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Description

TECHNICAL FIELD

[0001] The present invention is related to package
thermoforming machines, and more specifically to ther-
moforming machines comprising a guide device for guid-
ing a band or strip of packaging material which enables
sanitizing all its components.

PRIOR ART

[0002] Thermoforming machines convey at least one
band or strip of material that is used in a packaging proc-
ess by means of lateral conveying means, associated
with the longitudinal edges of the band. The conveying
means (chains, belts or equivalent elements) can be pro-
vided with means for securing the band or strip, for ex-
ample, with clamps or with pins, such that as the con-
veying means move, they drive the band or the strip in a
forward movement direction of the machine. The con-
veying means are guided by guides which, among other
things, serve to keep the conveying means correctly
placed and to withstand the forces that the band or strip
exerts in the direction perpendicular to the forward move-
ment direction of the conveying means. In other words,
the guides serve to keep the conveying means correctly
placed and to prevent their lateral movement, while at
the same the time allowing their longitudinal movement
to drive or convey the band or strip.
[0003] Machines of this type or the like are described
in WO-A-2007/090653, US-A-2009/0241486, US-A-
4915283, EP-A-0860363, WO-A-92/10405, DE-A-
3716673, DE-A-3315419, and EP-A-1498353, for exam-
ple.
[0004] A problem that has been detected in relation to
these machines is that the guides, such as those known
through DE-A-4314550 for example, can have problems
related to the cleaning and sanitizing of the machines.
For example, there can be gaps on the outer side of the
chain, i.e., on the side of the chain opposite the side facing
the band or strip to be conveyed, that are difficult to ac-
cess. Given that cleaning and sanitizing are very impor-
tant aspects in many packaging machines, for example,
in food product packaging machines, it may be appropri-
ate for all the components of the machine to be easy to
access for performing cleaning and/or sterilization oper-
ations.
[0005] WO-A-2009/080293 describes a solution
based on a guide profile which has access holes in its
upper part which serve for cleaning the chain and the
guide from above.
[0006] EP-A-1816075 proposes a solution based on
an arrangement of guide elements at a distance from the
profile that secures them, and/or in the presence of ac-
cess holes in said profile, such that the outer side of the
corresponding conveyor chain is easy to access.
[0007] The use of more or less open guides to facilitate

cleaning can be an attractive solution, but it can also in-
volve drawbacks, for example, due to the fact that the
holes or openings can be a possible entryway for dirt
from outside, or because it is not possible to clean the
zones of the guide in direct contact with the chain, this
being able to generate focal points of contamination
when food products are packaged. On the other hand,
more or less open guides also hinder cleaning the zones
of the chain in direct contact with the guide, because it
is only possible to clean these zones of the chain in those
places of the machine where the chain moves forward
without being guided. On the other hand, the aforemen-
tioned solutions also have drawbacks from the cost view-
point because they require a greater number of machin-
ing operations and/or a greater number of parts and/or
longer assembly and disassembly times, in addition to
the additional risk entailed for the operators to have ac-
cess to the mobile parts of the machine, in this case,
access to the chain through the openings of the guide.

DISCLOSURE OF THE INVENTION

[0008] The object of the invention is to provide a ther-
moforming machine as described in the claims.
[0009] The thermoforming machine of the invention
comprises conveying means (chains, belts or equivalent
elements) for conveying a band of material, such as a
strip or the like, in a forward movement direction of the
machine. The conveying means are configured to inter-
act with the longitudinal edges of the band to be conveyed
by means of securing elements, for example, by means
of clamps or pins, as is conventional and described in
document EP-A-1816075, for example.
[0010] The machine further comprises at least one
guide device for guiding the conveying means in the for-
ward movement direction. The guide devices therefore
serve to maintain the correct position of the conveying
means and to counteract the forces that the band exerts
in the transverse direction of the machine.
[0011] The guide device comprises a base support in-
cluding at least one profile and at least one lower guide
element which are attached to one another (although
they could be a single element instead of being two at-
tached elements), at least one upper guide element, and
a channel for the conveying means, the channel being
defined between said lower guide element and said up-
per guide element, and the channel being configured to
allow the guided forward movement of the conveying
means therethrough, to drive said band of material, dur-
ing machine operation. For example, the upper guide el-
ement can establish an upper guide track and the lower
guide element can establish a lower guide track, and the
conveying means can slide in the channel established
between both tracks, the conveying means in turn being
able to comprise lateral elements that are located on both
sides of said tracks, such that the conveying means are
guided by the tracks, as is conventional and described
in EP-A-1816075, for example, which reflects several ar-
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rangements of guide tracks and conveying means cor-
responding to a chain.
[0012] The upper guide element is detachably coupled
to the base support to allow access to the conveying
means to perform cleaning operations.
[0013] The arrangement of the upper guide element,
detachably coupled to the base support and, therefore,
to the lower guide element, allows disassembling the up-
per guide element for cleaning operations. Since the up-
per guide element together with the lower guide element
establishes the channel through which the conveying
means pass, by disassembling the upper guide element
the conveying means and the gap through which the con-
veying means move can be accessed, whereby both can
be easily cleaned. It is therefore possible to clean the
channel, the surfaces of the upper guide element and of
the lower guide element interacting with the conveying
means, and it is also possible to clean the surfaces of
the conveying means. In other words, good access to
the zones and surfaces that must be cleaned can be
achieved without needing to provide holes or gaps in or
between the different elements when they are in their
assembled or working position.
[0014] These and other advantages and features of
the invention will become evident in view of the drawings
and the detailed description of the invention.

DESCRIPTION OF THE DRAWINGS

[0015]

Figure 1 shows a general schematic perspective
view of an embodiment of the machine of the inven-
tion.

Figure 2 shows a perspective view of a sector of a
guide device, with conveying means, of the machine
of Figure 1.

Figure 3 shows an elevation view of the sector of the
guide device of Figure 2.

Figure 4 shows a schematic exploded perspective
view of the guide device of Figure 2 without the con-
veying means.

