before converting the flat foil into tubular foil. Alternative-
ly, vacuum space members having an edge with protru-
sions may be used to generate a relief in the foil surface
while the foil is clasped in between the vacuum space
members.
[0057] It will be understood that many variations are
possible. The foil may be arranged for having a relief on
an inner surface of the tubular foil where the foil is clasped
between edges of the vacuum space members at the foil
outlet side of the vacuum space members. Moreover, the
foil may be arranged for being closed in airtight way on
a foil inlet side of the vacuum space members. This may
be realized in different ways, for example by using differ-
ent materials for the edges on the foil inlet side and on
the foil outlet side, wherein the edges on the foil inlet side
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are made of a more rigid material than the edges on the
foil outlet side. The edges on the foil outlet side may be
made of a softer material than the edges on the foil inlet
side. When the foil is made of a deformable material, and
has a relief on one side of the foil, which foil is folded by
the apparatus such that the relief is on the inner surface
of the tubular foil, the soft edge may allow air to be
pumped out of the package using the vacuum pump, and
the hard edge may deform the foil’s relief to substantially
close the tubular foil to prevent environmental air to leak
into the vacuum inner space. Moreover, a configuration
with the sealing members (60a, 60b) disposed inside the
cavities 53a,53b, and thus inside the inner space 57, is
possible.
[0058] It should be noted that the above-mentioned
embodiments illustrate rather than limit the invention, and
that those skilled in the art will be able to design many
alternative embodiments without departing from the
scope of the appended claims. In the claims, any refer-
ence signs placed between parentheses shall not be con-
strued as limiting the claim. Use of the verb "comprise"
and its conjugations does not exclude the presence of
elements or steps other than those stated in a claim. The
article "a" or "an" preceding an element does not exclude
the presence of a plurality of such elements. The inven-
tion may be implemented by means of hardware com-
prising several distinct elements, and by means of a suit-
ably programmed computer. In the device claim enumer-
ating several means, several of these means may be
embodied by one and the same item of hardware. The
mere fact that certain measures are recited in mutually
different dependent claims does not indicate that a com-
bination of these measures cannot be used to advantage.

Claims

1. A vacuum form, fill, and seal apparatus for packaging
products in a product packaging line, comprising
a foil transportation subsystem (26a, 26b) for trans-
porting a foil (24) in a transportation direction along
a foil transportation path;
a tubular foil former (23, 21, 27) along the foil trans-
portation path for converting the foil from flat foil into
tubular foil;
at least one cutting member (51) for cutting the tu-
bular foil (24) transversely to the transportation di-
rection;
a first vacuum space member (52a) and a second
vacuum space member (52b) disposed on opposite
sides of the foil transportation path, wherein the first
vacuum space member (52a) comprises a cavity
(53a) having an opening (54a) towards the foil trans-
portation path, wherein the first vacuum space mem-
ber (52a) comprises an edge (55a, 56a) around the
opening (54a) that matches a shape of the second
vacuum space member (52b);
at least one actuator for closing the cavity (53a) by

pressing the vacuum space members (52a, 52b) to-
gether to form an inner space (57), with a part of the
tubular foil clasped in between the first and second
vacuum space members;
a vacuum generator connected to the inner space
(57) to create a vacuum in the inner space and suck-
ing a fluid from a package (58); and
sealing members (60a, 60b) disposed outside the
inner space, for sealing the package transversely to
the transportation direction.

2. The apparatus according to any preceding claim,
wherein a space is provided between the sealing
members (60a) and the vacuum space members
(56a) for providing thermal isolation.

3. The apparatus according to any preceding claim,
wherein
a first pair of sealing members (59a, 59b) is disposed
on opposite sides of the foil transportation path and
a second pair of sealing members (60a, 60b) is dis-
posed on opposite sides of the foil transportation
path,
the vacuum space members (52a, 52b) are disposed
in between the first pair of sealing members and the
second pair of sealing members, and
the apparatus is arranged for transporting the foil
sequentially along the first pair of sealing members,
the vacuum space members, and the second pair of
sealing members.

4. The apparatus according to any preceding claim,
wherein the at least one cutting member (51) is ar-
ranged for cutting the foil (24) inside the inner space
(57).

5. The apparatus according to any preceding claim, fur-
ther comprising a controller for sequentially causing:

the cutting member (51) to cut the tubular foil
(24);
the vacuum generator to create the vacuum in
the inner space (57) and sucking the gases from
the package (58);
the sealing members (60a, 60b) to seal the pack-
age (58).

6. The apparatus according to any preceding claim,
wherein the vacuum space members (52a, 52b) and
the actuator are arranged for clasping the tubular foil
(24) of a part of a package (58), wherein a clasping
pressure exerted by at least part of the edge (56a)
is strong enough to prevent the package (58) from
falling and/or to prevent the foil (24) from being
sucked into the inner space, and wherein the pres-
sure is weak enough to allow fluid to be sucked out
of the package (58) through channels formed by a
relief on an inner surface of the tubular foil (24).

13 14 



EP 2 500 286 A1

9

5

10

15

20

25

30

35

40

45

50

55

7. The apparatus according to claim 6, wherein the
clasping pressure exerted by the edges (55a, 55b)
of the vacuum space members (52a, 52b) on the
tubular foil (24a) on a foil inlet side of the vacuum
space members is strong enough to deform the tu-
bular foil (24a) such that any channels formed by the
relief are closed.

8. The apparatus according to claim 6 or 7, wherein at
least part of the edge (56a, 56b) comprises a resilient
material.

9. The apparatus according to claim 8, wherein at least
part of the edge (56a, 56b) on a foil outlet side is
softer than the edge (65a, 65b) on the foil inlet side.

10. The apparatus according to any one of claims 6 to
9, further comprising a roll of foil (24) comprising a
relief on at least part of at least one side of the foil.

11. The apparatus according to any one of claims 6 to
9, further comprising a relief creator for creating the
relief on at least part of at least one side of a foil
unrolled from a roll of flat foil (24).

12. The apparatus according to any one of claims 6 to
9, wherein the edge (56a, 56b) on the foil outlet side
comprises a plurality of protrusions for locally de-
forming the foil to form channels to enable fluid com-
munication inside the tubular foil across the clamping
edges (56a, 56b) of the vacuum space members
(52a, 52b).

13. The apparatus according to any preceding claim,
wherein the transportation direction is substantially
vertical downwards.

14. A method of packaging products using a vacuum
form, fill, and seal apparatus in a product packaging
line, comprising
transporting a foil in a transportation direction along
a foil transportation path; converting the foil from flat
foil into tubular foil along the foil transportation path;
transporting the tubular foil in between a first vacuum
space member and a second vacuum space mem-
ber disposed on opposite sides of the foil transpor-
tation path, wherein the first vacuum space member
comprises a cavity having an opening towards the
foil transportation path, wherein the first vacuum
space member comprises an edge around the open-
ing that matches a shape of the second vacuum
space member;
pressing the vacuum space members together to
form an inner space, with a part of the tubular foil
clasped in between the first and second vacuum
space members;
cutting the tubular foil transversely to the transpor-
tation direction;

creating a vacuum in the inner space and sucking a
fluid from a package; and sealing the package trans-
versely to the transportation direction, using sealing
members disposed outside the inner space.

15. A roll of packaging foil for use in the vacuum form,
fill, and seal apparatus according to claim 1, com-
prising a relief on at least part of at least one side of
the foil.
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