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(57) A machine for treating folded printed fabrics,
comprising: a frame (200), delimiting at least one fabric
(40) treatment chamber (1), the latter being equipped
with an inlet (6) and an outlet (7) for the fabric (40); a
conveyor (T) for advancing the fabric within said chamber
(1), comprising: a pair of endless chains (10, 11), each
chain (10, 11) having an active or advance branch (16)
extending between said inlet (6) and said outlet (7); a
motion structure (M3, 12, 13, 14, 15) for promoting the
advance of said chains (10, 11). The machine further
comprises a plurality of fabric supporting rods (20), each
rod (20) having its ends supported by said chains (10,
11), said rods (20) being associated with said chains (10,
11) such that they can be moved from a first position in
which they are hung to said chains (10, 11) to a second
position above said chains (10, 11); an overturning struc-
ture (300), configured for selectively moving said rods
(20) from said first position to said second position.
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Description
[TECHNICAL FIELD]

[0001] The present invention relates to a machine for
treating folded printed fabrics.

[0002] In particular, though not exclusively, the inven-
tion is advantageously applicable to machines or appa-
ratuses for steaming printed fabrics.

[PRIOR ART]

[0003] Asis known, the steaming operation is used for
stably fixing dyes to the fibre of a fabric by exploiting the
action of condensed humidity, combined with the action
of environmental heat, in order to cause the dye and all
recipe products on the material surface to spread from
the surface layer towards the inside of the fibre, thus be-
ing fixed thereto.

[0004] A machine of this kind for treating (e.g. prepar-
ing, steaming, dyeing, finishing, ennobling and the like)
folded fabrics generally comprises a treatment chamber,
in which an endless (continuous) conveyor is supported
for transferring the fabric to be treated from an inlet side
of said chamber, where a roller supports and feeds the
fabric, to an outlet side of the treatment chamber.
[0005] Said conveyor comprises a pair of endless
chains, which are supported and moved in proximity to
the longitudinal walls of the chamber, and the advance
and return branches of which extend, respectively, in
proximity to the ceiling and bottom of the chamber. The
fabric is supported in folds inside the treatment chamber
by a plurality of rollers, referred to as rods in the art and
in this description, the ends of which are connected to
opposite links of the above-mentioned chains.

[0006] Generally, a conveyor of this type is made to
advance continuously in order to promote, near the inlet
side, the formation of successive folds of fabric on suc-
cessive rods, and for the time necessary for forming the
folded fabric in the treatment chamber.

[0007] International patent application WO
2004/074567 in the name of the present Applicant de-
scribes a system for moving rods and forming respective
folds, wherein each rod is connected to respective chain
links through a pair of arms, each one having a first end
constrained to a link of one chain and a second end con-
strained to a corresponding end of the rod.

[0008] This system uses shaped plates on which the
arms that carry the rods can slide. As the fabric advances,
the arms are overturned, thus raising the rods and moving
them from a condition in which they are hung to the trans-
portation chains in the ascending tract to a condition in
which they rest on rails arranged above the active ad-
vance branches of the chains.

[0009] The Applicant has noticed that such a machine,
as well as other similar machines wherein feeding is ef-
fected by means of chains of rods supporting folded fab-
ric, may suffer problems when used for treating ink-jet
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printed fabrics or, more in general, fabrics that have been
previously subjected to a digital printing process.
[0010] More precisely, the Applicant has verified that
digitally printed fabrics not yet subjected to treatments
such as, for example, steaming, may transfer the applied
dye to other fabrics or to other portions of the same fabric,
even upon very slight contact.

[0011] The Applicant has also noticed that folds that
are too narrow may promote accidental contact between
contiguous portions of the same fold, due to which the
dye may be transferred from one fold surface to the sur-
face facing it (i.e. the other inner surface belonging to the
same fold), thus giving rise to problems of undesired du-
plicates on some fabric portions.

[OBJECTS AND SUMMARY OF THE INVENTION]

[0012] Itistherefore the object of the present invention
to prevent the formation of undesired duplicates after dig-
ital printing processes, while still adopting a reliable rod
overturning technique that uses little room.

[0013] This and other objects are substantially
achieved through a machine for treating folded printed
fabrics as set out in the appended claims.

[0014] Further features and advantages will become
more apparent from the following detailed description of
one preferred and non-limiting embodiment of the inven-
tion.

[BRIEF DESCRIPTION OF THE DRAWINGS]

[0015] This description will refer to the annexed draw-
ings, also provided merely as explanatory and non-lim-
iting examples, wherein:

Figure 1 schematically shows a longitudinal section
of a known machine for treating folded printed fab-
rics, to which the invention is applicable;

Figure 2 schematically shows a cross-section of the
machine of Fig. 1;

Figure 3 shows an enlarged sectional view of a detail
of the machine of Fig. 2, which is used also in the
present invention;

Figures 4-6 show enlarged views of a part of the
machine of Figure 1 during successive steps of its
operation;

Figure 7 shows a simplified block diagram of some
elements of the machine according to the invention;
Figure 8-9 show some enlarged details of elements
belonging to the machine according to the invention;
Figure 10 shows the details of Figures 8-9 in a side
view from the inside of the machine;

Figure 11 schematically shows a part of the machine
according to the invention, with some elements re-
moved in order to make other elements more visible;
Figures 12 and 13a-13c schematically show the op-
eration of the machine according to the invention;
Figures 14a-14b and 15a-15b schematically show
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some operating steps of the machine according to
the invention;

Figures 16a-16b schematically show some details
of the machine according to the invention;

Figure 17 shows a simplified block diagram of some
elements of a second embodiment of the machine
according to the invention;

Figure 18 shows an enlarged detail of an element
belonging to the machine according the second em-
bodiment of the invention;

Figures 18a-18b and 19a-19b schematically show
some operating steps of the machine according to
the second embodiment of the invention;

Figures 19c and 20a-20i schematically show the mo-
tion of some elements of the machine according to
the second embodiment of the invention;

Figures 21a-21b and 22a-22b schematically show a
perspective view of details of a variant of the machine
according to the invention;

Figures 23a-23f and 24a-24f schematically show
some steps of the functioning of said variant of the
machine according to the invention;

Figures 25a-25b, 26a-26b schematically show plant
views of some elements of said variant of the ma-
chine according to the invention;

Figures 27-28 schematically show partial perspec-
tive views of said variant of the machine according
to the invention;

Figures 29-30 show rear views of said variant of the
machine according to the invention, wherein some
parts have been removed in order to make other
parts more visible.

[DETAILED DESCRIPTION OF THE INVENTION]

[0016] With reference to the annexed drawings, a ma-
chine for treating folded printed fabrics, in particular for
subjecting printed fabrics to a steaming treatment, is des-
ignated as a whole by reference numeral 100.

[0017] Figure 1 shows a known machine 100 to which
the present invention is applicable.

[0018] The features of the machine 100 can therefore
be a part of the invention.

[0019] The machine 100 (Figure 1) comprises a par-
allelepiped chamber 1 with longitudinal or side walls 2,
3, a ceiling 4 and a bottom 5.

[0020] At the front, the chamber 1 has an opening 6
for letting in the fabric to be treated; at the rear, it has an
opening 7 for letting out the treated fabric.

[0021] Preferably, both openings are located in the up-
per part of the chamber 1.

[0022] The chamber 1 is delimited by a frame 200,
which may comprise the above-mentioned side walls 2,
3, ceiling 4 and bottom 5.

[0023] A fabric supporting and feeding roller 8 is sup-
ported in the chamber 1 at the opening 6, while the idle
roller 9 that supports the fabric is located in proximity to
the outlet opening 7.
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[0024] Bothrollers 8, 9 preferably have their horizontal
axes perpendicular to the walls 2, 3.

[0025] A conveyor T is also supported in the chamber
1, which comprises a pair of endless chains 10, 11.
[0026] The chains 10, 11 may be of the conventional
type normally employed in the industry.