Figure 5 shows a perspective view of an upper guide
element of the guide device of Figure 2.

Figure 6 shows a profile view of the upper guide el-
ement of Figure 5.

Figure 7A is a perspective view of the sector of the
guide device of Figure 2, with an upper guide element
removed.

Figure 7B shows a detail of the profile of the base
support of the sector of the guide device shown in

Figure 7A.

Figure 7C shows the sector of the profile of the sec-
tors of the guide device shown in Figure 7A.

Figure 8 shows a perspective view of a lower guide
element according to the preferred embodiment of
the machine of the invention.

Figure 9 shows a profile view of the lower guide el-
ement of Figure 8.

Figure 10 shows a perspective view of a fixing cou-
pling according to the preferred embodiment of the
machine of the invention.

Figures 11A, 11B and 11C show three cross-section
views of the guide device according to the preferred
embodiment of the machine of the invention, the con-
veying means being included in Figure 11C.

Figure 12 shows a guide device according to the
preferred embodiment of the invention with a plurality
of upper guide elements.

Figure 13 partially shows a perspective view of a
return guide element according to the preferred em-
bodiment of the invention.

DETAILED DISCLOSURE OF THE INVENTION

[0016] Figure 1 shows by way of example an embod-
iment of the package thermoforming machine 100, com-
prising a plurality of stations corresponding to a lower
band or strip entrance 101, a forming station 102, a weld-
ing station 103, an electrical cabinet 104, an upper band
or strip entrance 105, a transverse cutting device 106, a
longitudinal cutting device 107, lateral guards and inter-
nal mechanisms 108, and a product exit station 109. A
thermoforming machine comprising these stations is of
conventional use, and furthermore there is a wide variety
of such machines, so it is not described in greater detail
in this description.
[0017] To move the band of material during the pack-
aging process, the machine 100 comprises conveying
means 10 on either side, parallel to one another, between
which the band or strip, such as a chain, a belt or an
equivalent element, is arranged and which interact with
the longitudinal edges of the band or strip by means of
clamps 90 or pins or equivalent elements for example,
the conveying means 10 driving the band or strip in a
forward movement direction L of the machine 100 with
their movement. To maintain the correct position of the
conveying means 10, the machine 100 comprises at least
one guide device 110 for guiding the conveying means
10. Hereinafter, "chain 10" is used instead of "conveying
means 10" for the sake of clarity, but this does not limit
the invention to the use of a chain, being able to use a
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belt or any other equivalent element.
[0018] Figures 2, 3 and 4 illustrate an embodiment of
a sector of the guide device 110 of the machine 100. The
guide device 110 comprises a base support including at
least one profile 4 and at least one lower guide element
2 which are attached to one another (although they could
be a single element instead of being two attached ele-
ments), at least one upper guide element 1, and a chan-
nel 3 which is defined between both guide elements 1
and 2 and which is configured to allow and guide the
guided forward movement of the chain 10 therethrough
to drive the band or strip, the guide elements 1 and 2
together defining a type of profile that is substantially C-
shaped. Figures 2 and 3 show a sector of the chain 10
in the forward movement path of the chain 10 (the upper
sector) and a sector of the chain 10 in the return path
(the lower sector), and Figure 11C shows a link of the
chain 10 in the forward movement path and a link of the
chain 10 in the return path.
[0019] The upper guide element 1 is preferably at-
tached to the base support by sliding, which allows quick
and easy assembly and disassembly thereof, which can
be implemented with simple structures. In other words,
this solution can be advantageous from both the func-
tional viewpoint and from the structural viewpoint. For
example, the need for manipulating screws, nuts or bolts
in relation to the assembly and/or disassembly of the up-
per guide element 1 can be prevented. The upper guide
element 1 preferably comprises a machined, extruded or
molded profile 11 which establishes an upper guide track
16.
[0020] The upper guide element 1 is attached to the
base support by means of at least one groove 5, 5’, 5" and
at least one attachment element 12, 12’, 12", 12"’ coop-
erating between them, different configurations being pos-
sible:

- The profile 4 of the base support comprises a groove
5 and the upper guide element 1 comprises an at-
tachment element 12 cooperating with the groove 5.

- The upper guide element 1 comprises a groove
5" and the profile 4 comprises an attachment ele-
ment 12"’ cooperating with the groove 5".

- The profile 4 of the base support comprises a groove
5 and the upper guide element 1 comprises an at-
tachment element 12, and the upper guide element
1 comprises a groove 5" and the profile 4 comprises
an attachment element 12"’ cooperating with the
groove 5".

- The lower guide element 2 of the base support com-
prises a groove 5’ and the upper guide element 1
comprises an attachment element 12" cooperating
with the groove 5’.

- The lower guide element 2 of the base support com-
prises a groove 5’ and the upper guide element 1
comprises an attachment element 12" cooperating
with the groove 5’, and the profile 4 of the base sup-
port comprises a groove 5 and the upper guide ele-

ment 1 comprises an attachment element 12 coop-
erating with the groove 5.

- The lower guide element 2 of the base support com-
prises a groove 5’ and the upper guide element 1
comprises an attachment element 12" cooperating
with the groove 5’, and the upper guide element 1
comprises a groove 5" and the profile 4 comprises
an attachment element 12"’ cooperating with the
groove 5".

- The lower guide element 2 of the base support com-
prises a groove 5’ and the upper guide element 1
comprises an attachment element 12" cooperating
with the groove 5’, and the upper guide element 1
comprises a groove 5" and the profile 4 comprises
an attachment element 12"’ cooperating with the
groove 5", and the profile 4 of the base support com-
prises a groove 5 and the upper guide element 1
comprises an attachment element 12 cooperating
with the groove 5.

- The upper guide element 1 comprises a groove (not
depicted in the figures) and the lower guide element
2 comprises the attachment element (not depicted
in the figures) cooperating with the groove.

- The upper guide element 1 comprises a groove (not
depicted in the figures) and the lower guide element
2 comprises the attachment element (not depicted
in the figures) cooperating with the groove, and the
profile 4 of the base support comprises a groove 5
and the upper guide element 1 comprises an attach-
ment element 12 cooperating with the groove 5.

