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(57) - A multiple-function packaging line comprises
four machine sections (100, 200, 300, 400) in which the
first machine section (100) is a machine section for feed-
ing products (P), in which the second machine section
(200) is a dual-function machine section which can be
converted into a first configuration for forming boxes

from cardboard blanks (F) or into a second configuration
for conveying products (P), in which the third machine
section (300) is a dual-function machine section which
can be converted into a first configuration for wrapping
strips (S) or into a second configuration for conveying,
and in which the fourth machine section (400) is a re-
ceiving machine section.

Fig. 1
1A F 1c
@ ———
. /P L]
i T\ DB s
100 200

Printed by Jouve, 75001 PARIS (FR)



1 EP 1223 105 A1 2

Description

[0001] - The present invention relates to a multiple-
function packaging line.

[0002] - More particularly, the present invention re-
lates to a multiple-function packaging line with which it
is possible to package, individually in succession, prod-
ucts such as batches of bottles, cans, jars and the like,
in various manners such as, for example, in closed, so-
called "wrap-around", cardboard boxes, in high-sided
cardboard trays or in low-sided cardboard trays, or in
the form of packages consisting solely of a film of pack-
aging material, or in boxes overwrapped with film, or in
trays overwrapped with film, or in the form of packages
consisting solely of film where the products are arranged
on a sheet of cardboard, or also in other similar types of
packages.

[0003] - At present, see for example, the patents US-
5.148.654 and GB-2.233.954, are known machines for
boxing products using blanks or, see for example the
patent EP-0,949,145, are known machines for wrapping
products using a film of packaging material and, conse-
quently, users, in order to obtain boxing with blanks or
to obtain wrapping with film, must purchase two sepa-
rate packaging machines.

Object of the Invention

[0004] - The object of the present invention is to over-
come the abovementioned drawbacks.

[0005] - The invention, which is characterized by the
claims, solves the problem of creating a multiple-func-
tion packaging line, which is characterised in that it com-
prises four machine sections arranged consecutively; in
that the first machine section is a feeding machine sec-
tion, comprising product feeding means and intended to
feed, individually in succession, the products to be pack-
aged, displacing them longitudinally along a first con-
veying plane, towards and into a loading station of the
second machine; in that the second machine section is
a dual-function machine section which can be converted
into two configurations, wherein the first configuration
envisages a condition as a boxing machine section,
comprising feeding means for feeding blanks into said
loading station, pushing means for moving the blanks
from said station downstream, folding/pushing means
for folding the blanks onto the products, and intended to
carton, individually in succession, the products by
means of the blanks, displacing the product/blank as-
semblies along a second conveying plane, and for feed-
ing the cartoned products into the third machine section,
and wherein the second configuration envisages a con-
dition as a conveying machine section, comprising con-
veying means and intended to convey, individually in
succession, without cartoning them, the products sup-
plied by said first machine section, displacing them lon-
gitudinally along a different second conveying plane, to-
wards and into the third machine section; in that the third
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machine section is a wrapping machine section com-
prising conveying means and wrapping means and in-
tended to wrap, individually in succession, using strips
of packaging film, the cartoned products or the uncar-
toned products supplied by said second machine sec-
tion, displacing them along a third conveying plane to-
wards and into the fourth machine section, and in that
said fourth machine section is a receiving machine sec-
tion comprising conveying means and intended to re-
ceive, individually in succession, the cartoned and
wrapped products or the wrapped products supplied by
said third machine section, and for conveying them
downstream, displacing them along a fourth conveying
plane.

[0006] - A further object of the present invention is al-
so that of creating a convertible dual-function machine
section intended to operate, for example, as an interme-
diate machine section, in a multiple-function packaging
line of the abovementioned type, wherein the said con-
vertible dual-function machine section is characterized
in that it has two different operating configurations,
wherein the first configuration envisages a condition as
a cartoning machine section, comprising feeding means
for feeding blanks into a station arranged upstream,
pushing means for moving the blanks from said station
downstream, folding/pushing means for folding the
blanks onto the products and intended to carton, indi-
vidually in succession, with the blanks, the products
which arrive at said station supplied by a machine sec-
tion arranged upstream, displacing the product/blank
assemblies along a conveying plane, and for feeding the
cartoned products into a machine section arranged
downstream, and wherein the second configuration en-
visages a condition as a conveying machine section,
comprising conveying means and intended to convey,
individually in succession, without cartoning them, the
products supplied by said machine section arranged up-
stream, displacing them longitudinally along a different
conveying plane towards and into the machine section
arranged downstream.

[0007] - The results which are obtained by means of
the use of a multiple-function packaging line of this type
consist mainly in the fact that, with a single machine, it
is possible to package batches of products in so-called
"wrap-around" closed boxes, or in high-sided cardboard
trays, or in low-sided cardboard trays, or in the form of
packages consisting solely of a film of packaging mate-
rial, or in boxes overwrapped with film, or in trays over-
wrapped with film, or in the form of packages consisting
solely of film where the products are arranged on a sheet
of cardboard, or also in other similar types of cartoning
and/or wrapping systems and associated packages.
-The results which are obtained using the particular con-
vertible dual-function machine section consist mainly in
the fact that it is possible to obtain two different function-
al configurations rapidly.

[0008] - The advantages obtained by using a multiple-
function packaging machine of this type consist mainly
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in the fact that the production costs are reduced com-
pared to the manufacture of two separate packaging
machines, and in that the dimensions are always small-
er compared to two separate packaging machines. -The
advantages obtained using the particular convertible
dual-function machine section consist mainly in the fact
that the production downtimes, due to the conversion
from one configuration to another, are reduced and in
that the operations for said conversion are simplified.

Practical Example of Embodiment

[0009] - Further characteristic features and advantag-
es of the present invention will emerge more clearly from
the following description of a preferred practical exam-
ple of embodiment provided here purely by way of a non-
limiting example, with reference to the figures of the ac-
companying drawings, in which:

- Figure 1 shows a schematic side view of the multi-
ple-function packaging line according to the present
invention, in afirst operational configuration, for car-
toning products inside closed boxes using blanks
and, optionally, wrapping the boxes obtained with a
film of packaging material, in which three consecu-
tive portions, indicated as 1A, 1B and 1C, are de-
fined;

- Figures 1A, 1B and 1C show, on an enlarged scale,
the three portions indicated by 1A, 1B and 1C in Fig.
1 and therefore it is recommended that they should
be arranged alongside each other, joining them
along the separation lines;

- Figure 2 shows a schematic top plan view of the
conveying plane of the packaging line according to
Fig. 1, in which the products and the boxes have
been removed, so that the its technical and func-
tional features may be more clearly understood,
and in which three consecutive portions, indicated
as 2A, 2B and 2C, are defined;

- Figures 2A, 2B and 2C show, on an enlarged scale,
the three portions indicated by 2A, 2B and 2C in Fig.
2 and, therefore, itis recommended that they should
be arranged alongside each other, as described
above;

- Figure 3 shows a schematic side view of the multi-
ple-function packaging line, according to the
present invention, in a second operational configu-
ration, for wrapping the products only with a film of
packaging material, in which three consecutive por-
tions, indicated as 3A, 3B and 3C, are defined;

- Figures 3A, 3B and 3C show, on an enlarged scale,
the portions indicated by 3A, 3B and 3C in Fig. 3
and therefore it is recommended that they should
be arranged alongside each other, as mentioned
above;

- Figure 4 shows a schematic plan view of the con-
veying plane of the packaging line according to Fig.
3, in which three consecutive portions, indicated as
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4A, 4B and 4C, are defined;

- Figures 4A, 4B and 4C show, on an enlarged scale,
the portions indicated by 4A, 4B and 4C in Fig. 4
and therefore it is recommended that they should
be arranged alongside each other, as mentioned
above;

- Figure 5 shows a flat blank used for cartoning and
intended to form a closed box;

- Figure 5A shows a flat blank used for cartoning and
intended to form a high-sided tray;

- Figure 5B shows a blank used for cartoning and in-
tended to form a flat support surface for a product
packaged with film;

- Figures 6 and 6A show an insertable transporting
conveyor device;

- Figures 7, 7A and 7B show a first particular embod-
iment of a convertible dual-function machine sec-
tion, applicable as a second machine section in a
multiple-function packaging line of the abovemen-
tioned type;

- Figures 8 and 8A show a second particular embod-
iment of a convertible dual-function machine sec-
tion, applicable as a second machine section in a
multiple-function packaging line of the abovemen-
tioned type.