[0027] The chain 10 is supported and dragged, near
the longitudinal wall 2, by respective chain-type toothed
wheels 12, 13, 14, 15, all of which have an horizontal
axis perpendicular to the wall 2. The wheel 12, which is
supported in proximity to the outlet opening 7, is prefer-
ably a drive wheel directly controlled by a drive M3.
[0028] The drive M3 and the toothed wheels 12, 13,
14, 15 form a motion structure adapted to promote the
advance of the chain 10.

[0029] The active or advance upper branch 16 of the
chain 10 extends horizontally between the fabric inletand
outlet openings 6, 7, whereas the return lower branch 17
of the chain 10 is located underneath and extends hori-
zontally near the bottom 5 of the chamber 1.

[0030] Reference numeral 18 designates the ascend-
ing front branch of the chain 10; the ascending branch
18 extends vertically near the fabric feeding roller 8.
[0031] Reference numeral 19 designates the vertically
descending rear branch of the same chain 10.

[0032] The chain 11 is substantially identical to the
chain 10, and is supported in the same manner near the
longitudinal wall 3 of the chamber 1. In particular, the
chain 11 is supported by a set of toothed wheels, e.g.
four toothed wheels, including a drive wheel. Preferably,
the above-mentioned motion structure comprises also all
those elements which are useful for promoting the ad-
vance of the chain 11. For simplicity, all parts related to
the chain 11 have the same reference numerals as those
related to the chain 10.

[0033] In the following description, the terms "up-
stream" and "downstream" should be understood with
reference to the direction of motion of the chain 10, 11.
[0034] Withinthe chamber 1, in proximity to the ceiling
4 thereof, a plurality of horizontal rods 20 are arranged
for supporting the folded fabric. The ends of each rod 20
are connected to opposite links of the chains 10, 11. In
particular (see Figures 2 and 3), each rod 20 is supported
at its ends by pins 21.

[0035] Each pin 21 is freely mounted to a correspond-
ing end 23 of an arm 24. The opposite end of said arm
24 is freely pivoted, through a pin 25, into a respective
link of the chain 10 or 11.

[0036] In normal conditions, each rod 20 is therefore
rotatably constrained to the chains 10, 11, with the pos-
sibility of rotating in both directions about the axis defined
by the pins 25.

[0037] Each rod is kept substantially horizontal, per-
pendicular to the walls 2, 3.

[0038] The arms 24 are pivoted to the opposite links
of the chains 10, 11 via the pins 25; on the opposite side
of said links, they carry a control lever 34 with a crank 35.
[0039] In other words, the chain link is interposed be-
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tween the arm 24 and the control lever 34.

[0040] The crank 35 may be, for example, of the cylin-
drical type.
[0041] This structure is such that, as the control lever

34 is rotated about the pin 25, a corresponding rotation
of the arm 24 will be generated about the same pin 25.
The rod 20, which is pivoted to the opposite end of the
arm 24, will thus undergo a rotational movement.
[0042] During the steaming treatment, the printed fab-
ric being fed into the chamber 1 by the support roller 8
is supported in folds F by the rods 20 running along the
upper branch 16 of the continuously advancing chains
10, 11.

[0043] The steaming process is carried out in a per se
known manner, and will not therefore be described in
detail herein.

[0044] At the end of the upper branch 16, the fabric is
picked up in a conventional manner and unloaded from
the steaming chamber through the opening 7. Along the
next branches 19 and 17 of the chains 10, 11, the rods
20 travel in a suspended condition. In this condition, they
are lifted along the ascending front branches 18 of the
same chains 10, 11.

[0045] Where the ascending branches 18 end and the
active upper branches 16 begin, the arms are moved
from a condition in which they are hung to the chains 10,
11 (first position) to a condition in which they are sus-
pended above the advance branches 16 (second posi-
tion).

[0046] In this way, the rods 20 can, as they reach the
advance branches 16, complete the fold and be posi-
tioned onto upper rails 28.

[0047] Inparticular, wheels 26 are mounted on the pins
21 of each rod 20, which are intended to engage with
said respective rails 28. The upper rails 28 extend above
the active branches 16 of the chains 10 and 11.

[0048] The distance between each upper rail and the
respective active branch is shorter than the length of the
arm 24; preferably, such distance is approximately half
said length.

[0049] In one embodiment, the wheels 26 are toothed
wheels, and the rails 28 consist of respective chains.
[0050] For moving the rods 20 from the first hung po-
sition to the second suspended position, the machine
100 comprises an overturning structure 300 (Figures
7-11).

[0051] Figure 1 shows an overturning structure of a
known type, which overturns all rods passing in succes-
sion from the ascending tract 18 to the advance branch
16.

[0052] In accordance with the invention, instead, the
overturning structure 300 selectively moves the rods 20
from the first position to the second position.

[0053] Preferably,the overturning structure 300 moves
the rods 20 in an alternate manner. In other words, if a
given rod is overturned from the first to the second posi-
tion, the rod immediately preceding it and the rod imme-
diately following it will remain in the first position also in
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the active branch 16.

[0054] In this manner, wider folds can be created, e.g.
twice as wide as those normally made by the machine,
thus significantly reducing the risk of undesired transfer
of ink from one portion to another of the fabric as the
fabric advances.

[0055] Itshould be noted that, in general, the selective
overturning of the rods 20 may also be effected according
to a different scheme, depending on the fold width to be
obtained.

[0056] Preferably, the overturning structure 300 com-
prises at least one first active element 310 positioned in
an initial tract of the active branch 16 and adapted to
overturn the rods 20.

[0057] Theoverturningstructure 300 further comprises
a first auxiliary element 610 associated with the first ac-
tive element 310.

[0058] The first auxiliary element 610 is adapted to se-
lectively allow the first active element 310 to act upon the
rods 20 in order to move them from the first to the second
position.

[0059] Inpractice, if the firstauxiliary element610 were
absent, the first active element 310 would cause all rods
20 to be overturned from the first to the second position,
leading to the result shown in Figure 1.

[0060] Preferably, thefirstactive element310 compris-
es a shaped plate adapted to cooperate with the rods 20
through a respective lower profile 311.

[0061] In practice, the shaped plate has a substantially
rectangular shape, wherein the lower profile 311 is adapt-
ed to cause a rod 20 to move from the first to the second
position.

[0062] Figure 8 shows one possible embodimentof the
first active element 310: the shaped profile 311 may com-
prise, in succession, a first straight tract 311a at a first
height g1, a bend 311b, a convex portion 311c, and a
second straight tract 311d at a second height g2, lower
than said first height q1.

[0063] Figure 9 shows one possible embodimentofthe
first auxiliary element 610.

[0064] The first auxiliary element 610 preferably has a
respective lower profile 611 through which it selectively
acts upon the rods 20.

[0065] Preferably, the lower profile 611 has a substan-
tially straight first tract 611a at a third height q3, and a
substantially straight second tract 611b at a fourth height
q4.

[0066] Preferably, the third height q3 is substantially
equal to the first height q1.

[0067] Preferably, the fourth height g4 is substantially
equal to the second height 2.

[0068] Preferably, the first tract 611a and the second
tract 611b of the firstauxiliary element 611 are connected
by a junction tract 611c.

[0069] Preferably, the junction tract 611c joins the first
and second tracts 611a, 611b along a profile that is sub-
stantially straight, or anyway significantly less concave
than the bend 311b of the first active element 310.
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[0070] Preferably, the firstauxiliary element610is pro-
vided as a shaped plate having the shape shown by way
of example in Figure 9.

[0071] From a practical viewpoint, the first auxiliary el-
ement 610 may resemble a first active element 310 with
a partially filled bend 311b.

[0072] Preferably, the first active element 310 and the
first auxiliary element 610 are so arranged relative to
each other, e.g. side by side, that the connection portion
611c is located at the bend 311b. In other words, the
portion of the first auxiliary element 610 that is delimited
at the bottom by the connection portion 611c closes the
gap created, in a side view, by the bend 311b.

