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(54) MACHINE FORFINISHING FLEXIBLE LAMINAR SURFACES USED AS COATING OF OBJECTS

(57) A machine (1) for finishing flexible laminar sur-
faces (P) used as coating of objects comprising a
load-bearing frame (2) resting on a reference surface (S),
a lower transport and contrast cylinder (3), covered with
flexible material and stably coupled to the load-bearing
frame (2), operatively connected with first motorization
means (4) which rotate it around a first transverse axis
(X4) defined by the lower cylinder (3), an upper coating
cylinder (5), provided with an engraved outer surface (5a)
and stably coupled to the load-bearing frame (2), oper-
atively connected with second motorization means (6)
which rotate it around a second transverse axis (X,) de-
fined by the upper cylinder (5) which is superiorly facing
and opposed to the lower cylinder (3) from which it is
spaced apart to define a passage light (7) that receives

one at a time spread flexible laminar surfaces (P) at least
partly supported by the lower cylinder (3), and a trans-
versal blade (8), coupled to the load-bearing frame (2),
operatively connected with the upper cylinder (5), on the
outer surface (5a) of which it distributes a film of liquid
product (L) which the upper cylinder (5), while rotating
around the second transverse axis (X,), deposits by pres-
sure, at the passage light (7), on the upper face (P) of
the flexible laminar surfaces (P) advancing along a pre-
fixed direction (F) and supported by the lower transport
and contrast cylinder (3). In particular, the ratio (D4/D>)
between the diameter (D) of the lower cylinder (3) and
the diameter (D,) of the upper cylinder (5) has a value
comprised between 1.35 and 1.40 (1.35 <D,/D, < 1.40).
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Description

[0001] The presentinvention relates to a machine for
finishing flexible laminar surfaces used as coating of ob-
jects, items or products of various kinds: in this regard,
the flexible laminar surfaces finished by the improved
machine of the invention comprise leather, imitation
leather, synthetic material, fabric and/or similar (with spe-
cific exclusion of the paper).

[0002] Itis known that, to perform the finishing (or col-
ouring) processing of flexible laminar surfaces such as
the leathers used in the tanning industry, finishing ma-
chines are mainly used (better known in the industry as
"roller spreaders”, "spreading machines" or more simply
"spreader") in which the leather to be finished, preferably
conveyed by a pair of mutually opposite feeding belts,
passes on a lower transport and contrast cylinder made
of rubber (so-called rubberized cylinder) and functionally
and constructively arranged downstream the aforesaid
conveying and stretching group.

[0003] Atthe same time, an upper spreading cylinder,
provided with an engraved outer surface (so-called en-
graved cylinder) and facing and opposite to the underly-
ing rubberized lower cylinder which counteracts its ac-
tion, pressing on the upper face of the leather in advance,
deposits afilm of liquid product useful for the finishing/col-
ouring of the leather and previously distributed on the
outer surface of the engraved upper cylinder by distribu-
tion means (such as a transverse blade, generally iden-
tified as "doctor blade").

[0004] The engraved upper cylinder (as well as, more-
over, the rubberized lower cylinder) is rotated by respec-
tive motorization means, installed on the load-bearing
frame of the finishing machine in synchronous mode with
the direction of advancement of the leather on the relative
feeding belt, orin reverse, thatis in the direction opposite
to the direction of advance of the leather: this means that
when successive portions of the outer surface of the up-
per cylinder in rotation progressively meet the underlying
leather in linear advancement, the ones are moving in
accordance or not with the other, depending on whether
synchronous or inverse mode is operating.

[0005] In general, the execution of leather (especially
if soft leather) finishing treatments in the aforesaid in-
verse mode, is entrusted to a rubberized conveyor belt
whose broader surface front ensures leather adhesion
and traction, while the execution of leather finishing treat-
ments that provide for printing with drawings and/or ef-
fects of various types takes place in synchronous mode
preferably by means of a rubberized transport and con-
trast cylinder, in order to get a more precise contact be-
tween the engraved cylinder and the leather to be fin-
ished.

[0006] The presentinvention relates specifically to the
machines for finishing flexible laminar surfaces (used as
coating of objects, items and/or products) which com-
prise a lower cylinder rather than a rubberized conveyor
belt as transport and contrast surface.
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[0007] A result, if not perfect at least optimal, of the
leathers finishing operation, besides depending on areg-
ular and constant traction of these in the passage light
created between the engraved upper cylinder and the
rubberized lower cylinder, depends mainly on the effec-
tiveness with which the engraved upper cylinder trans-
fers, deposits or spreads the liquid product over the entire
upper face of the material to be treated (the individual
leathers advancing one by one along a prefixed direc-
tion).

[0008] On what has just been said, the fact that the
leathers have an irregular, non-constant thickness and
the fact that the outer faces of the leathers often have
folds resulting from previous workings and/or numerous
defects such as scratches, termites, riflings, micro-
cracks and so on impact in a problematic, if not negative,
manner, which the liquid product cannot always cover
and hide.