[0010] -In the description which follows some parts
are indicated by an Arabic numeral followed by the letter
"a" or "b", the latter indicating the position of said part
on the left-hand side or right-hand side, respectively, of
the central longitudinal axis of machine flow, as viewed
by a person standing on said axis with their shoulders
directed upstream. -Moreover, other parts arranged in
succession are indicated by a capital letter which is in
turn followed by an Arabic numeral, the latter being in-
tended to indicate the position of said part with respect
to the machine flow.

[0011] -With reference to Figures 1A, 1B, 1C; 2A, 2B,
2C; 3A, 3B, 3C and 4A, 4B, 4C, the multiple-function
packaging line has four machine sections 100, 200, 300
and 400 which are schematically shown here and which
are arranged in succession so as to define a horizontal
transfer plane extending longitudinally and consisting of
four respective segments Y100, Y200-Y600, Y300 and
Y400 which are arranged consecutively so as to be
aligned and coplanar with each other, as can be better
understood below.

The blanks for obtaining boxes, trays and support sheets

[0012] -In the accompanying drawings and in the de-
scriptions below, relating to some preferred practical
embodiments, known blanks are used, being indicated
by the letter F, in certain cases followed by an Arabic
numeral which indicates their position with respect to the
packaging flow, each blank F (see Fig. 5) comprising
with respect to its axis of planar extension YF a rear pan-
el PP having flaps PPa and PPb, a bottom panel Pl hav-
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ing flaps Pla and Plb, a front panel PF having flaps PFa
and PFb, and a top panel PS having flaps PSa and PSb
and a closing flap LC, said panels and said flaps being
defined by means of creasing lines.

[0013] -n this context, the present invention may also
use other types of blanks, such as blanks intended to
form high-sided trays or low-sided trays, each blank, in-
dicated by the letter V in Fig. 5A, comprising substan-
tially with respect to its axis of planar extension YV, a
rear panel PP having flaps PPa and PPb, a bottom panel
Pl having flaps Pla and Plb, and a front panel PF having
flaps PFa and PFb, said panels and said flaps being de-
fined by means of creasing lines, as well as similar
blanks.

[0014] -Moreover, the present invention may also use
blanks intended to form support sheets for the objects
which constitute the product, such as, for example, the
blank T shown in Fig. 5B.

First machine section 100

[0015] -With reference to Figures 1A, 1B, 1C and 2A,
2B, 2C, the first machine section 100 is a feeding ma-
chine section, for feeding, individually in succession,
products P, see the products P1 P2 P3, to be packaged
downstream and inside the second machine section
200, displacing them longitudinally along a first transfer
plane Y100.

[0016] -Said first machine section 100, in an upstream
to downstream direction, essentially comprises a con-
veyor 110 with a conveyor belt 111 and a dead travel
plate 103, the latter extending into the second machine
section 200. -Moreover, above said first transfer plane
Y100, there is arranged a conveyor 120 which compris-
es suspended pushing bars B1, B2, etc., intended to
move along a closed travel path, and the downstream
portion of which extends into the second machine sec-
tion 200, and said conveyor 120 comprising two chains
121aand 121b which are wound, in a closed path, along
respective vertical/longitudinal planes, around respec-
tive toothed wheels 122a-123a-124a-125a and 122b-
123b-124b-125b, of which at least one pair 125a, 125b
of said wheels are keyed onto a common motor-driven
shaft 126.

Second machine section 200

[0017] -The second machine section 200 is a dual-
function machine section which can be converted into
two configurations, the first configuration envisaging a
condition as a cartoning machine intended, for example,
to carton the products P supplied by said first machine
section 100, using the blanks F, so as to obtain boxes
P6-F6, as illustrated in Figs. 1A, 1B, 1C and 2A, 2B, 2C,
or using the blanks V (Fig. 5A) so as to obtain trays (as
described below), or arrange the products P on blanks
T (Fig. 5B), i.e. on sheets (as described below), displac-
ing the product/box assemblies P4-F4 or the product/

10

15

20

25

30

35

40

45

50

55

tray assemblies P4-V, or the product/sheet assemblies
P-T, along a second conveying plane Y200, and feed
the various cartoned products, P4-F4, P4-V, P-T, inside
the third machine section (300), as will be understood
more clearly below, and the second configuration envis-
aging a condition as a conveying machine intended to
convey, individually in succession, without cartoning
them, the products P supplied by said first machine sec-
tion 100 (see Figs. 3A, 3B, 3C and 4A, 4B, 4C), displac-
ing them longitudinally along a different second convey-
ing plane, Y600, towards and into the third machine sec-
tion 300, as will be understood more clearly below.
[0018] -Withreferenceto Figs. 1A, 1B, 1C and 2A, 2B,
2C, said second machine section 200 essentially com-
prises: -a transverse feeding conveyor 210; -a longitu-
dinal pushing conveyor 220; -two longitudinal bottom
folding conveyors 230a and 230b; -a transverse folding
bar 201; -a longitudinal upper folding conveyor 260; -two
lateral rotating folding devices 202a and 202b in a mirror
arrangement; -two first, central, lateral, longitudinal,
fixed folding devices 203a and 203b in a mirror arrange-
ment (only one of which is visible); -two bottom fixed glu-
ing devices 204a and 204b in a mirror arrangement (only
one of which is visible); -two upper fixed gluing devices
205a and 205b in a mirror arrangement (only one of
which is visible); -two second bottom fixed folding de-
vices 206a and 206a in a mirror arrangement (only one
of which is visible); and -two upper fixed folding devices
207a and 207b in a mirror arrangement (only one of
which is visible).

[0019] -Thetransverse feeding conveyor210is acon-
veyor with a suction conveyor belt 211, the downstream
portion of which is arranged underneath the dead plate
103 and has a conveying plane comprising two surfaces
211a and 211b between which a longitudinal opening
212 is located.

[0020] -The pushing conveyor 220 comprises a chain
221, which has pushing lugs 222 and which is wound in
a closed path around an upstream wheel 223, around
an intermediate wheel 224 arranged underneath the
dead plate 103 and around a downstream wheel 225
arranged between the upstream portion of the two fold-
ing conveyors 230a and 230b, said intermediate wheel
224 and downstream wheel 225 being rotatably sup-
ported by means of a frame 226a-226b, the upstream
end of the latter being hinged in the vicinity of the up-
stream wheel 223 and its downstream portion having
two eyelets 227a and 227b which slidably engage with
two respective vertical guide rods 228a and 228b, so as
to be able to pivot said frame 226a-226b inside said lon-
gitudinal opening 212 in a longitudinal/vertical plane by
means of raising means such as, for example, a fluid-
dynamic jack 229, in order to be able to arrange said
pushing conveyor 220 in a first raised position, or oper-
ating position, so as to push in succession the blanks F
from the loading station ST1 in a downstream direction,
or in a second lowered position, or inoperative position,
so as to realise the second configuration of said second
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machine section 200, as will be understood more clearly
below.