[0073] As will become more apparent below, the con-
nection portion 611c of the first auxiliary element 610
prevents some rods 20 (preferably one of two) from being
overturned by means of the bend 311b of the first active
element 310.

[0074] Figure 10 schematically shows a side view, from
the inside of the machine, in which one can see in the
foreground the first active element 310 almost totally cov-
ering the first auxiliary element 610, except for the termi-
nal part 611d and the portion corresponding to the con-
nection portion 611c.

[0075] Preferably, an arm 24 is mounted to atleastone
end of each rod 20; the arm 24 has a first end pivoted to
a corresponding end of the rod 20, and a second end
pivoted to a link of a respective one of the chains 10, 11.
[0076] Preferably, the first active element 310 cooper-
ates with the arms 24 to move the respective rods from
the first to the second position.

[0077] More in detail, the first active element 310 in-
tercepts the cranks 35 of the rods 20 in order to move
the rods 20 from the first to the second position.

[0078] Conveniently, the cranks 35 are subdivided into
a first and a second groups.

[0079] The cranks of the first group (Figure 16a) have
a longer longitudinal extension, while the cranks of the
second group (Figure 16b) have a shorter longitudinal
extension.

[0080] Note that said longitudinal extension is prefer-
ably measured in a direction substantially parallel to the
rods 20.

[0081] The first active element 310 is, in principle,
adapted to intercept the cranks 35 of both groups; the
first auxiliary element 610, instead, ensures that only the
cranks of the second group (i.e. the shorter ones) will be
intercepted by the first active element 310.

[0082] Consequently, the rods 20 fitted with cranks of
the second group are rotated about the respective pins
25 and positioned onto the guides 28 at the transition
from the ascending tract 18 to the advance branch 16 of
the chains 10, 11.

[0083] In particular, the shaped profile 311 of the first
active element 310 is adapted to intercept the cranks 35
of the second group to cause a rotation of the respective
control levers 34 and, consequently, a rotation of the re-
spective arms 24, so as to promote a movement of the
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respective rods 20 from the first position to the second
position.

[0084] Instead, the cranks of the first group will be in-
tercepted by the first auxiliary element 610 but not by the
first active element 310, and the respective rods 20 will
not be overturned, thus staying in the first position, i.e.
hung to the chains 10, 11, along the advance branch 16.
[0085] Anyway, the first auxiliary element 610 is so
shaped as to arrange the arms associated with cranks
of the first group in a substantially horizontal position in
the initial part of the advance branch 16, so as not to
hinder the fold formation process.

[0086] Preferably, the first auxiliary element 610 is po-
sitioned at such a distance from the respective chain 10
as to intercept the cranks 35 of the first group without
intercepting the cranks 35 of the second group.

[0087] In practice, the first active element 310 has a
planar extension substantially parallel to the planar ex-
tension of the first auxiliary element 610; said planar ex-
tensions are preferably substantially parallel to the chains
10, 11 and substantially orthogonal to the longitudinal
extension of the cranks 35.

[0088] Therefore, the cranks 35 of the second group,
being shorter, will not reach the first auxiliary element
610 and will be guided by the first active element 310
alone; instead, the cranks 35 of the first group, being
longer, will reach the first auxiliary element 610, which
will prevent them from rotating and overturning their re-
spective rods.

[0089] Preferably, the first active element 310 and the
first auxiliary element 610 are substantially integral with
each other.

[0090] Preferably, the overturning structure 300 com-
prises also a first motion member 320 acting upon the
first active element 310 for alternately moving the latter
back andforth, in particular along a direction substantially
parallel to the advance direction of the branch 16.
[0091] By way of example, the first motion member 320
(Fig. 11) may comprise an electric motor 321 associated
with a cam 322, which is appropriately sized for moving
the first active element 310 and the first auxiliary element
610 between the proximal end-of-travel position and the
distal end-of-travel position.

[0092] Note that, for simplicity, Figure 11 only shows
the first active element 310; as aforesaid, it is preferably
arranged next to the first auxiliary element 610 (on the
outside) and integral therewith. As schematically shown
in Figures 14a-14d, the first active element 310 is initially
in a distal end-of-travel position (on the left in the draw-
ing).

[0093] The black circles represent, in a schematic sec-
tional view, cranks 35 of the first group, whereas the
(empty) white circle represents a crank 35 of the second
group.

[0094] The crank of the second group follows the lower
profile of the first active element 310, as shown in Figures
14a-14f.

[0095] When the crank of the second group is at the
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second straight tract 311d of the lower profile 311 of the
first active element 310, the first motion member 320 will
move the first active element 310 towards a proximal
end-of-travel position, so as to be able to guide the crank
35 of the first group up to the guide 29a, as shown in
Figure 14f.

[0096] Thefirstactive element 310 will then be brought
back into the distal end-of-travel position, in order to in-
tercept the next crank of the second group.

[0097] The black circles, instead, follow the profile of
the first auxiliary element 610, as shown in Figures 15a-
15f.

[0098] As aforesaid, thanks to the connection portion
611c, said cranks will not enter the bend 311b of the first
active element 310, and their respective rods will not be
overturned.

[0099] After following the lower profile of the first aux-
iliary element 610, the crank of the first group, which is
dragged by the advance branch 16, will follow the termi-
nal part 611d of the same first auxiliary element 610, by
making use of the interspace H (Figures 15c¢-15d) avail-
able between the end of the second straight tract 611b
and the guide 29b.

[0100] Afterwards (Figures 15e-15f), the first auxiliary
element 610, which is integral with the first active element
310, will be moved from the distal end-of-travel position,
where itwas initially located, to the proximal end-of-travel
position, thus moving the crank of the first group up to
the guide 29b.

[0101] Note that the positions of the first auxiliary ele-
ment 610 shown in Figures 15a-15f correspond to the
positions of the first active element 310 shown in Figures
14a-14f.

[0102] Preferably, the overturning structure 300 further
comprises a first guide element 330, which is substan-
tially integral with the frame 200 and which has an arched
profile.

[0103] The first guide element 330 is located substan-
tially in the transition area between the ascending tract
18 and the advance branch 16 of the chain 10, 11.
[0104] The first guide element 330 performs the task
of starting a rotation of the rod 20 about the pin 25, guiding
the crank 35 in such a way that the control lever 34 and
the arm 24 will arrange themselves horizontally, from the
substantially vertical orientation taken in the ascending
tract 18.

[0105] The profile of the first guide element 330 is sub-
stantially contiguous to the shaped profile of the first ac-
tive element 310, and in particular to the first straight tract
311a.

[0106] Preferably, the first guide element 330 is at the
same distance from the chain 10, 11 as the first active
element 310. In this manner, the first guide element 330
can guide all the cranks 35, both those of the first group
and those of the second group, before they are selectively
intercepted by the first active element 310 and by the first
auxiliary element 610.

[0107] In practice, in the proximity of the upper end of
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the front branch 18, the crank 35 of the control lever 34
will first meet the profile of the first guide element 330
and then the shaped profile 311 of the first active element
310. The action of the first guide element 330 and of the
first active element 310, combined with the advance of
the chain, will prevent the rod 20 from staying in the hung
condition taken in the vertical tract 18, and will force the
rotation of the arm 24 to move the rod 20 from the hung
configuration to the suspended configuration.

[0108] The above applies to the rods associated with
cranks of the second group; as for the rods 20 associated
with cranks 35 of the first group, the first active element
310 will not be effective: the respective cranks will follow
the arched profile of the first guide element 330 and then,
instead of undergoing the overturning caused by the
shaped profile 311 of the first active element 310, such
cranks will follow the lower profile 611 of the first auxiliary
element 610; afterwards, the rods will return by gravity
into the hung position, staying there along the whole ad-
vance branch 16.