- The upper guide element 1 comprises a groove (not
depicted in the figures) and the lower guide element
2 comprises the attachment element (not depicted
in the figures) cooperating with the groove, and the
upper guide element 1 comprises a groove 5" and
the profile 4 comprises an attachment element 12"’
cooperating with the groove 5".

- The upper guide element 1 comprises a groove (not
depicted in the figures) and the lower guide element
2 comprises the attachment element (not depicted
in the figures) cooperating with the groove, and the
upper guide element 1 comprises a groove 5" and
the profile 4 comprises an attachment element 12"’
cooperating with the groove 5", and the profile 4 of
the base support comprises a groove 5 and the upper
guide element 1 comprises an attachment element
12 cooperating with the groove 5.

[0021] In any of these configurations, the groove 5, 5’,
5" can be configured to receive at least one attachment
element 12, 12’, 12", 12"’ or the like, such that the attach-
ment between the upper guide element 1 and the base
support is caused by the fitting of at least one of the at-
tachment elements 12, 12’, 12", 12"’ in a corresponding
groove 5, 5’, 5" preferably by sliding. Fitting based on
grooves represents a simple solution from the structural
and functional viewpoint.
[0022] In a preferred embodiment, the upper guide el-

5 6 



EP 2 762 411 B1

5

5

10

15

20

25

30

35

40

45

50

55

ement 1 comprises the attachment element 12, as shown
by way of example in Figures 5 and 6, and, as shown by
way of example in Figures 7A, 7B and 7C, the groove 5
is in the profile 4 of the base support. The groove 5 can
be arranged in the upper part of the profile 4, being open
and accessible from the upper part of said profile 4, and
the attachment element 12 of the upper guide element 1
cooperates with the groove 5 so that the upper guide
element 1 is attached to the base support. The attach-
ment element 12 corresponds in this case to a projection
of the upper guide element 1 prolonging in a substantially
horizontal manner, in the form of bolts for example, and
comprising a rod 12A traversing the groove 5. The at-
tachment element 12 can further comprise a head 12B
which is arranged in an outer side of the profile 4 when
the upper guide element 1 is attached to the base support
and is configured to not be able to traverse the groove
5. An attachment element 12 can be threaded for exam-
ple, as can be deduced from Figure 4 for example, where
it is shown how a plurality of upper guide elements 1 are
provided with attachment elements 12, which are
screwed into a corresponding bushing 12C located inside
the upper guide element 1, to then fit the attachment el-
ement 12 in the groove 5 located in the upper edge of
the profile 4. Furthermore, the upper guide element 1
preferably comprises a plurality of attachment elements
12, the profile 4 comprising at least one groove 5 for each
attachment element 12 of the upper guide element 1.
[0023] The upper guide element 1 can also comprise
a gripping element 12D, which preferably corresponds
to a projection in the form of a bolt or a grip projecting
from the attachment elements 12, being able to corre-
spond to an extension of the rod 12A behind the head
12B to provide a grip for the operator in the assembly
and disassembly process of the upper guide element 1.
[0024] In the preferred embodiment, the upper guide
element 1 further comprises a prolongation 19 extending
towards the lower guide element 2 when the upper guide
element 1 is attached to the base support, laterally de-
limiting the channel 3, such that the profile 4 does not
delimit the channel 3 and, since the upper guide element
1 is detachable, the prolongation 19 can be easily
cleaned (in a simpler manner than the profile 4 can be),
improving access for cleaning the walls delimiting the
channel 3. The upper guide element 1 additionally com-
prises an attachment element 12" arranged in the pro-
longation 19, cooperating with a groove 5’ arranged in
the base support, preferably in the lower guide element
2 or between the lower guide element 2 and the profile
4, the groove 5’ being suitable for clamping the attach-
ment element 12", the upper guide element 1 thus coun-
teracting transverse forces that the band exerts in the
direction perpendicular to the forward movement direc-
tion L, without being detached from the profile 4. The
attachment element 12" can correspond to a projection
or the like, or to the end of the prolongation 19. The upper
guide element 1 can comprise a prolongation 19 in any
of its embodiments and/or configurations, not only in the