[0021] -The two bottom folding conveyors, 230a and
230b, intended to fold the blanks F in the bottom zone,
displacing them downstream, each comprise, respec-
tively, one or more chains 231a and 231b which are pro-
vided with respective hinged folding/pushing lugs, 232a
and 232b, and are wound in a closed path around re-
spective one or more upstream wheels, 233a and 233b,
and around one or more respective downstream
wheels, 234a and 234b, the said upstream wheels, 233a
and 233b, being rotatably supported by means of re-
spective forks with prongs, 235a-236a and 235b-236b,
of a respective frame, 237a and 237b, and the down-
stream wheels, 234a and 234b, being the motor-driven
wheels and being supported by means of respective
forks, 238a-239a and 238b-239b, of the respective
frames, 237a and 237b, said latter downstream wheels,
234a and 234b, being slidably engaged on a motor-driv-
en shaft 240 of the splined-profile type, which is sup-
ported at its ends by two longitudinal members of the
machine frame Ta and Tb.

[0022] -The upstream portions of the frames 237a and
237b of the respective folding conveyors 230a and 230b
are engaged with a threaded bar 241 extending trans-
versely and rotationally supported by the machine frame
Ta and Tb, said bar 241 having two threaded portions,
241a and 241b, with oppositely directed threading, the
thread 241a engaging with a female thread provided in
the upstream portion of the frame 237a and the thread
241b engaging with a female thread provided in the up-
stream portion of the frame 237b. -Moreover, said bar
241, on the right-hand side, has, keyed onto it, a toothed
wheel 242 around which a chain 243 is wound for the
reasons which will become clear below.

[0023] -The downstream portions of the frames 237a
and 237b of the respective folding conveyors 230a and
230b are engaged with a further threaded bar 251 ex-
tending transversely and rotationally supported by the
machine frame Ta and Tb, said bar 251 having two
threaded portions, 251a and 251b, with oppositely di-
rected threading, the thread 251a engaging with a fe-
male thread provided in the downstream portion of the
frame 237a and the thread 251b engaging with a female
thread provided in the downstream portion of the frame
237b. -Said bar, moreover, on the right-hand side, has
keyed onto it a toothed wheel 252, around which the
chain 243 is wound, and a crank 253.

[0024] -With this system, by rotating the crank 253,
the threaded bars 241 and 251 are rotated in the same
direction and concurrently, resulting in a movement
away or towards each other, in the transverse direction,
of the two bottom folding conveyors 230a and 230b,
while maintaining the parallel alignment between them,
the driving wheels, 234a and 234b, sliding with respect
to the shaft 240 so as to be able position said two folding
conveyors, 230a and 230b, in a first position arranged
transversely close to each other, operating position, so
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as to fold the bottom part of the blanks F onto the prod-
ucts P, or in a second position arranged fully spaced
from each other in the transverse direction, inoperative
position, so as to realise the second configuration of said
second machine section 200, as will be more clearly un-
derstood below.

[0025] -The upper folding conveyor 260, intended to
fold the blanks in the upper zone, displacing them down-
stream, comprises one or more chains 261 which are
equipped with respective hinged pushing/folding lugs
262 and are wound in a closed path around one or more
upstream wheels 263 and around one or more down-
stream wheels 264 which are supported by means of a
frame 265, the upstream portion of which has an exten-
sion 266 intended to support a gluing device 267.
[0026] -Said frame 265 is supported in a hanging
manner by means of a first element 268, which is fixed
upstream, and by means of a second element 269,
which is fixed downstream, said elements having re-
spective threaded shanks, 270 and 271, which are en-
gaged with respective female-thread ring nuts, 272 and
273, which in turn are arranged and supported axially
and rotationally by the upper machine frame Ts, each
female-thread ring nut, 272 and 273, having respective
fixed toothed wheels, 274 and 275, around which a
chain 276 is wound, said chain engaging also with a
wheel 277, the latter being rotationally driven, upon ac-
tuation, by means of a motor 278 also supported by the
upper frame Ts.

[0027] -With this system, when the motor 278 is actu-
ated, the female-thread ring nuts 272 and 273 rotate to-
gether, resulting in axial displacement of the two ele-
ments 268 and 269 with consequent raising or lowering
of the upper folding conveyor 260.

Third machine section 300

[0028] -The third machine section 300 may be a mo-
no-functional machine section, of the wrapping type, for
wrapping, individually in succession, with strips S of
packaging film, the products cartoned in the boxes
P6-F6, as illustrated in Figs. 1A, 1B, 1C and 2A, 2B, 2C,
or the products cartoned in trays P-V (as described be-
low), or the products arranged on sheets P-T (as de-
scribed below), as well as the products P without blanks,
as illustrated in Figs. 3A, 3B, 3C and 4A, 4B, 4C, sup-
plied by said second machine section 200, and for trans-
porting the products cartoned in boxes and wrapped
P8-F8-S (see Fig. 1C), or the products cartoned in trays
and wrapped P-V-S, or the products arranged on a
sheet and wrapped P-T-S, onto the fourth machine sec-
tion 400, displacing them along a third conveying plane
Y300.

[0029] -Alternatively, said third machine section 300
may also be a third dual-function machine section which
can be converted into two configurations, the first con-
figuration envisaging a condition as a wrapping machine
section of the aforementioned type and the second con-
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figuration envisaging a condition as a conveying ma-
chine, for conveying the said products cartoned in boxes
P6-F6 (Fig. 1C), or the products cartoned in trays P-V,
supplied by said second machine section 200, onto the
fourth machine section 400, without performing wrap-
ping, displacing them along a third conveying plane
Y300.

[0030] -Said third machine section 300 essentially
comprises: a transporting conveyor 310, wrapping
means 320, strip feeding means 330, film cutting means
340 and film feeding means 350.

[0031] -The displacement conveyor 310 comprises a
conveying belt 311, which is wound around an upstream
roller 312 and a downstream roller 313, said transport-
ing conveyor 310 being slightly spaced longitudinally
with respect to the second machine section 200, so as
to define a first upstream opening 305, as well as slightly
spaced longitudinally with respect to the fourth machine
section 400, so as to define a second downstream open-
ing 306.

[0032] -Said transporting conveyor 310 interacts with
wrapping means, denoted in their entirety by 320, com-
prising, substantially, at least one transverse wrapping
bar 321, which moves around said transporting convey-
or 310, passing through said first opening 305 and said
second opening 306, the opposite ends of said bar 321
being supported by two respective chains, 322a and
322b, which are wound in a closed path around respec-
tive wheels, 323a, 324a, 325a, 326a and 323b, 324b,
325b, 326b, which are arranged on the respective sides
of the said transporting conveyor 310, at least one pair
of said wheels, for example the pair 323a-323b, being
keyed onto the same shaft 327.

[0033] -The means 320 for feeding the strips S of
packaging film are arranged in the zone underneath the
transporting conveyor 310, in the vicinity of its upstream
end, and the strip cutting means 340 and driving means
350 are arranged upstream thereof. -Said means 320,
340, 350 for handling the strip of film may also be of a
type other than that illustrated schematically in the dia-
grams and may be chosen depending on the nature of
the strip of packaging film and/or the format of the prod-
uct to be packaged.