[0109] Advantageously, when the cranks 35 ofthe sec-
ond group undergo the rotation that causes the overturn-
ing of the respective rods 20, the motion structure will
impart an acceleration (a so-called "pull") to the chain 10,
11, so as to promote the formation of the fold and prevent
the fabric from sliding over the rod.

[0110] The timing of these accelerations can be deter-
mined as a function of the angular position of a reference
shaft (e.g. the shaft of the above-mentioned drive M3).
[0111] Note that, in practice, the rods 20 associated
with cranks of the first group perform no function in the
machine thus configured: they are simply deactivated
without being physically removed, and remain available
for future operations, wherein it may be necessary/desir-
able to make narrower folds.

[0112] Inorderto make the rods associated with cranks
of the first group operational again, it will be sufficient to
displace the first auxiliary element 610 in such a way that
the latter does not intercept the cranks of the first group
anymore. For example the first auxiliary element 610 can
be translated away from the chain 11. Preferably also
the first active element 310 is integrally translated; the
latter will intercept all the cranks, namely both the cranks
of the first group and the cranks of the second group, so
that all the rods will be overturned.

[0113] It is envisaged that the first auxiliary element
610 (and preferably the first active element 310) can be
displaced by means of a respective actuator (e.g. a hy-
draulic or electromechanical one) upon a manual or au-
tomatic command.

[0114] This displacement preferably occurs in a direc-
tion orthogonal to the displacement imposed by the first
motion member 320.

[0115] Note that the above description preferably only
concerned one end of each rod 20. Merely by way of
example, with reference to the schematic top view of Fig-
ure 7, the description preferably only concerned the right
end of each rod 20, i.e. the end where the first active
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element 310 operates.

[0116] Preferably, the overturning structure 300 may
comprise a second active element 340 operating at the
opposite end of the rod 20.

[0117] The shape and position of the second active
element 340 are wholly similar to those of the first active
element 310.

[0118] It acts upon the opposite end of the rod (e.g.
the left end, still with reference to Figure 7), thus inter-
cepting the respective crank 35 and causing the rotation
of the control lever 34 and the arm 24 about the pin 25,
very much as described with reference to the first active
element 310.

[0119] The second active element 340 is positioned
and configured in a manner such as to cause the over-
turning of the same rods acted upon by the first active
element 310.

[0120] In practice, the cranks 35 have a substantially
symmetrical design relative to a sagittal/longitudinal axis
of the machine 100. The first and second active elements
310, 340 are arranged symmetrically relative to said axis.
They will thus intercept the cranks belonging to the sec-
ond group without however interacting with the cranks of
the first group, so that the rods 20 associated with the
latter will remain in the hung position.

[0121] Advantageously, the second active element
340 is associated with a second auxiliary element 620.

[0122] The second auxiliary element 620 preferably
has a shape which is substantially identical to that of the
first auxiliary element 610. The second auxiliary element
620 ensures that only the cranks of the second group will
be intercepted and rotated by the second active element
340.

[0123] The cranks of the first group, instead, will follow
the profile of the second auxiliary element 620, so that
the respective rods will not be overturned.

[0124] Preferably, the second active element 340 and
the second auxiliary element 620 are symmetrical to the
first active element 310 and to the first auxiliary element
610 relative to the above-mentioned sagittal/longitudinal
axis of the machine 100.

[0125] Preferably, the overturning structure 300 further
comprises a second motion member 350.

[0126] The structure and operation of the second mo-
tion member 350 are preferably the same as those of the
first motion member 320.

[0127] The second motion member 350 imparts to the
second active element 340, and preferably to the second
auxiliary element 620, a motion which is similar to that
imparted by the first motion member 320 to the first active
element 310, and preferably to the first auxiliary element
610.

[0128] Also the second active element 340 and the
second auxiliary element 620 can be displaced, prefer-
ablyinadirection orthogonal to the longitudinal extension
of the active branch 16 and parallel to the floor 5 of the
machine 100, so that the second auxiliary element 620
does notintercept any crank, and all the cranks, instead,
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are intercepted by the second active element 340, so as
to overturn all the rods.

[0129] The motion imparted by the first and second
motion member 320, 350 is schematically represented
in Figures 14a-14f and 15a-15f.

[0130] The first motion member 320 and the second
motion member 350 operate in a synchronized manner,
so as to impartthe same motion to the first active element
310 (and preferably to the first auxiliary element 610) and
to the second active element 340 (and preferably to the
second aucxiliary element 620) at the same instants.
[0131] In this way, the machine 100 can act in a sub-
stantially simultaneous manner upon both ends of each
rod, thereby causing the latter either to be overturned or
to continue its travel in the hung condition.

[0132] Advantageously, the machine 100 further com-
prises a processing unit 400, at least associated with the
first motion structure M3, 12, 13, 14, 15 and with the first
motion member 320 for synchronizing the same.

[0133] Preferably, the processing unit 400 is also as-
sociated with the second motion member 340 in order to
synchronize the latter with the motion structure M3, 12,
13, 14, 15 and with the first motion member 320.
[0134] In particular, the processing unit 400 can be in-
putted a parameter representative of the current angular
position of a crankshaft taken as a reference, e.g. the
shaft of the drive M3 that causes the chain 10, 11 to
advance.

[0135] By comparing said parameter with previously
stored references, the processing unit 400 can thus de-
termine when the first (and possibly the second) motion
member, and hence the first (and possibly the second)
active element, needs to be moved.

[0136] In particular, according to predetermined angu-
lar positions of the reference shaft, the processing unit
400 will command the first (and possibly the second) mo-
tion member to move the first (and possibly the second)
active element between the distal end-of-travel position
and the proximal end-of-travel position, in accordance
with the above description.

[0137] For this purpose, the processing unit 400 will
send one of more activation signals S to the first and
possibly the second motion members 320, 340.

[0138] In one embodiment, the processing unit 400 in-
itially executes a step of aligning the various mo-
tors/drives controlled by it (e.g. the drive M3, the first
motion member 320, and possibly the second motion
member 340). In this manner, the machine can start op-
erating correctly, and the various parts thereof can be
moved with proper synchronism.

[0139] Should any problem or malfunction be detected
(e.g. an improperly positioned rod), the processing unit
400 will stop the machine and perform a new alignment
operation, so as to allow the machine to correctly resume
its operation.

[0140] Preferably, the processing unit 400 may be a
PLC configured for managing the whole machine 100.
[0141] The overturning structure 300 may advanta-
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geously comprise a second guide element 360, similar
to the first guide element 330, positioned upstream of the
second active element 340 and second auxiliary element
620.

[0142] Preferably, the cranks of the first and second
groups are alternated.

[0143] In other words, each rod 20 is associated with
apairof cranks 35, each one associated with a respective
end of the rod itself; both of such cranks 35 belong either
to the first group or to the second group. If cranks of the
first group are mounted at the ends of a given rod, then
cranks of the second group will be mounted at the ends
of the immediately preceding rod and at the ends of the
immediately following rod.

[0144] Likewise, if cranks of the second group are
mounted at the ends of a given rod, then cranks of the
first group will be mounted at the ends of the immediately
preceding rod and at the ends of the immediately follow-
ing rod.

[0145] In this manner, one rod out of two will be in-
volved in the fold formation process, while the other rods
will remain in the hung condition, i.e. inactive.

[0146] Accordingto a variant of the invention, the over-
turning structure 300 can selectively overturn rods 20
without moving the first active element 310, the first aux-
iliary element 610 (and possibly the second active ele-
ment 340 and second auxiliary element 620).

[0147] This variant is shown in figures 21a-21b, 22a-
22b, 23a-23f, 24a-24f, 25a-25b, 26-26b, 27-30.

[0148] In this variant, the first active element 310, the
first auxiliary element 610 and preferably the second ac-
tive element 340 and second auxiliary element 620 are
substantially motionless, i.e. integral with the frame 200
of the machine 100. Their position is the aforesaid distal
end-of-travel.