preferred embodiment.
[0025] A first configuration of the groove 5 corresponds
to the configuration depicted by way of example in Fig-
ures 7A, 7B and 7C. The groove 5 comprises a specific
orientation allowing motion of the upper guide element 1
in the forward movement direction of the chain 10 in order
to be attached to the base support. The upper guide el-
ement 1 being able to become detached from the base
support during the packaging process due to vibrations
and/or forces it may withstand during said process, for
example, is thereby hindered. The orientation of the
groove 5 can be substantially oblique in the forward
movement direction of the chain 10 for the interlocking
of the attachment element 12. This can serve as a basis
for an easy and secure interlocking motion, for example,
by means of a first vertical motion of the upper guide
element 1 for receiving the attachment element 12 in the
groove 5, and a second motion that is substantially ob-
lique or inclined in the forward movement direction of the
chain 10 of the upper guide element 1 for the interlocking
of the attachment element 12 in the groove 5, thereby
reducing the risk of the chain 10 being able to accidentally
cause the upper guide element 1 to become disengaged
as said chain moves forward, because the chain 10 tends
to take the upper guide element 1 towards its interlocking
position.
[0026] In a second configuration of the groove 5 which
is not depicted in the figures, similar to the first configu-
ration, the groove 5 can be substantially L-shaped.
Therefore, to fit the upper guide element 1 in the profile
4 a first motion can be performed substantially in a first
direction, for example, in a vertical direction, and a sec-
ond motion can be performed in a second direction, for
example, in a horizontal direction in the forward move-
ment direction of the chain 10. Both configurations of the
groove 5 prevent the attachment element 12 from being
able to become decoupled from the groove 5 due to a
purely vertical motion.
[0027] The profile 4 can be metallic and can corre-
spond to a single longitudinal element, or it can be formed
by a plurality of longitudinal elements which are longitu-
dinally attached to one another. Each longitudinal ele-
ment can have a length of one or several meters, for
example, five meters or longer, depending on the needs
of the machine 100.
[0028] In the preferred embodiment, the upper guide
element 1 further comprises at least one flange 1A pro-
jecting at an upper end of the upper guide element 1 in
the direction opposite the chain 10 when the upper guide
element 1 is attached to the base support, the flange 1A
defining a preferably longitudinal groove 5" suitable for
clamping an attachment element 12"’ of the profile 4
when the upper guide element 1 is attached to the base
support. It is therefore assured to a greater extent that
the upper guide element 1 and the base support are at-
tached to one another. Logically, the groove
5" comprises a substantially identical or slightly greater
width than the width of the attachment element 12"’ of
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the profile 4, so that the profile 4 is clamped by the groove
5" of the flange 1A and so that the upper guide element
1 withstands transverse forces that the strip may exert
without becoming detached from the profile 4. The at-
tachment element 12"’ therefore corresponds to the up-
per end of the profile 4.
[0029] Figures 8 and 9 show a lower guide element 2
of the preferred embodiment of the invention by way of
example. The lower guide element 2 comprises a ma-
chined or extruded or molded profile 23 that is longer
than the profile 11 of the upper guide element 1, and
which establishes a lower guide track 24 on which the
chain 10 can slide. The channel 3 is formed between the
tracks 16 and 24 of the upper guide element 1 and lower
guide element 2, respectively. The lower guide element
2 can be provided with a series of lower flanges or ribs
21, which serve to laterally guide and retain the chain 10
in its return path, in correspondence with return guide
elements 7 which will be described in detail below, to
prevent the chain 10 from coming out of said return guide
elements 7. On the other hand, the lower guide element
2 comprises a plurality of notches 22 which serve to drain
cleaning liquids during the processes of cleaning the
chain 10 and the guide device 110. Therefore, when
cleaning is performed, the cleaning liquid can go down
through these openings or holes 22, which can be estab-
lished between the lower guide element 2 itself and the
profile 4 to which it is attached for example, or in an al-
ternative configuration, in the lower guide element 2 itself.
This allows easy draining of the cleaning liquids through
the lower part of the guide device 110. The lower guide
element 2 can have an inclined surface that makes the
cleaning liquids flow towards the openings or notches 22
in question. In the preferred embodiment, the upper guide
element 1 comprises a set of prolongations 19 with at-
tachment elements 12" configured to be fitted in the
openings or notches 22 of the lower guide element, as
shown by way of example in Figure 11C. The dimensions
of the attachment elements 12" are substantially identical
to or slightly smaller than the dimensions of the openings
or holes 22, such that when the upper guide element 1
is attached to the base support, the openings or holes
22 prevent access or the entrance of dirt in the chain 10
through the openings or holes 22. Additionally, the pro-
longations 19 or the attachment of the attachment ele-
ments 12" in the openings or holes 22 and/or in the
grooves 5’ can also counteract the forces or motions per-
pendicular to the forward movement direction L of the
chain 10, keeping the chain 10 in the established position.
This configuration of the lower guide element 2 can also
serve for any embodiment and/or configuration of the in-
vention, not only for the preferred embodiment.
[0030] In the preferred embodiment, the machine 100
can further comprise a fixing coupling 9 associated with
each upper guide element 1 and with the base support,
particularly with the profile 4 of the base support, to se-
cure the attachment between the corresponding upper
guide element 1 and the base support and to prevent