Fourth machine section 400

[0034] -The fourth machine section 400 is a receiving
machine section for receiving, individually in succes-
sion, the products cartoned inside boxes and wrapped
P4-F4-S, (Figs. 1A, 1B, 1C and 2A, 2B, 2C), or the prod-
ucts cartoned in trays and wrapped P-V-S, or the prod-
ucts arranged on a sheet and wrapped P-T-S, or the
wrapped products P-S (Figs. 3A, 3B, 3C and 4A, 4B,
4C), as well as the products cartoned in various ways
and not wrapped P-F or P-V supplied by said third ma-
chine section 300, and for displacing them downstream
along a fourth transfer plane Y400.

[0035] -Said fourth machine section 400 essentially
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comprises a transporting conveyor 410 with a conveying
belt 411 which is wound around an upstream roller 412
and around a motor-driven downstream roller, not
shown, the upstream end of said conveyor 410 being
slightly longitudinally spaced from the third machine
section 300, so as to define the said second opening
306.

Additional insertable parts for the second machine
section

[0036] -Forthe reasons which willemerge more clear-
ly below, see Figs. 6 and 6A, the said multiple-function
packaging line also comprises an insertable transport-
ing conveyor 600 which, with respect to its longitudinal
conveying plane or axis Y600, has a longitudinal dimen-
sion which is substantially equal to the longitudinal dis-
tance between the downstream end of the first machine
section 100 and the upstream end of the third machine
section 300, and in any case such that it can be inserted
at least between the downstream end of the dead plate
103 and the upstream end of the transporting conveyor
310, maintaining the presence of the opening 305, and
a transverse dimension smaller than the transverse dis-
tance present between the two bottom folding convey-
ors 230a, 230b, when the latter are arranged in the sec-
ond, transversely spaced position, and in any case such
that it can be inserted between the two folding convey-
ors 230a and 230b thus spaced, as described more
clearly below, in order to perform the function of a co-
planar conveying surface Y600 connecting the convey-
ing plane Y100 of the first machine section 100 and the
conveying plane Y300 of the third machine section 300,
said transporting conveyor 600 essentially comprising
a conveying belt 601 and a support structure formed by
a sliding plate 602 and by two hanging supports 603a
and 603b, the latter being fixed on the bottom side of
said sliding plate 602 and being intended to support the
opposite ends 604a and 604b of a motor-driven shaft
604, having, keyed thereon, a first roller 605, the oppo-
site ends 606a and 606b of a shaft 606 which supports
a second roller 607 arranged upstream, as well as the
opposite ends 608a and 608b (only one of which is vis-
ible in the figures) of a shaft 608 which supports a sec-
ond roller 609 arranged downstream.

[0037] -The sliding plate 602 also has, fixed on its two
opposite sides, four resting/support flange-plates, two
in the vicinity of the upstream end, 610a and 610b, and
similarly two in the vicinity of the downstream end, 611a
and 611b, which have seating recesses 610ac, 610bc,
611ac, 611bc (only three of which are visible in the fig-
ures).

[0038] -The packaging line indicated above also has
mechanical and/or electrical and/or electronic and/or
computerized devices able to synchronize the various
operating means with each other.
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Configuration and method for obtaining products boxed
in closed boxes overwrapped with a film of packaging
material

[0039] -With reference to Figures 1A, 1B, 1C and 2A,
2B, 2C, these show the multiple-function packaging line
in the configuration as a boxing and wrapping device,
for boxing the products P using blanks F inside closed
boxes and for wrapping the said boxes using strips S of
film.

[0040] -Still with reference to said figures, a continu-
ous succession of products to be packaged, P2, P3, are
displaced, individually, in the downstream direction,
firstly by means of the transporting conveyor 110 and
then by means of the dead plate 103 and the pushing
bars B2, B3, into a loading station ST1 of the second
machine section 200.

[0041] -The second machine section 200, whichis ac-
tuated in synchronism, by means of the transverse feed-
ing conveyor 210, feeds, individually in succession, into
said station ST1, for each product P which arrives at said
station ST1, a respective blank F in a folded configura-
tion, said folded configuration envisaging that the top
panel PS, the front panel PF and the joining flap LC are
lying in a vertical/transverse plane located upstream of
the transverse folding bar 201 and the bottom panel Pl
and the rear panel PP are lying underneath the dead
plate 103.

[0042] -With reference to Figs. 1A and 2A, the sus-
pended pushing bar B3 has moved a product P3 onto
the dead plate 103 inside the station ST1 and the feed-
ing conveyor 210 has fed a blank F3 into the same sta-
tion ST1.

[0043] -Then, by means of the pushing bar B3 which
pushes the product P3 and by means of a pushing lug
222 of the pushing conveyor 220 which presses against
the rear edge of the panel PP of the blank F3, the prod-
uct/blank assembly P3-F3 is moved downstream, bring-
ing the front portion of said assembly P3-F3 above the
upstream end of the two bottom folding conveyors 230a
and 230b which, actuated in synchronism, bring up two
first pushing/folding lugs, 232a and 232b, arranged ver-
tically and ready to engage, at the bottom, with the front
panel PF of the said blank F3.

[0044] -With the assembly P3-F3 thus being moved
downstream, when the product P3 passes beyond the
downstream end of the dead plate 103, said product P3
falls onto the bottom panel Pl of same blank F3 and, at
the top, by means of the transverse bar 201, the top pan-
el PS and the closing flap LC are folded downwards and
the two flaps PFa and PFb of the said blank are folded
inwards by means of two intermediate fixed folding de-
vices 203a and 203b.

[0045] -Then, still moving downstream, before the
pushing lug 222 has changed direction downwards
along the wheel 225, two successive second pushing/
folding lugs, 232a and 232b, of the said folding convey-
ors, 230a and 230b, fold the rear panel PP upwards,
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displacing the product/batch assembly downstream
and, by means of the rotating folding devices 202a and
202b, the flaps PPa and PPb are folded towards the
product and, thus folded, following a further advancing
movement, encounter the fixed folding devices 203a
and 203b, resulting in the configuration illustrated with
reference to the product/blank assembly P4-F4, in
which, moreover, a first folding/pushing lug 262 of the
upper folding conveyor 260, which is also actuated in
synchronism, has engaged at the top the front panel PF,
while, on the sides, by means of the gluing devices
204a-205a and 204b-205b, spots of glue have been ap-
plied on the external surfaces of the said flaps PFa, PPa
and PFb, PPb and, by means of the upper gluing device
267, spots of glue have been applied onto the upper
edge of the external surface of the rear panel PP.
[0046] -Then, by means of the pushing action of the
second folding/pushing lugs 232a-232b, the assemblies
P4-F4 are further moved downstream and, by means of
a following second upper folding/pushing lug 262, the
closing flap LC is folded downwards, fixing it to the upper
portion of the rear panel PP and then, following a further
advancing movement downstream, by means of the bot-
tom fixed folding devices 206a and 206b and the upper
fixed folding devices 207a and 207b, the flaps Pla, PIb
are folded upwards and the flaps PSa, PSb downwards,
respectively, resulting in the product/blank assembly
P5-F5, i.e. a product boxed inside a closed box, which
is thus displaced downstream, see P6-F6.

[0047] -When the product/box assembly P6-F6 is
astride the two pushing conveyors 230a-230b and the
wrapping conveyor 310, the strip feeding means 330,
which are actuated in synchronism, feed the front end
of a strip S of packaging film towards and above the up-
stream end of the wrapping conveyor 310, so as to ar-
range it between the bottom of the product/box assem-
bly P6-F6 and the conveying plane of the conveyor 310
and then the wrapping bar 321, which is also actuated
in synchronism, passing through the first opening 305,
pulls the strip S over the product/cardboard box assem-
bly, resulting in the partially wound product/box assem-
bly P7-F7.