[0149] The machine 100 comprises a main guide G1
arranged close to the active branch 16 and adapted to
engage cranks 35 such that the respective rods 20 are
kept in the second position (i.e. overturned) along the
active branch 16.

[0150] Practically the main guide G1, which can re-
place the aforesaid guides 29a, 29b, can be shaped as
a cantilever horizontally extending from the side wall 2, 3.
[0151] Theoverturningstructure 300 further comprises
a first directing device 370 configured for selectively al-
lowing the cranks 35 to reach main guide G1.

[0152] More in detail, the first directing device 370 is
configured in such a way as to close the gap between
the first active element 310 and the main guide G1: when
the first directing device 370 closes said gap, then the
cranks 35 of the second group can follow the profile of
the same first directing device 370 and reach the main
guide G1; when the first directing device 370 leaves the
gap open, the cranks 35 of the first group "fall" into the
gap (because of the gravity that acts on the respective
rods) and the respective rods 20 remain in the hung con-
dition, maintaining such condition along the active branch
16.

10

15

20

25

30

35

40

45

50

55

[0153] It is to be noted that, in the variant previously
disclosed, the gap between the first active element 310
and the guide 29a is dynamically filled, when necessary,
by the movement of the first active element 310 and first
auxiliary element 610.

[0154] In the present variant, instead, at least the first
directing device 370 is envisaged.

[0155] Figures 21a-21b schematically show perspec-
tive views of the first directing device 370.

[0156] Preferably the first directing device 370 com-
prises a guide portion 371, adapted to intercept the
cranks 35 of the first group.

[0157] Preferably the first directing device 370 com-
prises a closing portion 372, that selectively closes the
gap between the first active element 310 and the main
guide G1 and allows the cranks 35 of the second group
to reach the same main guide G1.

[0158] Preferably the first directing device 370 is piv-
otally mounted, preferably at its first end 370a, on the
frame 200, in particular on the side wall 2, 3.

[0159] Preferably the first directing device 370 com-
prises a return element 373, adapted to bring the first
directing device 370 back in an initial position, after it has
been moved by a crank 35 of the first group.

[0160] Preferably the return element373actsonasec-
ond end 370b of the first directing device 370, opposite
to said first end 370a.

[0161] For example, the return element 373 can be re-
alized as a resilient element (e.g. a spring, as schemat-
ically shown in figures 21a-21b).

[0162] As an alternative, the return element 373 can
be realized ad a pushing element (e.g. of the pneumatic
type).

[0163] As an alternative or in addition to the above, the

return element 373 can comprise a weight, cantilevered
on the first end 370a, so as to favor the clockwise rotation
(in the view of figure 21a) of the first directing element
370.

[0164] Preferably the first directing device 370 is ar-
ranged so that the closing portion 372 closes the gap
between the first active element 310 and the main guide
G1.

[0165] Preferably the first directing device 370 is sub-
stantially arranged at a lower height than the first active
element 310 and the main guide G1.

[0166] Preferably the first directing device 370 is posi-
tioned so as to intercept the cranks 35 of the first and
second group when the latter are sliding along the lower
edge of the first active element 310 or the first auxiliary
element 610.

[0167] Preferably the first directing device 370 is ar-
ranged at such a distance from the respective chain 11
that the guide portion 371 intercepts the cranks 35 of the
first group and not the cranks 35 of the second group.
[0168] Insummary,thefirstdirectingdevice 370is sub-
stantially realized as a pivoted lever, including portions
having different widths (measured in a direction parallel
to rods 20), associated to a return element. The portions
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having different widths are the guide portion 371 and the
closing portion 372.

[0169] Figure 25a schematically shows a crank 35a of
the first group, a crank 35b of the second group, the first
active element 310, the first auxiliary element 610, the
chain 11, the first directing device 370 and the main guide
G1. In this configuration, the cranks 35a of the first group
are long enough to be intercepted by the first auxiliary
element 610 and by the guide portion 371 of the first
directing element 370. Accordingly the respective rod is
not overturned. The cranks 35b of the second group, in-
stead, are short enough not to be intercepted by the first
auxiliary element and thus cooperate with the first active
element 310 and the closing portion 372 of the first di-
recting element 370, so as to reach the main guide G1.
Accordingly the respective rod is overturned and main-
tained in the suspended position.

[0170] Preferably the firstdirecting element 370 is sub-
stantially integral with the first active element 310 and
the first auxiliary element 610.

[0171] Preferably the first directing device 370 is nor-
mally in the position schematically represented in figure
24a. In particular it is maintained in such position by the
return element 373.

[0172] When a crank 35 of the first group, dragged by
the chain 11, arrives at the first directing device 370 (fig-
ures 24b-24c), it is intercepted by the guide portion 371
(figure 24d). Since the crank goes forward, the first di-
recting device 370 rotates counterclockwise (figure 24¢e)
and opens a path for the same crank towards the gap.
The crank of the first group, under the action of the re-
spective rod’s weight, enters such gap. The crank and
the respective rod, always dragged by chain 11, advance
along the active branch 16 in the hung condition, without
cooperating to the formation of any fold.

[0173] When the firstdirecting device 370 does not un-
dergo the action of the crank of the first group anymore,
it is brought back to the initial position by the return ele-
ment 373 (figure 24f).

[0174] When a crank 35 of the second group, dragged
by chain 11, reaches thefirst directing device 370 (figures
23a-23d), it is not intercepted by the guide portion 371,
since the latter is arranged at too a long distance from
the chain. The crank of the second group thus advances
until it reaches the closing portion 372 (figure 23e), which
allows the same crank to arrive at the main guide G1
(figure 23f) .

[0175] Accordingly, in this case, the first directing de-
vice 370 is not displaced.

[0176] The rod 20 associated to the crank 35 of the
second group remains in the overturned condition,
thanks to the constraint imposed to the respective crank
by the main guide G1 and to the constraint imposed to
the pin 25 by the chain 11.

[0177] Itis to be noted that the above disclosure con-
cerns only one side of the machine 100, wherein only
one end of rods 20 is dealt with. Advantageously, it is
envisaged that a similar structure is provided also on the
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opposite side of the machine, said similar structure com-
prising an auxiliary guide G2 and a second directing de-
vice 380, entirely analogous to the main guide G1 and
the first directing device 360 disclosed hereabove.
[0178] Figure 26a schematically shows a crank 35a of
the first group, a crank 35b of the second group, the sec-
ond active element 340, the second auxiliary element
620, the chain 10, the second directing device 380 and
the auxiliary guide G2. The same remarks presented
above concerning figure 25a also apply to figure 25a.
[0179] Figure 26b shows the same elements in a dif-
ferent configuration, similar to the one shown in figure
25b, wherein all the rods are overturned, both the rods
associated with cranks 35a of the first group and the rods
associated with cranks 35b of the second group.

[0180] Preferably the second directing element 380 is
substantially integral with the second active element 340
and the second auxiliary element 620.

[0181] Itis to be noted that figures 25a-25b and 26a-
26b, as far as the transversal displacement of the first
active element 310, the first auxiliary element 610, the
second active element 340 and the second auxiliary el-
ement 620 is concerned, can also be applied to the pre-
vious variant of the machine 100.

[0182] Figures 22a-22b schematically show perspec-
tive views of the second directing device 380.

[0183] Isitalso to be noted that the main guide G1 and
preferably the auxiliary guide G2 can be advantageously
used also in the previous variant, instead of guides 29a,
29b.

[0184] As already disclosed in the previous variant, it
is possible to modify the functioning of the machine, and
to overturn all the rods, by displacing the first active ele-
ment 310 and the first auxiliary element 610 in a direction
substantially orthogonal to the longitudinal extension of
the active branch 16.