them from becoming detached during a packaging proc-
ess, such as the one shown by way of example in Figures
10, 11A, 11B and 11C. Additionally, the upper guide el-
ement 1 can also comprise at least one attachment ele-
ment 12’ in the form of bolts, similar to the attachment
elements 12, which in turn comprises a rod 12E and a
head 12F. The rod 12E is longer than the rods 12A of
the attachment elements 12 and configured to secure
the upper guide 1 by means of the fixing coupling 9. The
attachment element 12’ furthermore carries out the func-
tion of an attachment element 12.
[0031] In the embodiment of the fixing coupling 9
shown in the figures, the fixing coupling 9 cooperates
with the attachment element 12’ to prevent the accidental
detachment of the base support and the upper guide el-
ement 1. The fixing coupling 9 comprises a body 9C, an
articulation 9B and a grip 9A. The body 9C preferably
comprises a hole not shown in the figures (or groove),
which is traversed by the articulation 9B (which corre-
sponds to a rod, for example, and a head), the profile 4
in turn comprising a hole also for receiving the articulation
9B, the fixing coupling 9 thus being attached to the profile
4 by means of the articulation 9B. The body 9C has ro-
tational freedom with respect to the articulation 9B when
the fixing coupling 9 is attached to the profile 4, and a
user can cause this rotation by operating the grip 9A to
release the attachment element 12’ and to therefore be
able to detach the upper guide element 1 from the base
support. The grip 9A can additionally operate a latch 9A’
which is inserted in a hole 4’ of the profile 4 once the
fixing coupling 9 is in its lock position, thereby preventing
the accidental opening of the fixing coupling 9, and there-
fore, of the upper guide 1. One end of the fixing coupling
9 comprises a substantially U-shaped portion and serves
to clamp the attachment element 12’, the opening of the
U-shaped portion being in the lower part. Therefore,
when the base support and the upper guide element 1
are attached to one another that attachment can then be
secured, causing the substantially U-shaped end to
clamp the attachment element 12’, said end being ar-
ranged between the profile 4 and the head 12F of the
attachment element 12’. With the first configuration of
the groove 5, the central axis of the body 9C is substan-
tially perpendicular to the inclination of the groove 5,
thereby optimizing the function of the fixing coupling 9.
The length of the rod 12E is substantially identical to or
slightly greater than the sum of the width of the profile 4
and the width of the fixing coupling 9, such that the head
12F of the attachment element 12’ prevents the move-
ment of the upper guide element 1 in the direction per-
pendicular to the forward movement of the band or strip
of material, while at the same time the fixing coupling 9
assures the correct placement of the upper guide ele-
ment 1 inside the groove 5 and prevents accidental de-
tachment.
[0032] In a second embodiment of the invention, the
upper guide element 1 is attached to the base support
by means of at least one groove 5’, although it is prefer-
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ably attached by means of a plurality of grooves 5’. In
this case, the groove 5’ is between the lower guide ele-
ment 2 and the profile 4 of the base support and the upper
guide element 1 comprises an attachment element
12" for cooperating with the groove 5’. In an alternative
configuration, the groove 5’ could be directly in the lower
guide element 2. The upper guide element 1 comprises
a prolongation 19 such as the prolongation mentioned
for the preferred embodiment, and an end of said pro-
longation 19 corresponds to the attachment element 12",
the end of said prolongation 19 preferably comprising an
attachment element 12" longer than the one shown in
the figures and the groove 5’ therefore being deeper.
Preferably, the lower guide element 2 comprises a plu-
rality of grooves 5’ and the upper guide element 1 com-
prises a plurality of attachment elements 12". The cou-
pling between the upper guide element 1 and the base
support can therefore be established directly between
the upper guide element 1 and the lower guide element
2. The upper guide element 1 can comprise a hook or
equivalent element for securing the attachment with the
base support, cooperating with said base support. The
groove 5’ can be similar to the groove 5 of the preferred
embodiment, the attachment therefore being performed
by means of sliding, or a downward motion of the upper
guide element 1 can be sufficient. In the second embod-
iment of the invention, the upper guide element 1 further
comprises a flange similar to flange 1A of the preferred
embodiment, such that the upper guide element 1 stays
in its position on one hand as a result of the groove 5" of
the flange 1A and on the other hand as a result of the
attachment between the groove 5’ and the attachment
element 12". In the second embodiment of the invention,
it would not be necessary to use attachment elements
12 like those described for the first embodiment, or the
associated elements or features, but they could also be
included.
[0033] In the second embodiment, the machine 100
further comprises a fixing coupling for the same function
as that carried out by the fixing coupling 9 of the preferred
embodiment. For this case, the upper guide element 1
can comprise a projection projecting from its upper part
for example, and the fixing coupling cooperates with the
projection to perform its function, just as the fixing cou-
pling 9 cooperates with the attachment element 12’ of
the preferred embodiment of the invention. The features
of the projection can be similar to the attachment element
12’ of the preferred embodiment, with the difference that
its length does not have to take the width of the profile 4
into account.
[0034] In any other embodiment and/or configuration
of the invention, the guide device 110 can comprise a
flange similar to flange 1A of the preferred embodiment,
with its groove 5" for cooperating with the profile 4.
[0035] In any of the embodiments and/or configura-
tions of the invention, the guide device 110 can comprise
a plurality of upper guide elements 1 as shown by way
of example in Figure 12, located one after the other in

the forward movement direction L, instead of a single
upper guide element 1. Given that the course of the chain
10 while driving the band or strip can be considerable,
the guide device 110 can many times be very long, for
example ten meters or longer. Several sectors of guide
devices 110, which can each comprise a fairly long pro-
file, for example five meters or longer, can be used for
that purpose. To facilitate handling the upper guide ele-
ments 1, i.e., for example, when they are removed from
the base support and when they are again fitted in or
attached to the base support, it may be convenient for
the upper guide elements 1 to be relatively short (for ex-
ample, in the order of one meter). The lower guide ele-
ments 2 can be more or less fixed, for example, they can
be an integral part of a profile or be attached to a profile
by means of screws, nuts, bolts, or the like. They can be
long since they generally do not have to be handled,
which can facilitate continuity. In contrast, the upper
guide elements 1, intended for being disassembled for
cleaning operations, may frequently be handled so it may
be convenient for them to be shorter than the lower guide
elements 2.
[0036] The upper guide elements 1 can be separated
from one another by a specific gap 6, preferably a few
millimeters or centimeters in size, allowing the movement
of one of the upper guide elements 1 with respect to the
other to disengage or detach the upper guide element 1
from the base support, especially when there is an in-
clined groove 5 or 5’. The gap 6 between the different
upper guide elements 1 allows a fitting or interlocking
motion of each upper guide element 1 for becoming dis-
engaged or detached from the base support, i.e., the dif-
ferent upper guide elements 1 can be gradually inter-
locked and unlocked individually, without the motion of
an upper guide element 1 being prevented by an adjacent
upper guide element 1.
[0037] In any of the embodiments and/or configura-
tions of the invention, the guide device 110 can addition-
ally comprise at least one return guide element 7, pref-
erably a plurality of return guide elements 7, arranged
below the lower guide element 2 and configured to sup-
port the chain 10 by sectors during its return motion. Dur-
ing the return of the chain 10, the chain does not drive
the band or strip, so no guiding is required to counteract
transverse forces. Nevertheless, certain guiding or sup-
port of the chain 10 may be convenient, for example, to
prevent noises, but it may be sufficient for this support
to be by sectors. For example, in a typical machine 100,
the return guide elements 7 can be arranged in specific
positions corresponding to a welding station 103, a form-
ing station 102 and a transverse cutting station 106. In
these stations, it may be convenient for the chain 10 not
to be laterally deviated because it could contact elements
or mechanisms provided in these stations. This problem
does not exist in the rest of the length of the machine
100. Figure 13 shows a return guide element 7, which
can likewise comprise a machined, extruded or molded
profile 71 with a lip 72 for retaining the chain 10. As can
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be observed in Figures 2 and 3, the return guide elements
7 are shorter than the upper guide elements 1 and the
lower guide elements 2. Attachment means such as
screws 14, for example, are used to attach the return
guide elements 7 to the base support, particularly to the
profile 4 of the base support.
[0038] In any of the embodiments and/or configura-
tions of the invention, the lower guide element 2 com-
prises a machined, extruded or molded profile 23 that is
longer than the profile 11 of the upper guide element 1,
and which establishes a lower guide track 24 on which
the chain 10 can slide, as has been mentioned for the
preferred embodiment. As occurred in the preferred em-
bodiment, the lower guide element 2 can be provided
with a series of lower flanges or ribs 21 and openings or
holes 22.
[0039] Figure 11B, for example, which is another
cross-section of the guide device 110, shows the attach-
ment of the element lower guide 2 to the profile 4 by
attachment means, such as screws 13, for example, tra-
versing the lower guide 2 and the profile 4 and screwed
into a blind nut 13A with washers 13B. Evidently, if an-
other type of attachment means is used instead of screws
13, the blind nut 13A and washers 13B would be suitably
replaced. As mentioned above, both elements, the lower
guide 2 and profile 4, can be part of a single element.
[0040] The elements of the upper guide 1, lower guide
2 and return guide 7 can be made of a plastic and/or
polymer material and can be molded and then fixed to
the profile 4, for example.