[0048] -Then, before the product/box assembly P7-F7
interacts with the opening 306 located between the
transporting conveyors 310 and 410, the wrapping bar
321 covers its remaining wrapping path and moves
downwards, passing through the said opening 306, in
order to arrange the rear end of the strip S so that it
hangs between the said conveyors 310 and 410, so as
to fold said rear portion of the strip S below the front
portion of the said strip S, as illustrated for the package/
box assembly P8-F8, during the displacement of said
assembly P8-F8 on the transporting conveyor 410, re-
sulting in a product P8 which is boxed in a box formed
by a blank F8 over which a strip S of packaging material
is wrapped, i.e. packages P-F-S.

[0049] -Finally, in the case where the strip S of pack-
aging material consists of heat-shrinkable material, said
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two superimposed portions of the same strip S are bond-
ed together so that heat-shrinking of the strip S onto the
box F8 can then be performed, by displacing the batch/
blank/strip assembly P8-F8-S, for example, through a
tunnel furnace.

Configuration and method for obtaining products boxed
in trays overcropped with a film of packaging material

[0050] -Withreference to the description given above,
if it is required to obtain products cartoned in trays over-
wrapped with film, it is sufficient to use, instead of the
preceding blanks for boxes, blanks for trays, such as,
for example, the blanks V illustrated in Fig. 5A which,
compared to the preceding blanks, are devoid of the up-
per panel PS, the associated flaps PSa and PSb and
the closing flap LC.

[0051] -Said blanks V will be similarly fed into the sta-
tion ST1 by the feeding conveyor 210, arranging the bot-
tom panel Pl underneath the dead plate 103 and the
front panel PF in a vertical/transverse plane, and then
loaded with the products P in the manner indicated
above, the panels and the side flaps being then folded
and glued together onto the products in the manner in-
dicated above, and when the product/tray assemblies
P-V arrive in the vicinity of the third machine section 300,
said product/tray assemblies P-V are wrapped in the
manner indicated above with reference to the product/
box assemblies P6-F6, obtaining products P cartoned
in trays V and wrapped with strips S, i.e. packages
P-V-S.

[0052] -Inthis connection, it should be pointed out that
with this embodiment it is not required to use the upper
folding conveyor 260 and the associated gluing device
267, which may be absent or raised by means of the
motor 278 and positioned at a level such as to avoid
interference with the underlying products which pass
through in the downstream direction.

Configuration and method for obtaining products
arranged on a sheet and packaged with a film of
packaging material

[0053] -Withreference to the description given above,
if it is required to obtain products arranged on a sheet
and packaged with film, it is sufficient to use, instead of
the preceding blanks, blanks for a sheet, such as, for
example, the blanks T illustrated in Fig. 5B which, com-
pared to the preceding ones, comprise only the bottom
panel PI.

[0054] -Said blanks T will be fed into the station ST1
by the feeding conveyor 210, arranging them under-
neath the dead plate 103, and then loaded with the prod-
ucts P on the single sheet Pl in the manner indicated
above, and are then transported by means of the lugs
232a and 232b of the longitudinal folding conveyors
230a and 230b in the downstream direction, and when
the product/sheet assemblies, P-T, arrive in the vicinity
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of the third machine section 300, said product/sheet as-
semblies P-T are wrapped in the manner indicated
above with reference to the product/box assemblies
P6-F6, resulting in products P arranged on the sheets
T and wrapped with strips S, i.e. packages P-T-S.
[0055] -For this mode of use also, it is not required to
use the upper folding conveyor 260 and the associated
gluing device 267, which may be absent, or raised by
means of the motor 278 and positioned at a level such
as to avoid interference with the underlying products
which are passing downstream.

Configuration and method for obtaining products boxed
in boxes or products boxed in trays without film wrapping

[0056] -Inthe case where itis required to use the said
multiple-function packaging line in order to obtain only
cartoning of the products in boxes or only cartoning of
the products in trays, the third machine section 300 is
configured as a third conveying machine section, mak-
ing the transporting conveyor 310 operative, the wrap-
ping means 320 inoperative, with the wrapping bars 321
removed, or stopped underneath or above the transport-
ing conveyor 310 so as not to interfere with the displace-
ment of the products, the strip feeding means 320 inop-
erative, the cutting means 330 inoperative and the strip
driving means 340 inoperative so that the product/box
assemblies P6-F6 obtained in the manner described
above or the product/tray assemblies P6-V obtained in
the manner similar to that described above are dis-
placed, in sequence, by the folding conveyors 230a-
230b of the second machine section 200 on the said
transporting conveyor 310 of the third machine section
300 and then on the conveyor 410 without undergoing
wrapping with packaging film.

Configuration for obtaining only wrapping of the
products with a film of packaging material

[0057] -In the case where it is required to use the
abovementioned multiple-function packaging line in or-
der to obtain only wrapping of the products P with strips
S of packaging film, the second machine section 200 is
configured as a conveying machine section.

[0058] -In order to obtain this configuration (see Figs.
3A, 3B, 3C and 4A, 4B, 4C), the pushing conveyor 220
is arranged in its second lowered position, so as to lower
the intermediate wheel 224 and the downstream wheel
225, and the two bottom folding conveyors 230a and
230b are arranged in their second position of maximum
transverse spacing, in order to create a wide longitudinal
opening between them, and the upper folding conveyor
260 is also raised, if required.

[0059] -After this, according to this example of em-
bodiment, operating manually, from the bottom up-
wards, passing through the two threaded bars 241 and
251, the insertable transporting conveyor 600 (illustrat-
ed in Figs. 6, 6A) is positioned in the second machine
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section 200, see again Figs. 3A-3B-3C and 4A-4B-4C,
arranging it inside the longitudinal opening created fol-
lowing transverse spacing of the two longitudinal folding
conveyors 230a and 230b, supporting of said transport-
ing conveyor 600 occurring by arranging the recesses
610ac and 610bc of the flange-plates 610a and 610b so
as to rest on top of the upstream threaded bar 241 and
the recesses 611ac and 611bc of the flange-plates 611a
and 611b so as to rest on top of the downstream thread-
ed bar 251.

[0060] -Said transporting conveyor 600, thus posi-
tioned, is then connected to the (mechanical and/or
electrical and/or electronic) control system of the ma-
chine system so as to actuate it in a synchronized man-
ner.

[0061] -In this way, following the said operations, the
second machine section 200 has been converted into a
second conveying machine section, the said transport-
ing conveyor 600, and more particularly its conveying
surface Y600, acts as a coplanar conveyor connecting
together the dead plate 103 of the first machine section
100, i.e. the conveying plane Y100, and the upstream
end of the conveyor 310 of the third machine section
300, i.e. the conveying plane Y300, while still ensuring
the presence of a narrow minimum opening 305 be-
tween said two transporting conveyors 600 and 310, in
such a way as to allow the wrapping bar 321 to pass
through.

[0062] -With this configuration, the products to be
packaged, such as for example batches of bottles, see
P3, are pushed by the suspended pushing bars, see B3,
along the dead plate 103 until they are located above
the upstream end of the inserted transporting conveyor
600, which displaces them downstream, see P4, and,
when the batches, see P7, arrive in the vicinity of the
third machine section 300, said batches are wrapped in
the manner indicated above and then transferred onto
the transporting conveyor 410 of the fourth machine
section 400, in order to arrange the tail end of the strip
S underneath the front portion of the same strip S, re-
sulting in packaging of the batches P wrapped with strips
S of packaging film, without performing cartoning, i.e.
the packages P-S.