[0185] Figure 25a schematically shows the arrange-
ment of the elements in case only the rods associated
with the cranks 35b of the second group are overturned.
[0186] Figure 25b schematically shows the arrange-
ment of the elements in case all the rods are overturned:
the first auxiliary element 610 does not intercept any
crank anymore, whereas the first active element 310 in-
tercepts all the cranks, namely both those of the first
group and those of the second group.

[0187] The same applies to the second active element
340 and the second auxiliary element 640, shown in fig-
ures 26a-26b.

[0188] With reference to Figures 4 - 6, the following
will describe the operation of the machine 100 during the
formation of the fold in the case wherein the first active
element 310 can intercept all the cranks 35.

[0189] It should however be noted that, in accordance
with the invention, the rods are overturned selectively,
preferably in an alternate fashion. The following part of
the description, which will refer to Figures 4-6, is merely
aimed at illustrating in detail the overturning motion of
the rods 20 and the formation of the respective folds.
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[0190] With the conveyor T in motion, the cranks 35 of
the ascending rods 20a come first into contact with the
arched profile of the guide element 330; a rod 20b is in
the position immediately upstream of the upper rail 28
and is supported in this position by the second straight
tract 311d of the active element 310. In the space be-
tween the roller 8 and the rod 20b, the pre-humidification
nozzle 33 prevents the fabric from sliding, and an open
fold Fi is formed, the front edge 60 of which touches the
rod 20c, relative to which said edge is located down-
stream, with reference to the running direction of the con-
veyor T. Reference 20a designates the rod that follows
the above-mentioned rod 20b.

[0191] This forwards motion simultaneously brings
about the following movements: the rod 20a, through the
effect of the sliding action of the corresponding cranks
35 along the guide element 330 and of the interaction
with the first active element 310 (and possibly with the
second active element 340), makes a substantially pen-
dulum-like movement about the pin 25 where its arms 24
are attached to the chains 10, 11. The rod 20c pushes
forward the front edge 60 of the open fold, with which it
comes in contact on the back side (unprinted part) of the
fabric. While continuing to advance along the arched pro-
file of the guide element 330 and interacting with the first
active element 310 (and possibly with the second active
element 340), the cranks 35 of the rod 20c cause the rod
to start rotating upwards, thereby bringing it into the po-
sition 20b, i.e. substantially at the same level as the rail
28.

[0192] Whenthese movements are over, while the pre-
viously considered fold Fi will be closed and supported
by the rod 20b - 20d, which will now occupy the initial
position of the active branch 16 of the conveyor T, a new
open fold will have been formed between the roller 8 and
the rod 20c, thus repeating the fold formation cycle.
[0193] Thanks to the cooperation between the first ac-
tive element 310 and the first auxiliary element 610, the
operation of the machine according to the invention will
be similar to that described above, the only difference
being that not all the rods 20 will be overturned (prefer-
ably, as aforesaid, one out of two) and the folds will there-
fore be formed only by the overturned rods.

[0194] Figures 12 and 13a-13c, instead, show the op-
eration of the machine according to the invention, where-
in the overturning structure 300 operates as described
above.

[0195] Reference numeral 20’ designates the rods as-
sociated with cranks of the first group, i.e. rods which will
not be overturned and will remain, downstream of the
overturning structure 300, in a position hung to the chain.
[0196] Reference numeral 20" designates the rods as-
sociated with cranks of the second group, which will be
overturned while following the profile of the first active
element 310.

[0197] In particular, Figure 13b shows how the crank
of the first group, associated with the rod 20’, will "fall"
into the free space available downstream of the first ac-
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tive element 310, since the latter will be in its distal end-
of-travel position.

[0198] Figure 13c shows how the crank of the second
group, associated with the rod 20", after having been
rotated by the lower profile of the first active element 310,
will be "accompanied" by the latter towards the guide
29a; the first active element 310 will, in fact, be moved
towards the beginning of the guide 293, i.e. into its prox-
imal end-of-travel position, so that no gap will be available
for the crank, and the rod 20” will be kept in the reached
position.

[0199] Note that the machine 100 according to the in-
vention, as aforementioned, can be modified for over-
turning all the rods 20, i.e. both those associated with the
cranks of the first group and those associated with the
cranks of the second group.

[0200] For this purpose, the first auxiliary element 610
is removed (or at least moved into a non-operational po-
sition); preferably, also the second auxiliary element 620
is removed, or at least moved into a non-operational po-
sition.

[0201] With the machine thus configured, it willno long-
er be necessary to move the first active element 310 (and
the second active element 340) as described above.
[0202] The first (and preferably the second) active el-
ement 310 (and 340) can be moved by means of the
respective actuator, so as to impart an acceleration to
the rotation of the crank. This promotes the formation of
the folds, and also avoids the necessity of imparting the
above-mentioned "pulls" to the chain 10, 11.

[0203] The invention offers significant advantages.
[0204] First and foremost, the machine according to
the invention can prevent the formation of undesired du-
plicates after digital printing processes.

[0205] The same machine can also implement a rod
overturning technique which is reliable and which uses
little room.

[0206] It should be noted that the above-described rod
overturning mechanism can advantageously be used not
necessarily for selectively overturning the rods, but for
ensuring that the feeding chain will move at a substan-
tially constant speed.

[0207] In this way it is possible to prevent the chain
from being subjected to sudden accelerations ("pulls")
useful for giving the rods the necessary force for over-
turning.

[0208] By moving the chain at a substantially constant
speed, it is possible to reduce the probability of fold wav-
ing, and hence the probability that prints made on differ-
entfolds might come into contact with each other, thereby
ruining each other.

[0209] Inaccordance with this aspect of the invention,
a machine for treating folded printed fabrics comprises:

a. a frame (200), delimiting at least one fabric (40)
treatmentchamber (1), the latter being equipped with
an inlet (6) and an outlet (7) for the fabric (40);

b. a conveyor (T) for advancing the fabric within said
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chamber (1), comprising:

i. a pair of endless chains (10, 11), each chain
(10, 11) having an active or advance branch (16)
extending between said inlet (6) and said outlet
()

ii. a first motion structure (M3, 12, 13, 14, 15) for
promoting the advance of said chains (10, 11);

c. a plurality of fabric supporting rods (20), each rod
(20) having its ends supported by said chains (10,
11), said rods (20) being associated with said chains
(10, 11) such that they can be moved from a first
position in which they are hung to said chains (10,
11) to a second position above said chains (10, 11);
d. a second motion structure (300), at least partially
mobile relative to said frame (200), and configured
for moving said rods (20) from said first position to
said second position.

[0210] Preferably, said second motion structure (300)
comprises:

a. a first active element (310), movable relative to
said frame (200) and active upon said rods (20);

b. a first actuator (320) associated with said first ac-
tive element (310) for moving the same.

[0211] Preferably, at least at one end of each rod (20),
said machine (1) comprises an arm (24), the latter having
afirstend pivoted to a corresponding end of said rod (20)
and a second end pivoted to a link of a respective one
of said chains (10, 11), said first active element (310)
cooperating with said arm (24) for moving said rod (20)
from the first position to the second position.

[0212] Preferably, said first active element (310) has
a shaped profile (311) adapted to cooperate with said
arm (24) for moving said rod (20) .

[0213] Preferably, said arm (24) is pivoted to said link
through a pin (25), a control lever (34) fitted with a crank
(35) being constrained to said pin (25) on the side oppo-
site to said link with respect to said arm (24).

[0214] Preferably, said shaped profile (311) is adapted
to intercept said crank (35) to cause a rotation of said
control lever (34) and, consequently, a rotation of said
arm (24), so as to promote a movement of the respective
rod (20) from the first position to the second position.
[0215] Preferably, said first actuator (320) is adapted
to place said first active element (310) into a position in
which said first active element (310) intercepts said crank
(35), and then to move said first active element (310) in
a manner such that the latter drags said crank (35) and
promotes the rotational movement of the respective rod
(20).

[0216] Preferably, said second motion structure (300)
further comprises a guide element (330) substantially in-
tegral with said frame (200) and having an arched profile
located substantially at an upper end of an ascending
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tract (18) of said chain (10, 11).