Claims

1. A thermoforming machine comprising conveying
means (10) for conveying a band of material in a
forward movement direction (L) of the machine
(100), and at least one guide device (110) for guiding
the movement of the conveying means (10) in the
forward movement direction (L), the guide device
(110) comprising a base support including at least
one profile (4) and at least one lower guide element
(2) attached to the profile (4), at least one upper guide
element (1), and a channel (3) which is defined be-
tween both guide elements (1, 2), and which is con-
figured to allow the guided forward movement of the
conveying means (10) therethrough to drive said
band, characterized in that the upper guide ele-
ment (1) is detachably attached to the base support
to allow access to the conveying means (10) to per-
form cleaning operations, said upper guide element
(1) being disassembled from the base support to per-
form cleaning operations.

2. The machine according to claim 1, wherein the upper
guide element (1) is attached to the base support by
means of the fitting of at least one attachment ele-
ment (12, 12’, 12", 12"’) in a respective groove (5,

5’, 5").

3. The machine according to claim 2, wherein the upper
guide element (1) comprises at least one attachment
element (12, 12’, 12") and the base support compris-
es a groove (5, 5’) for each attachment element (12,
12’, 12").

4. The machine according to claim 3, wherein the base
support comprises at least one groove (5, 5’) that is
open and accessible from the upper part of said base
support.

5. The machine according to claim 4, wherein the pro-
file (4) comprises at least one groove (5) in the upper
part cooperating with an attachment element (12,
12’) of the upper guide element (1), the attachment
element (12, 12’) extending in a substantially hori-
zontal direction and the attachment element (12, 12’)
comprising a rod (12A) traversing the groove (5).

6. The machine according to any of claims 2 to 5,
wherein a groove (5’) cooperating with an attach-
ment element (12") of the upper guide element (1)
is defined between the profile (4) and the lower guide
element (2), the attachment element (12") extending
towards the lower guide element (2) when the upper
guide element (1) is attached to the base support.

7. The machine according to any of claims 2 to 5,
wherein the lower guide element (2) comprises a
groove cooperating with an attachment element
(12") of the upper guide element (1), the attachment
element (12") extending towards the lower guide el-
ement (2) when the upper guide element (1) is at-
tached to the base support.

8. The machine according to any of claims 2 to 7,
wherein the at least one groove (5, 5’) is inclined with
an orientation in the forward movement direction (L)
or is substantially L-shaped and oriented towards
said forward movement direction (L), such that at
least one sliding motion of the upper guide element
(1) in said forward movement direction (L) is per-
formed to attach the upper guide element (1) to the
base support.

9. The machine according to claim 8, wherein the guide
device (110) comprises a plurality of upper guide el-
ements (1) arranged one after the other in the for-
ward movement direction (L), there being a gap (6)
between at least one of said upper guide elements
(1) and another one of said upper guide elements
(1), which allows a movement of one of said upper
guide elements (1) with respect to the other to detach
the upper guide element (1) from the base support.

10. The machine according to any of claims 2 to 9,
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wherein the upper guide element (1) comprises at
least one groove (5") and the base support compris-
es an attachment element (12"’) cooperating with
said groove (5") so that the upper guide element (1)
is attached to the base support.

11. The machine according to claim 10, wherein the up-
per end of the profile (4) corresponds to the attach-
ment element (12"’) of the base support, the upper
guide element (1) comprising a flange (1A) defining
the groove (5") and clamping the attachment ele-
ment (12"’) of the base support.

12. The machine according to any of the preceding
claims, comprising at least one fixing coupling (9)
associated with the upper guide element (1) and the
base support, for securing the attachment between
the corresponding upper guide element (1) and the
base support and preventing them from accidentally
becoming detached.

13. The machine according to any of the preceding
claims, wherein the lower guide element (2) com-
prises a plurality of openings or notches (22) for
draining a cleaning liquid.

14. The machine according to claim 13, wherein the up-
per guide element (1) comprises a prolongation (19)
extending towards the lower guide element (2) when
the upper guide element (1) is attached to the base
support, which covers the openings or notches (22)
of the lower guide element (2).

15. The machine according to any of the preceding
claims, wherein the guide device (110) comprises a
plurality of return guide elements (7) located below
the lower guide element (2) and configured to pro-
vide support for the conveying means (10) by sectors
during its return motion.

Patentansprüche

1. Thermoformungsmaschine, umfassend Beförde-
rungsmittel (10) zum Befördern eines Bandes von
Material in einer Vorwärtsbewegungsrichtung (L) der
Maschine (100) und mindestens eine Führungsvor-
richtung (110) zum Führen der Bewegung der Be-
förderungsmittel (10) in der Vorwärtsbewegungs-
richtung (L), wobei die Führungsvorrichtung (110)
eine Sockelstütze, die mindestens ein Profil (4) und
mindestens ein am Profil (4) angebrachtes unteres
Führungselement (2) enthält, mindestens ein oberes
Führungselement (1) und einen Kanal (3) umfasst,
der zwischen den beiden Führungselementen (1, 2)
definiert und dafür gestaltet ist, die geführte Vor-
wärtsbewegung der Beförderungsmittel (10) durch
ihn hindurch zu ermöglichen, um das Band anzutrei-

ben, dadurch gekennzeichnet, dass das obere
Führungselement (1) abnehmbar an der Sockelstüt-
ze angebracht ist, um Zugang zu den Beförderungs-
mitteln (10) zur Ausführung von Reinigungsvorgän-
gen zu ermöglichen, wobei das obere Führungsele-
ment (1) zur Ausführung von Reinigungsvorgängen
von der Sockelstütze demontiert wird.