Rapidly convertible dual-function machine section - First

variation of embodiment

[0063] -With reference to Figs. 7, 7A and 7c, these
show a first variation of embodiment of a rapidly con-
vertible, dual-function, intermediate, machine section
intended, for example, to perform the function of a sec-
ond machine section 200 in a multiple-function packag-
ing line of the abovementioned type.

[0064] -With reference to the said figures, said first
variant has a product transfer surface identical to that
of the preceding embodiment, comprising essentially a
transverse feeding conveyor 210, a vertically oscillating,
longitudinal, pushing conveyor 220, two longitudinal
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pushing conveyors 230a and 230b which can be trans-
versely spaced by means of the threaded bars 241 and
251, while, as a variant, at the top, a device 700 for rap-
idly performing conversion from a cartoning machine
section into a conveying machine section and vice versa
is provided.

[0065] -Said device 700 comprises a vertically mova-
ble assembly 710 supported in a hanging manner by the
upper machine frame Ts, said assembly 700 being in-
tended to carry a transporting conveyor 600, of the type
illustrated in Figs. 6 and 6A, oriented longitudinally and
arranged on a first higher level, and a folding conveyor
260, of the type indicated above by the same number,
oriented longitudinally and arranged on a second lower
level.

[0066] -In the embodiment illustrated, in order to
move the assembly 710 vertically, an upstream hanging
support 701 and a downstream hanging support 702 are
provided, which supports are movable vertically and the
top portions of which have respective threaded shanks
703 and 704 which are engaged with respective female-
thread ring nuts 705 and 706, which are arranged and
supported axially and rotationally in the upper machine
frame Ts, each female-thread ring nut, 705 and 706,
having fixed respective toothed wheels 708 and 709
around which a chain 711 is wound, said chain also en-
gaging with a wheel 712, the latter being rotationally
driven, upon actuation, by means of a motor 713 which
is also supported by the upper frame Ts.

[0067] -The said hanging supports 701 and 702, see
also Fig. 7C, have bottom portions 715 and 716 in the
form of an overturned "U" between the arms of which
there is arranged and fixed, at a higher level, the said
transporting conveyor 600 with a conveyor belt 601, by
means of fixing of the sliding surface 602 between the
arms of said "U" and, at a lower level, by means of two
lateral brackets 715a and 715b, the frame 265 of the
folding conveyor 260 with one or more chains 261 in-
tended to carry pushing/folding lugs 262.

[0068] -With this device, in order to obtain the config-
uration of said second convertible machine section 200
in the form of a boxing machine, the two bottom folding
conveyors 230a and 230b are positioned close to each
other so as to fold the bottom portions of the blanks F
and, by means of the motor 713 and associated chain
711, the folding conveyor 260 is positioned at a height
such as to position the bottom working section in the
vicinity of the plane of transfer of the tops of the products
P being boxed, so as to fold the top part of the blanks F
onto the said products, resulting in a working configura-
tion similar to that of Figs. 1A, 1B, 1C and 2A, 2B, 2C
described above.

[0069] -When the configuration as a second convey-
ing machine section is required, see Fig. 7A, by means
of the pneumatic cylinder 229 the pushing conveyor 220
is arranged in the lowered position, by means of the
crank 253 the two bottom folding conveyors 230a and
230b are arranged in a spaced condition and, then, by
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means of the motor 713 and associated wheel 712 and
chain 711, the assembly 710 is lowered by means of
lowering of the two hanging supports 701 and 702, until
the folding conveyor 260 is positioned underneath the
product conveying plane, and the transporting conveyor
600 with its belt 601 is arranged with its upper conveying
plane Y600 aligned and coplanar with the conveying
plane Y100 of the upstream section 100 and the con-
veying plane Y300 of the downstream section 300, ar-
ranging preferably the supporting flange-plates 610a-
610b and 611a-611b so as to rest on top of the associ-
ated threaded bars 241 and 251 in order to stabilise said
position.

Rapidly convertible dual-function machine section -
Second variation of embodiment

[0070] -With reference to Figs. 8 and 8A, these illus-
trate a second variation of embodiment of a rapidly con-
vertible, intermediate, machine section intended, for ex-
ample, to perform the function of a second machine sec-
tion 200 in a multiple-function packaging line of the
abovementioned type.

[0071] -With reference to the said figures, a carriage
810 is arranged between the loading station ST1 com-
prising the feeding conveyor 210 and the downstream
machine section 300, and more particularly between the
downstream end of the dead plate 103 and the upstream
end of the conveyor 310, said carriage extending longi-
tudinally, being movable transversely and comprising
three longitudinal members L1, L2, L3 intended to slide
in a guided manner on two bottom cross-pieces Ts1 and
Ts2 provided on the two longitudinal members of the ma-
chine frame Ta and Tb.

[0072] -Said carriage 810, on a first side, supported
by means of the longitudinal members L1 and L2, has
a longitudinally oriented transporting conveyor 600, with
belt 601, of the type illustrated in Figs. 6 and 6A, which
has an upper conveying plane Y600 and, adjoining it,
on the other side, supported by means of two longitudi-
nal members L2 and L3, two folding conveyors 230a and
230b, oriented longitudinally, of the type described
above with the same reference number.

[0073] -With this embodiment, in order to obtain the
configuration as a cartoning machine section, see Fig.
8, by means of transverse displacement of the carriage
810, the two folding conveyors 230a and 230b are po-
sitioned with their upper conveying and folding plane
Y200 aligned and coplanar with the conveying plane
Y100 of the front machine section 100 and the convey-
ing plane Y300 of the rear machine section 300, i.e. said
two folding conveyors 230a and 230b between the
downstream end of the dead plate 103 and the upstream
end of the transporting conveyor 310 maintaining the
presence of the opening 305, and the pushing conveyor
220 is then arranged in its first raised position, obtaining
a functional and working configuration similar to that il-
lustrated in Figs. 1A, 1B, 1C and 2A, 2B, 2C.
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[0074] -Still with this embodiment, in order to obtain
the configuration as a conveying machine section, see
Fig. 8A, firstly the pushing conveyor 220 is positioned
in its second lowered position and, after this, by means
of transverse displacement of the carriage 810, the
transporting conveyor 600 is positioned with its upper
conveying plane Y600 aligned and coplanar with the
conveying plane Y100 of the front machine section 100
and the conveying plane Y300 of the rear machine sec-
tion 300, i.e. said transporting conveyor 600 is posi-
tioned between the downstream end of the dead plate
103 and the upstream end of the transporting conveyor
310 maintaining the presence of the opening 305, es-
sentially resulting in a functional and working configura-
tion similar to that illustrated in Figs. 3A, 3B, 3C and 4A,
4B, 4C.

[0075] -The description of the multiple-function pack-
aging line and the various embodiments of the associ-
ated convertible dual-function machine section is pro-
vided purely by way of a non-limiting example and there-
fore may be subject to all those modifications and vari-
ations arising from their practical use or application,
while remaining within the scope of the claims below.