[0217] Preferably, said machine (1) further comprises
aprocessing unit (400) associated with said first and sec-
ond motion structures (M3, 12, 13, 14, 15; 300) for syn-
chronization thereof.

[0218] Preferably, said processing unit (400) is config-
ured for sending one or more activation signals (S) to
said second motion structure (300) as a function of po-
sitions reached by the first motion structure.

[0219] Preferably, uponreception of atleast one of said
activation signals (S), said first actuator (320) effects a
first movement of said first active element (310) into a
position in which it intercepts said crank (35), and a sec-
ond movement of said first active element (310) to cause
the respective arm (24) to rotate and, consequently, the
corresponding rod (20) to move.

[0220] Preferably, said second motion structure (300)
is configured for moving said rods (20) from the first po-
sition to the second position while said chains (10, 11)
are advancing.

[0221] Preferably, to each end of said rod (20) a re-
spective arm is pivoted, which in turn is pivoted, at its
opposite end, to a link of a respective one of said chains
(10, 11), wherein said first active element (310) cooper-
ates with one of said arms, said machine further com-
prising a third motion structure (500), which is at least
partially movable relative to said frame (200) and active
upon the other arm for promoting the movement of said
rod from the first position to the second position.

[0222] Preferably, said third motion structure (500)
comprises:

a. a second active element (510), movable relative
to said frame (200) and active upon the other arm of
said rod (20);

b. a second actuator (520) associated with said sec-
ond active element (510) for moving the same.

[0223] The general structure of the machine according
to this embodiment is similar to the one shown in Figures
1-6; the features described above with reference to these
drawings may therefore be also included in the machine
according to this second embodiment.

[0224] Inthis second embodiment, the first and second
auxiliary elements 610, 620 are not used.

[0225] The overturning of the rods is thus obtained by
means of the second motion structure 300 and, prefera-
bly, of the third motion structure 500.

[0226] Preferably, the second motion structure 300 is
positioned and operates in the final part of the ascending
tract 18 and in the initial tract of the advance branch 16.
[0227] Preferably, the second motion structure 300 is
positioned and operates at the toothed wheel 15.
[0228] Preferably, the first active element 310 (Figure
18) has a shaped profile 311 adapted to cooperate with
said arm 24.

[0229] Inthe preferred embodiment, the shaped profile
311is suitable forintercepting the crank 35 so as to cause
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a rotation of the control lever 34 and hence a rotation of
the arm 24, thus promoting the movement of the rod 20
from the first position to the second position.

[0230] Preferably,the shaped profile 311 may be alow-
er profile of the first active element 310. For example,
the first active element 310 may be implemented as a
suitably shaped plate.

[0231] The shaped profile 311 may comprise, in suc-
cession, a first straight tract 311a at a first height g1, a
bend 311b, a convex portion 311c, and a second straight
tract 311d at a second height g2, lower than said first
height q1.

[0232] Under the action of the first actuator 320, the
first active element 310 is first positioned in a manner
such that the first active element will intercept the crank
35 (Figures 18a, 18b). In practice, the crank 36 will be
intercepted by the bend 311b.

[0233] Afterwards, the first actuator 320 will act upon
the first active element 310 in a manner such that the
latter will drag the crank 35 and, through the above-de-
scribed mechanism comprising the control lever 34, the
pin 25 and the arm 24, will promote the rotational move-
ment of the rod 20 (Figures 19a, 19b).

[0234] Preferably, the motion of the first active element
310 is an alternate linear motion, i.e. a so-called to-and-
fro motion.

[0235] The position where the first active element 310
intercepts the crank 35 corresponds to a proximal end-
of-travel position (Figures 18a, 18b) of the linear trajec-
tory. The movement towards the distal end-of-travel po-
sition (Figures 19a, 19b) causes the rod 20 to move as
described above.

[0236] The movement of the first active element 310
after it has intercepted the crank 35 occurs in a direction
opposite to the advance direction of the active branch 16.
[0237] Due to the combined motions of the active ele-
ment 310 (which drags the crank 35 to the left in the
drawings) and of the chain 10, 11 (which drags the pin
25 to the right in the drawings), the rod 20 will be rotated
about the pin 25.

[0238] More in detail, the following motion steps can
be generally defined:

1. The crank 35 dragged by the chain 10, 11 follows
the first straight tract 311a (Figures 20a-20d).

2. The crank 35 is then intercepted by the bend 311b
(Figure 20e).

3. The first active element 310 is moved from the
proximal end-of-travel position X1 to the distal end-
of-travel position X2, and the crank 35, being con-
strained into the bend 311b, undergoes a sudden
acceleration, opposite to the forward motion of the
active branch 16 of the chain (Figure 20f).

4. The crank 35 goes on, dragged by the chain 10,
11, following the convex portion 311c (Figures 20g,
10h).

5. The crank 35 goes on, dragged by the chain 10,
11, following the second straight tract 311d (Figure
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20i).

[0239] Preferably, the first height q1 of the first straight
tract 311a is substantially equal to the height at which
the pin 25 is located. In fact, during step 1, the control
lever 34 and the arm 24 are substantially horizontal (or
anyway only slightly inclined).

[0240] As aforesaid, the second height g2 of the sec-
ond straight tract is preferably lower than the first height
q1, and is therefore lower than the height at which the
pin 25 is located. During step 5, the control lever 34 and
the arm 24 are so inclined that the rod 20 is higher than
the active branch 16, being in particular sufficiently high
for positioning the wheels 26 onto the guides 28.
[0241] Preferably, at the beginning of step 1 the first
active element 310 is in the distal end-of-travel position
X2, which was reached at the end of the motion of the
preceding rod (Figure 20a). When the crank 35 is about
to reach the bend 311b (Figure 20b), the first actuator
320 moves the first active element 310 into the proximal
end-of-travel position X1 (Figure 20c). The crank 35 will
thus follow the first straight tract 311a again (Figures 20c,
20d), until it is intercepted by the bend 311b (step 2, Fig-
ure 20e).

[0242] Preferably, step 3 occurs in such a way that the
motion of the first active element 310 allows the rod 20
to rise above its minimum height relative to the advance
branch 16.

[0243] As schematically shown in Figure 19c, the ro-
tation imparted to the rod 20 is opposite (counterclock-
wise) to the general advance direction of the chains 10,
11 (clockwise).

[0244] In particular, the arrows A1, A2, A3 indicate the
direction of motion of the first active element 310, the
direction of motion of the chains 10, 11, and the direction
of rotation of the arm 24, which defines the rotational
motion of the rod 20 about the axis of the pins 25.
[0245] Notethatthe dimensional proportions of the var-
ious elements shown in Figure 19¢ do not correspond to
the actual proportions: the proportions have been
changed merely for better presenting the features of the
parts shown.

[0246] Preferably, the second overturning structure
300 further comprises a guide element 330 which is sub-
stantially integral with the frame 200 and which has an
arched profile.

[0247] The guide element 330 is located substantially
in the transition area between the ascending tract 18 and
the advance branch 16 of the chain 10, 11.

[0248] The guide element 330 performs the task of
starting a rotation of the rod 20 about the pin 25, guiding
the crank 35 in such a way that the control lever 34 and
the arm 24 will arrange themselves horizontally, from the
substantially vertical orientation taken in the ascending
tract 18.

[0249] The profile of the guide element 330 is substan-
tially contiguous to the first straight tract 311a of the first
active element 310, when the latter is in the distal end-
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of-travel position X2.

[0250] In practice, in the proximity of the upper end of
the front branch 18, the crank 35 of the control lever 34
will first meet the profile of the guide element 330 and
then the shaped profile 311 of the first active element
310. The action of the first guide element 330 and of the
first active element 310, combined with the advance of
the chain, will prevent the rod 20 from staying in the hung
condition taken in the vertical tract 18, and will force the
rotation of the arm 24 to move the rod 20 from the hung
configuration to the suspended configuration.