2. Maschine nach Anspruch 1, wobei das obere Füh-
rungselement (1) mittels des Einpassens mindes-
tens eines Anbringungselements (12, 12’, 12", 12"’)
in eine entsprechende Nut (5, 5’, 5") an der Sockel-
stütze angebracht wird.

3. Maschine nach Anspruch 2, wobei das obere Füh-
rungselement (1) mindestens ein Anbringungsele-
ment (12, 12’, 12") umfasst und die Sockelstütze eine
Nut (5, 5’) für jedes Anbringungselement (12, 12’,
12") umfasst.

4. Maschine nach Anspruch 3, wobei die Sockelstütze
mindestens eine Nut (5, 5’) umfasst, die offen und
vom oberen Teil der Sockelstütze aus zugänglich ist.

5. Maschine nach Anspruch 4, wobei das Profil (4) min-
destens eine Nut (5) im oberen Teil umfasst, die mit
einem Anbringungselement (12, 12’) des oberen
Führungselements (1) zusammenwirkt, wobei sich
das Anbringungselement (12, 12’) in eine im We-
sentlichen horizontale Richtung erstreckt und das
Anbringungselement (12, 12’) eine quer zur Nut (5)
verlaufende Stange (12A) umfasst.

6. Maschine nach einem der Ansprüche 2 bis 5, wobei
eine mit einem Anbringungselement (12") des obe-
ren Führungselements (1) zusammenwirkende Nut
(5’) zwischen dem Profil (4) und dem unteren Füh-
rungselement (2) definiert ist, wobei sich das Anbrin-
gungselements (12") zum unteren Führungselement
(2) hin erstreckt, wenn das obere Führungselement
(1) an der Sockelstütze angebracht ist.

7. Maschine nach einem der Ansprüche 2 bis 5, wobei
das untere Führungselement (2) eine mit einem An-
bringungselement (12") des oberen Führungsele-
ments (1) zusammenwirkende Nut umfasst, wobei
sich das Anbringungselement (12") zum unteren
Führungselement (2) hin erstreckt, wenn das obere
Führungselement (1) an der Sockelstütze ange-
bracht ist.

8. Maschine nach einem der Ansprüche 2 bis 7, wobei
die mindestens eine Nut (5, 5’) mit einer Ausrichtung
in die Vorwärtsbewegungsrichtung (L) geneigt ist
oder im Wesentlichen L-förmig und zur Vorwärtsbe-
wegungsrichtung (L) hin ausgerichtet ist, so dass
mindestens eine Gleitbewegung des oberen Füh-
rungselements (1) in der Vorwärtsbewegungsrich-
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tung (L) ausgeführt wird, um das obere Führungse-
lement (1) an der Sockelstütze anzubringen.

9. Maschine nach Anspruch 8, wobei die Führungsvor-
richtung (110) mehrere obere Führungselemente (1)
umfasst, die nacheinander in der Vorwärtsbewe-
gungsrichtung (L) angeordnet sind, wobei ein Zwi-
schenraum (6) zwischen mindestens einem der obe-
ren Führungselemente (1) und einem anderen der
oberen Führungselemente (1) vorhanden ist, was ei-
ne Bewegung eines der oberen Führungselemente
(1) im Verhältnis zu dem anderen ermöglicht, um
das obere Führungselement (1) von der Sockelstüt-
ze abzunehmen.

10. Maschine nach einem der Ansprüche 2 bis 9, wobei
das obere Führungselement (1) mindestens eine
Nut (5") umfasst und die Sockelstütze ein mit der
Nut (5") zusammenwirkendes Anbringungselement
(12"’) umfasst, so dass das obere Führungselement
(1) an der Sockelstütze angebracht wird.

11. Maschine nach Anspruch 10, wobei das obere Ende
des Profils (4) dem Anbringungselement (12"’) der
Sockelstütze entspricht, wobei das obere Führungs-
element (1) einen Flansch (1A) umfasst, der die Nut
(5") definiert und das Anbringungselement (12"") der
Sockelstütze festspannt.

12. Maschine nach einem der vorhergehenden Ansprü-
che, mindestens eine mit dem oberen Führungsele-
ment (1) und der Sockelstütze verbundene Fixier-
kopplung (9) zum Sichern der Anbringung zwischen
dem entsprechenden oberen Führungselement (1)
und der Sockelstütze und zum Verhindern von deren
unbeabsichtigter Loslösung voneinander umfas-
send.

13. Maschine nach einem der vorhergehenden Ansprü-
che, wobei das untere Führungselement (2) mehrere
Öffnungen oder Kerben (22) zum Ablaufenlassen ei-
ner Reinigungsflüssigkeit umfasst.

14. Maschine nach Anspruch 13, wobei das obere Füh-
rungselement (1) eine Verlängerung (19) umfasst,
die sich zum unteren Führungselement (2) hin er-
streckt, wenn das obere Führungselement (1) an der
Sockelstütze angebracht ist, und die die Öffnungen
oder Kerben (22) des unteren Führungselements (2)
abdeckt.

15. Maschine nach einem der vorhergehenden Ansprü-
che, wobei die Führungsvorrichtung (110) mehrere
Rückführungselemente (7) umfasst, die unterhalb
des unteren Führungselements (2) angeordnet und
dafür gestaltet sind, während ihrer Rückbewegung
durch Sektoren Abstützung für die Beförderungsmit-
tel (10) bereitzustellen.