Claims

1. Multiple-function packaging line for packaging, in-
dividually in succession, products (P), character-
ized in that it comprises four machine sections
(100, 200, 300, 400) arranged consecutively; in
that the first machine section (100) is a feeding ma-
chine section, comprising product (P) feeding
means (110, 103, B2, B3) and intended to feed, in-
dividually in succession, the products (P) to be
packaged, displacing them longitudinally along a
first conveying plane (Y100), towards and into a
loading station (ST1) of the second machine (200);
in that the second machine section (200) is a dual-
function machine section which can be converted
into two configurations, wherein the first configura-
tion envisages a condition as a cartoning machine
section, comprising feeding means (210) for feed-
ing blanks (F3) into said loading station (ST1),
pushing means (220) for moving the blanks (F3)
from said station (ST1) downstream, folding/push-
ing means (230a-230b, 201, 260, 203a-203b, 206a-
206b, 207a-207b) for folding the blanks (F4) onto
the products (P4), and intended to cartoning, indi-
vidually in succession, the products (P) by means
of the blanks (F), displacing the product/blank as-
semblies (P4/F4) along a second conveying plane
(Y200), and for feeding the boxed products (P6-F6)
into the third machine section (300), and wherein
the second configuration envisages a condition as
a conveying machine section, comprising convey-
ing means (600) and intended to convey, individu-
ally in succession, without boxing them, the prod-
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ucts (P) supplied by said first machine section
(100), displacing them longitudinally along a differ-
ent second conveying plane (Y600), towards and
into the third machine section (300); in that the third
machine section (300) is a wrapping machine sec-
tion comprising conveying means (310) and wrap-
ping means (320) and intended to wrap, individually
in succession, using strips (S) of packaging film, the
cartoned products (P5-F5) or the uncartoned prod-
ucts (P5) supplied by said second machine section
(200), displacing them along a third conveying
plane (Y300) towards and into the fourth machine
section (400), and in that said fourth machine sec-
tion (400) is a receiving machine section comprising
conveying means (410) and intended to receive, in-
dividually in succession, the cartoned and wrapped
products (P6-F6-S) or the wrapped products (P6-S)
supplied by said third machine section (300), and
for conveying them downstream, displacing them
along a fourth conveying plane (Y400).

Multiple-function packaging line according to Claim
1, characterized in that the third machine section
(300) is a dual-function machine section which can
be converted into two configurations, wherein the
first configuration envisages a condition as a wrap-
ping machine section, comprising conveying means
(310) and wrapping means (320) and intended to
wrap, individually in succession, by means of strips
(8S) of packaging film, the cartoned products (P5-F5)
or the individual products (P5) supplied by said sec-
ond machine section (200), displacing them along
a third conveying plane (Y300), and for feeding the
cartoned and wrapped products (P5-F5-S) or the
wrapped products (P5-S) towards and into the
fourth machine section (400), and wherein the sec-
ond configuration envisages a condition as a con-
veying machine section, comprising conveying
means (310) intended to convey, individually in suc-
cession, without wrapping them, the boxed prod-
ucts (P4-F4) supplied by said second machine sec-
tion (200), displacing them longitudinally along a
conveying plane (Y300), towards and into the fourth
machine section (400).

Multiple-function packaging line according to Claim
1 or 2, characterized in that said second, convert-
ible, dual-function machine section (200) comprises
a pushing conveyor (220) extending longitudinally,
movable vertically in a vertical/longitudinal plane
and intended to assume a first raised position, or
operating position, so as to push in succession the
blanks (F) from the loading station (ST1) down-
stream, and a second lowered position, or inopera-
tive position, for realising the second configuration
of said second machine section (200); in that said
second, convertible, dual-function machine section
(200) comprises two longitudinal bottom folding
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conveyors (230a, 230b) movable transversely and
intended to assume a first position arranged close
to each other in the transverse direction, operating
position, in order to fold the bottom part of the blanks
(F) onto the products (P), and a second position ar-
ranged spaced from each other in the transverse
direction, inoperative position, in order to realise the
second configuration of said second machine sec-
tion (200); and in that, in order to obtain the second
configuration of said second convertible dual-func-
tion machine section (200), a transporting conveyor
(600) is arranged longitudinally, being insertable
between the two said bottom folding conveyors
(230a, 230b) arranged in their second position
spaced from each other in the transverse direction,
said transporting conveyor (600) having its longitu-
dinal conveying plane (Y600) in the form of a copla-
nar conveying surface connecting together the first
conveying plane (Y100) of the first machine section
(100) and the third conveying plane (Y300) of the
third machine section (300).

Multiple-function packaging line according to Claim
3, characterized in that said second convertible
machine section (200) further comprises an upper
folding conveyor (260) extending longitudinally,
movable vertically and intended to assume a first
lowered position, or operating position, for folding
the top part of the blanks (F) onto the products (P),
and a second raised position, or inoperative posi-
tion, for realising the second configuration of the
second machine section (200).

Multiple-function packaging line according to one of
Claims 3 to 4, characterized in that said two lon-
gitudinal bottom folding conveyors (230a and 230b)
have a first frame (237a) for the first folding convey-
or (230a) and a second frame (237b) for the second
folding conveyor (230b), in that the upstream por-
tion of both said two frames (237a, 237b) is support-
ed by means of a first threaded bar (24 1) which ex-
tends transversely and is rotationally supported by
the machine frame (Ta and Tb) and which has two
threaded portions (241a and 241b) with oppositely
directed threading, the first thread (241a) engaging
with a female thread provided in the upstream por-
tion of the first frame (237a) and the second thread
(241b) engaging with a female thread provided in
the upstream portion of the second frame (237b);
in that the downstream portion of said frames
(237a, 237b) is supported by means of a second
threaded bar (251) which extends transversely and
is supported rotationally by the machine frame (Ta
and Tb) and which has two threaded portions (251a
and 251b) with oppositely directed threading, the
first thread (251a) engaging with a female thread
provided in the downstream portion of the first frame
(237a) and the second thread (251b) engaging with
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afemale thread provided in the downstream portion
of the second frame (237b); and in that the first
threaded bar (241) has, keyed on it, a first wheel
(242) around which a chain (243) is wound, said
chain also being wound around a second wheel
(252) which is mounted, keyed, on the second
threaded bar (251), one of said threaded bars (251)
also having a crank (253) for rotation.

Multiple-function packaging line according to one of
Claims 3 to 5, characterized in that the pushing
conveyor (220) comprises a chain (221) which is
provided with pushing lugs (223) and is wound in a
closed path around an upstream motor-driven
wheel (223), around an intermediate wheel (224)
and around a downstream wheel (225), in that said
intermediate wheel (224) and said downstream
wheel (225) are rotatably supported by means of a
frame (226a, 226b) and in that said frame (226a,
226b) has its upstream portion hinged in the vicinity
of the upstream wheel (223) and its downstream
portion pivotable by means of actuating means
(229).

Multiple-function packaging line according to one of
Claims 3 to 6, characterized in that the insertable
transporting conveyor (600) has a first pair of sup-
porting/resting flange plates (610a, 610b) in the vi-
cinity of its upstream portion and a second pair of
resting/support flange-plates (611a, 611b) in the vi-
cinity of its downstream portion, in that said first pair
of flange-plates (610a, 610b) is arranged resting on
top of the first threaded bar (241) and in that said
second pair of flange-plates (611a, 61 1b) is ar-
ranged resting on top of the second threaded bar
(251).

Multiple-function packaging line according to one of
Claims 3 to 7, characterized in that each bottom
folding conveyor (230a; 230b) comprises respec-
tive driving wheels (234a; 234b) and in that said
two driving wheels (234a; 234b) are engaged with
a shaft (240) of the splined-profile type supported
rotationally by the machine frame (Ta and Tb).