[0251] The first actuator 320 may comprise an electric
motor 321 associated with a cam 322, appropriately sized
for moving the first active element 310 between the prox-
imal end-of-travel position X1 and the distal end-of-travel
position X2.

[0252] It should be noted that the above description
preferably only applies to the second motion structure
300, which, through its own first active element 310, acts
upon an arm 24 (by means of the respective control lever
34 and the crank 35) that is constrained to a first end of
the rod 20. The machine 100 advantageously comprises
a third motion structure 500, which is wholly similar to
the second motion structure 300. The third motion struc-
ture 500 is at least partially movable relative to the frame
200, and is active upon the arm constrained to the second
end of the rod 20 itself.

[0253] The third motion structure 500 operates in the
same way as the second motion structure 300 and is
synchronized therewith, so as to jointly promote the ro-
tational motion of the rod 20 about the respective pin 25
and move the rod 20 from the first position to the second
position.
[0254]
prises:

Preferably, the third motion structure 500 com-

a. a second active element 510, movable relative to
the frame 200 and active upon the arm 24 pivoted
to the second end of the rod 20;

b. a second actuator 520 associated with the second
active element 510 for moving the same.

[0255] The structure and shape of the second active
element 510 are wholly similar to those of the first active
element 310.

[0256] The motion imparted to the second active ele-
ment 510 is wholly similar to that imparted to the first
active element 310.

[0257] The second actuator 520 can be implemented
in the same manner as the first actuator 520.

[0258] The third motion structure 500 may also be pro-
vided with a guide element 530 wholly similar to the guide
element 330 of the second motion structure 300.
[0259] Inbrief, when arod 20 needs to be rotated about
the pins 25 so that it can be laid onto the guides 28, the
second and third motion structures 300, 500 will act on
a respective arm 24 pivoted to a corresponding end of
the rod 20, thus effecting the described movement.
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[0260] Advantageously, the machine 100 further com-
prises a processing unit 400 associated with at least the
first and second motion structures M3, 12, 13, 14, 15;
300 for synchronization thereof.

[0261] Preferably, the processing unit 400 is also as-
sociated with the third motion structure 500 for synchro-
nizing the latter with the first and second motion struc-
tures.

[0262] In particular, the processing unit 400 can be in-
putted a parameter representative of the current angular
position of a crankshaft taken as a reference, e.g. the
shaft of the drive M3 that causes the chain 10, 11 to
advance.

[0263] By comparing said parameter with previously
stored references, the processing unit400 can determine
when the first (and possibly the second) active element
needs to be moved.

[0264] In particular, according to predetermined angu-
lar positions of the reference shaft, the processing unit
400 will command the first (and possibly the second) ac-
tuator to move the first (and possibly the second) active
element into the proximal end-of-travel position, and then
to move the same active element into the distal end-of-
travel position.

[0265] For this purpose, the processing unit 400 will
send one of more activation signals S to the second (and
possibly the third) motion structure.

[0266] In one embodiment, the processing unit 400 in-
itially executes a step of aligning the various mo-
tors/drives controlled by it (e.g. the drive M3, the first
actuator 320, and possibly the second actuator 520). In
this manner, the machine can start operating correctly,
and the various parts thereof can be moved with proper
synchronism.

[0267] Should any problem or malfunction be detected
(e.g. an improperly positioned rod), the processing unit
400 will stop the machine and perform a new alignment
operation, so as to allow the machine to correctly resume
its operation.

[0268] Preferably, the processing unit 400 may be a
PLC configured for managing the whole machine 100.

Claims

1. A machine for treating folded printed fabrics, com-
prising:

a. a frame (200), delimiting at least one fabric
(40) treatment chamber (1), the latter being
equipped with an inlet (6) and an outlet (7) for
the fabric (40);

b. a conveyor (T) for advancing the fabric within
said chamber (1), comprising:

i.a pair of endless chains (10, 11), each
chain (10, 11) having an active or advance
branch (16) extending between said inlet (6)
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and said outlet (7);

ii.afirst motion structure (M3, 12,13, 14, 15)
for promoting the advance of said chains
(10, 11);

c. a plurality of fabric supporting rods (20), each
rod (20) having its ends supported by said
chains (10, 11), said rods (20) being associated
with said chains (10, 11) such that they can be
moved from a position in which they are hung
to said chains (10, 11) to a second position
above said chains (10, 11) ;

d. a second motion structure (300), at least par-
tially mobile relative to said frame (200), and
configured for moving said rods (20) from said
first position to said second position.

A machine according to claim 1, wherein said second
motion structure (300) comprises:

a.a first active element (310), movable relative
to said frame (200) and active upon said rods
(20);

b.a first actuator (320) associated with said first
active element (310) for moving the same.

A machine according to claim 2, comprising, at least
at one end of each rod (20), an arm (24), the latter
having a first end pivoted to a corresponding end of
said rod (20) and a second end pivoted to a link of
a respective one of said chains (10, 11), said first
active element (310) cooperating with said arm (24)
for moving said rod (20) from the first position to the
second position.

A machine according to claim 3, wherein said first
active element (310) has a shaped profile (311)
adapted to cooperate with said arm (24) for moving
said rod (20).

A machine according to claim 3 or 4, wherein said
arm (24) is pivoted to said link through a pin (25), a
control lever (34) fitted with a crank (35) being con-
strained to said pin (25) on the side opposite to said
link with respect to said arm (24).

A machine according to claims 4 and 5, wherein said
shaped profile (311) is adapted to intercept said
crank (35) to cause a rotation of said control lever
(34) and, consequently, a rotation of said arm (24),
so as to promote a movement of the respective rod
(20) from the first position to the second position.

A machine according to claim 6, wherein said first
actuator (320) is adapted to place said first active
element (310) into a position in which said first active
element (310) intercepts said crank (35), and then
to move said first active element (310) in a manner

10

15

20

25

30

35

40

45

50

55

14

EP 3 527 707 A1

10.

1.

12.

13.

14.
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such that the latter drags said crank (35) and pro-
motes the rotational movement of the respective rod
(20).

A machine according to claim 2 and any one of claims
3 to 7, wherein said second motion structure (300)
further comprises a guide element (330) substantial-
ly integral with said frame (200) and having an arched
profile located substantially at an upper end of an
ascending tract (18) of said chain (10, 11).

A machine according to any one of the preceding
claims, further comprising a processing unit (400)
associated with said first and second motion struc-
tures (M3, 12, 13, 14, 15; 300) for synchronization
thereof.

A machine according to claim 9, wherein said
processing unit (400) sends one or more activation
signals (S) to said second motion structure (300) as
a function of positions reached by the first motion
structure.

A machine according to claim 10, wherein, upon re-
ception of at least one of said activation signals (S),
said first actuator (320) effects a first movement of
said first active element (310) into a position in which
itintercepts said crank (35), and a second movement
of said first active element (310) to cause the respec-
tive arm (24) to rotate and, consequently, the corre-
sponding rod (20) to move.

A machine according to any one of the preceding
claims, wherein said second motion structure (300)
is configured for moving said rods (20) from the first
position to the second position while said chains (10,
11) are advancing.

A machine according to claim 3 and any one of claims
4 to 12, wherein to each end of said rod (20) a re-
spective arm is pivoted, which in turn is pivoted, at
its opposite end, to a link of a respective one of said
chains (10, 11), wherein said first active element
(310) cooperates with one of said arms, said ma-
chine further comprising a third motion structure
(500), which is at least partially movable relative to
said frame (200) and active upon the other arm for
promoting the movement of said rod from the first
position to the second position.

A machine according to claim 13, wherein said third
motion structure (500) comprises:

a. a second active element (510), movable rel-
ative to said frame (200) and active upon the
other arm of said rod (20);

b. a second actuator (520) associated with said
second active element (510) for moving the same.
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