Revendications

1. Machine de thermoformage comprenant des
moyens de transport (10) pour transporter une ban-
de de matériau dans une direction de déplacement
vers l’avant (L) de la machine (100), et au moins un
dispositif de guidage (110) pour guider le déplace-
ment des moyens de transport (10) dans la direction
de déplacement vers l’avant (L), le dispositif de gui-
dage (110) comprenant un support de base compre-
nant au moins un profilé (4) et au moins un élément
de guidage inférieur (2) fixé sur le profilé (4), au
moins un élément de guidage supérieur (1) et un
canal (3) qui est défini entre les deux éléments de
guidage (1, 2) et qui est configuré pour permettre le
déplacement vers l’avant guidé des moyens de
transport (10) à travers ce dernier, afin d’entraîner
ladite bande, caractérisée en ce que l’élément de
guidage supérieur (1) est fixé de manière détachable
au support de base pour permettre l’accès aux
moyens de transport (10) afin de réaliser des opé-
rations de nettoyage, ledit élément de guidage su-
périeur (1) étant démonté du support de base pour
réaliser des opérations de nettoyage.

2. Machine selon la revendication 1, dans laquelle l’élé-
ment de guidage supérieur (1) est fixé au support de
base au moyen du montage d’au moins un élément
de fixation (12, 12’, 12", 12"’) dans une rainure (5,
5’, 5") respective.

3. Machine selon la revendication 2, dans laquelle l’élé-
ment de guidage supérieur (1) comprend au moins
un élément de fixation (12, 12’, 12") et le support de
base comprend une rainure (5, 5’) pour chaque élé-
ment de fixation (12, 12’, 12").

4. Machine selon la revendication 3, dans laquelle le
support de base comprend au moins une rainure (5,
5’) qui est ouverte et accessible à partir de la partie
supérieure dudit support de base.

5. Machine selon la revendication 4, dans laquelle le
profilé (4) comprend au moins une rainure (5) dans
la partie supérieure coopérant avec un élément de
fixation (12, 12’) de l’élément de guidage supérieur
(1), l’élément de fixation (12, 12’) s’étendant dans
une direction sensiblement horizontale et l’élément
de fixation (12, 12’) comprenant une tige (12A) tra-
versant la rainure (5).

6. Machine selon l’une quelconque des revendications
2 à 5, dans laquelle une rainure (5’) coopérant avec
un élément de fixation (12") de l’élément de guidage
supérieur (1) est définie entre le profilé (4) et l’élé-
ment de guidage inférieur (2), l’élément de fixation
(12") s’étendant vers l’élément de guidage inférieur
(2) lorsque l’élément de guidage supérieur (1) est
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fixé au support de base.

7. Machine selon l’une quelconque des revendications
2 à 5, dans laquelle l’élément de guidage inférieur
(2) comprend une rainure coopérant avec un élé-
ment de fixation (12") de l’élément de guidage su-
périeur (1), l’élément de fixation (12") s’étendant vers
l’élément de guidage inférieur (2) lorsque l’élément
de guidage supérieur (1) est fixé sur le support de
base.

8. Machine selon l’une quelconque des revendications
2 à 7, dans laquelle la au moins une rainure (5, 5’)
est inclinée avec une orientation dans la direction de
déplacement vers l’avant (L) ou est sensiblement en
forme de L et orientée vers ladite direction de dépla-
cement vers l’avant (L), de sorte qu’au moins un
mouvement de coulissement de l’élément de guida-
ge supérieur (1) dans ladite direction de déplace-
ment vers l’avant (L) est réalisé pour fixer l’élément
de guidage supérieur (1) au support de base.

9. Machine selon la revendication 8, dans laquelle le
dispositif de guidage (110) comprend une pluralité
d’éléments de guidage supérieurs (1) agencés les
uns après les autres dans la direction de déplace-
ment vers l’avant (L), un espace (6) étant situé entre
au moins l’un desdits éléments de guidage supé-
rieurs (1) et l’autre desdits éléments de guidage su-
périeurs (1), permet un déplacement de l’un desdits
éléments de guidage supérieurs (1) par rapport à
l’autre afin de détacher l’élément de guidage supé-
rieur (1) du support de base.

10. Machine selon l’une quelconque des revendications
2 à 9, dans laquelle l’élément de guidage supérieur
(1) comprend au moins une rainure (5") et le support
de base comprend un élément de fixation (12"’) coo-
pérant avec ladite rainure (5") de sorte que l’élément
de guidage supérieur (1) est fixé au support de base.

11. Machine selon la revendication 10, dans laquelle
l’extrémité supérieure du profilé (4) correspond à
l’élément de fixation (12"’) du support de base, l’élé-
ment de guidage supérieur (1) comprenant une bride
(1A) définissant la rainure (5") et serrant l’élément
de fixation (12"’) du support de base.

12. Machine selon l’une quelconque des revendications
précédentes, comprenant au moins un couplage de
fixation (9) associé avec l’élément de guidage supé-
rieur (1) et le support de base, pour fixer la fixation
entre l’élément de guidage supérieur (1) correspon-
dant et le support de base et les empêcher de se
détacher accidentellement.

13. Machine selon l’une quelconque des revendications
précédentes, dans laquelle l’élément de guidage in-

férieur (2) comprend une pluralité d’ouvertures ou
d’encoches (22) pour drainer un liquide de nettoya-
ge.

14. Machine selon la revendication 13, dans laquelle
l’élément de guidage supérieur (1) comprend une
prolongation (19) s’étendant vers l’élément de gui-
dage inférieur (2) lorsque l’élément de guidage su-
périeur (1) est fixé au support de base, qui recouvre
les ouvertures ou les encoches (22) de l’élément de
guidage inférieur (2).

15. Machine selon l’une quelconque des revendications
précédentes, dans laquelle le dispositif de guidage
(110) comprend une pluralité d’éléments de guidage
de retour (7) positionnés au-dessous de l’élément
de guidage inférieur (2) et configurés pour fournir le
support pour les moyens de transport (10) grâce à
des secteurs pendant leur déplacement de retour.
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