Convertible intermediate machine section (200),
which can be applied in particular in a multiple-func-
tion packaging line with several machine sections
(100, 200, 300, 400) arranged in succession, char-
acterized in that it has two different operating con-
figurations, wherein the first configuration envisag-
es a condition as a cartoning machine section, com-
prising feeding means (210) for feeding blanks (F3)
into a station (ST1) arranged upstream, pushing
means (220) for moving the blanks (F3) from said
station (ST1) downstream, folding/pushing means
(230a-230b, 203a-203b, 206a-206b, 207a-207b)
for folding the blanks (F4) onto the products (P4)
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and intended to carton, individually in succession,
with the blanks (F), the products (P) which arrive at
said station (ST1) supplied by a machine section
(100) arranged upstream, displacing the product/
blank assemblies (P4-F4) along a conveying plane
(Y200), and for feeding the cartoned products
(P6-F6) into a machine section (300) arranged
downstream, and wherein the second configura-
tion envisages a condition as a conveying machine
section, comprising conveying means (600) and in-
tended to convey, individually in succession, with-
out cartoning them, the products (P) supplied by
said machine section (100) arranged upstream, dis-
placing them longitudinally along a different con-
veying plane (Y600), towards and into the machine
section (300) arranged downstream.

Intermediate machine section according to Claim 9,
characterized in that it comprises a pushing con-
veyor (220) which extends longitudinally, is mova-
ble vertically in a vertical/longitudinal plane and is
intended to assume a first raised position, or oper-
ating position, for pushing in succession the blanks
(F) from the loading station (ST1) downstream, and
a second lowered position, or inoperative position,
for realising the second configuration of said inter-
mediate machine section (200); in that it comprises
two longitudinal bottom folding conveyors (230a,
230b) which are movable transversely and intended
to assume a first position arranged close to each
other in the transverse direction, operating position,
for folding the bottom part of the blanks (F) onto the
products (P) and a second position spaced from
each other in the transverse direction, inoperative
position, for realising the second configuration of
said second machine section (200); and in that in
order to obtain the second configuration, a trans-
porting conveyor (600) is arranged longitudinally,
being insertable between the two said bottom fold-
ing conveyors (230a, 230b) arranged in their sec-
ond position spaced from each other in the trans-
verse direction, said transporting conveyor (600)
having its longitudinal conveying plane (Y600) in
the form of a coplanar conveying surface for con-
necting together the conveying plane (Y100) of the
upstream machine section (100) and the conveying
plane (Y300) of the downstream machine section
(300).

Intermediate machine section according to Claim
10 (Figs. 7, 7A, 7B), characterized in that a device
(700) comprising a vertically movable assembly
(710) is arranged above the conveying plane
(Y200) of the intermediate machine section (200),
in that said assembly (710) supports a transporting
conveyor (600) which is oriented longitudinally and
arranged on a first upper level and a folding con-
veyor (260) which is oriented longitudinally and ar-
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ranged on a second bottom level, in that, in order
to obtain the configuration of said intermediate ma-
chine section (200) as a cartoning machine, the said
assembly (710) is positioned at a height such as to
position the bottom operating section of the folding
conveyor (260) in the vicinity of the transfer plane
of the top portion of the products (P) being boxed,
so as to fold the top part of the blanks (F) onto said
products (P) and in that, in order to obtain the con-
figuration as a second conveying machine section,
said assembly (710) is lowered so as to position the
folding conveyor (260) underneath the conveying
plane of the products (P) until the transporting con-
veyor (600) is positioned with its upper conveying
plane (Y600) coplanar with the conveying plane
(Y100) of the upstream front machine section (100)
and the conveying plane (Y300) of the downstream
machine section (300).

Intermediate machine section according to Claim
11, characterized in that said assembly (700) is
supported by means of two hanging supports (701,
702), the bottom portions (715, 716) of which are in
the form of an overturned "U", between the arms of
which the said transporting conveyor (600) is ar-
ranged and fixed at a higher level and said folding
conveyor (260) is arranged and fixed at a lower lev-
el.

Intermediate machine section according to one of
Claims 10 to 12, characterized in that the pushing
conveyor (220) comprises a chain (221) which is
provided with pushing lugs (222) and which is
wound in a closed path around an upstream motor-
driven wheel (223), around an intermediate wheel
(224) and around a downstream wheel (225), in
that said intermediate wheel (224) and said down-
stream wheel (225) are rotatably supported by
means of a frame (226a-226b), and in that said
frame (226a-226b) has its upstream portion hinged
in the vicinity of the upstream wheel (223) and its
downstream portion pivotable by means of actuat-
ing means (229).

Intermediate machine section according to one of
Claims 10 or 13, characterized in that said two,
longitudinal, bottom, folding conveyors (230a and
230b) have a first frame (237a) for the first folding
conveyor (230a) and a second frame (237b) for the
second folding conveyor (230b), in that the up-
stream portion of both said two frames (237a, 237b)
is supported by means of a first threaded bar (241)
which extends transversely and is rotationally sup-
ported by the machine frame (Ta and Tb) and which
has two threaded portions (241a and 241b) with op-
positely directed threading, the first thread (241a)
engaging with a female thread provided in the up-
stream portion of the first frame (237a) and the sec-
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ond thread (241b) engaging with a female thread
provided in the upstream portion of the second
frame (237b); in that the downstream portion of
said frames (237a, 237b) is supported by means of
a second threaded bar (251) which extends trans-
versely and is rotationally supported by the machine
frame (Ta and Tb) and which has two threaded por-
tions (251a and 251b) with oppositely directed
threading, the first thread (251a) engaging with a
female thread provided in the downstream portion
of the first frame (237a) and the second thread
(251b) engaging with a female thread provided in
the downstream portion of the second frame (237b);
and in that the first threaded bar (241) has, keyed
on it, a first wheel (242) around which a chain (243)
is wound, said chain also being wound around a
second wheel (252) mounted, keyed, on the second
threaded bar (251), one of said threaded bars (251)
also having a crank (253) for rotation.

Intermediate machine section according to one of
Claims 10 to 14, characterized in that each bottom
folding conveyor (230a; 230b) comprises respec-
tive driving wheels (234a; 234b) and in that said
two driving wheels (234a; 234b) are engaged with
a shaft (240) of the splined-profile type rotationally
supported by the machine frame (Ta and Tb).

Intermediate machine section according to one of
Claims 10 to 15, characterized in that the trans-
porting conveyor (600) has a first pair of resting/
support flange-plates (610a, 610b) in the vicinity of
its upstream portion and a second pair of resting/
support flange-plates (611a, 611b) in the vicinity of
its downstream portion, in that said first pair of
flange-plates (610a, 610b) is arranged resting on
top of the first threaded bar (241) and in that said
second pair of flange-plates (611a, 611b) is ar-
ranged resting on top of the second threaded bar
(251).

Intermediate machine section according to Claim 9,
characterized in that it comprises a carriage (810)
extending longitudinally and movable transversely,
in that said carriage (810) supports, on one side,
two folding conveyors (230a, 230b) oriented longi-
tudinally and, on the other side, a transporting con-
veyor (600) oriented longitudinally, in that, in order
to obtain the configuration as a cartoning machine
section, said carriage (810) is displaced transverse-
ly until the two folding conveyors (230a, 230b) are
positioned with their upper conveying and folding
plane (Y200) arranged aligned and coplanar with
the conveying plane (Y100) of the front machine
section (100) and the conveying plane (Y300) of the
rear machine section (300), and in that, in order to
obtain the configuration as a conveying machine
section, said carriage (810) is displaced transverse-
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ly until the transporting conveyor (600) is positioned
with its upper conveying plane (Y600) arranged
aligned and coplanar with the conveying plane
(Y100) of the front machine section (100) and the
conveying plane (Y300) of the rear machine section
(300).

Intermediate machine section according to Claim
10 or 17, characterized in that it further comprises
an upper folding conveyor (260) which extends lon-
gitudinally, is movable vertically and is intended to
assume a first lowered position, or operating posi-
tion, for folding the top part of the blanks (F) onto
the products (P), and a second raised position, or
inoperative position, for realising the second con-
figuration.
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