[0009] Basically, itis not always possible to get an op-
timal uniform distribution of the liquid product film over
the entire upper face of the flexible laminar surfaces (such
as for example the leather used in the tanning industry)
with the known type finishing machines, examples of
which are visible in the previous patent publications hav-
ing number EP0484740, EP1441037 and EP2177632
and in some respects belonging - even if only remotely
- to the state of the art for the present invention.

[0010] Inparticular, eventhe mostadvanced machines
of the prior art, while significantly improving the distribu-
tion of the liquid finishing/colouring product on the upper
face of the flexible laminar surfaces with respect to more
traditional machines, have in any case a yield - deter-
mined by the speed of advancement of the various flex-
ible laminar surfaces keeping it perfectly stretched and
by the simultaneous effectiveness of the application of
the liquid product on the upper face of the latter ones,
while they advance along a prefixed direction - clearly
improvable.

[0011] Thisis mainly a consequence of the dimensions
of the rubberized lower cylinder and of the engraved up-
per cylinder, more precisely of a parameter - the ratio
between the diameter of the first one and the diameter
of the second one - which at present is still relatively high:
this aspect forces to introduce the flexible laminar (as
said, extended) surfaces in the passage light between
these two cylinders keeping a rather marked inclination
angle with respect to a horizontal plane which, at the
aforesaid passage light, is almost tangent to the rubber-
ized lower cylinder.

[0012] In this way, the advancement speed of the flex-
ible laminar surfaces must be controlled and limited, and
moreover the flexible laminar surfaces themselves, pass-
ing from the lower feeding belt of the conveying and
stretching group to the rubberized lower cylinder, de-
scribe a rather evident curve (however increasingly re-
duced by the technological developments) and touch a
still limited arc of the circumference of the rubberized
lower cylinder, with consequent non-negligible and not
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insignificant reduction in the distension (or spreading)
degree of the flexible laminar surfaces and, ultimately,
inevitable worsening of the finishing treatment performed
on them.

[0013] A last but not least drawback of the finishing
machines of the prior art is constituted by the fact that
the dimensions, and therefore the weight, of the cylinders
which allow the application of the liquid product on the
upper face of the flexible laminar surfaces oblige to de-
sign a load-bearing frame with high mechanical resist-
ance, which is possible only by providing components
made of steel: this entails a considerable weight of the
known machines as a whole and/or of their components
which makes their handling more complicated and diffi-
cult.

[0014] Starting, therefore, from the awareness of said
drawbacks of the current state of the art concerned, the
present invention aims to fully and effectively remedy
them. In particular, main purpose of the presentinvention
is to provide a machine for finishing flexible laminar sur-
faces used as coating of objects, items or products of
various kinds which allows to improve the efficiency of
such treatment machines with respect to that one offered
by the equivalent machines of the known type.

[0015] In other words, primary (although not the only
one) purpose of the present invention is to provide a ma-
chine for finishing flexible laminar surfaces used as coat-
ing of objects which allows a more effective application
of the liquid product on the flexible laminar surfaces than
that one of finishing machines of known type, even in
presence of a higher - and therefore, more problematic
to manage - speed of advancement of the flexible laminar
surfaces than that one provided by the machines of the
prior art considered herein.

[0016] Within the scope of this purpose, it is therefore
task of the invention to devise a machine for finishing
flexible laminar surfaces used as coating of objects that
allows to advance them along a more straight direction
than the known art, especially in their passage from the
lower feeding conveyor belt to the rubberized lower cyl-
inder and in their introduction into the passage light be-
tween the two processing cylinders.

[0017] In the cognitive sphere of the aforesaid main
purpose, it is also task of the present invention itself to
indicate a machine for finishing flexible laminate surfaces
used as coating of objects (such as furniture, seats or
other parts of the bodywork of a car) which allows to place
the latter on a circumference arc of the rubberized lower
cylinder (or roller) higher than that one allowed by the
prior art machines, thus ensuring a higher level of spread-
ing, distension or traction of the flexible laminar surfaces
themselves than that one guaranteed by known finishing
machines.

[0018] Itis a second purpose of the present invention
to provide a machine for finishing flexible laminar surfac-
es used as coating of objects that presents a constructive
conception if not simpler, at least comparable to that one
of known finishing machines.
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[0019] Itis alast but not least purpose of the invention
to provide a machine for finishing flexible laminar surfac-
es used as coating of objects whose general structure is
lighter than that one of the finishing/colouring machines
of the known art.

[0020] Said purposes are achieved by means of a ma-
chine for finishing flexible laminar surfaces used as coat-
ing of objects according to the attached claim 1, as here-
inafter referred for the sake of exposure brevity.

[0021] Furthertechnical features of detail of the finish-
ing machine of the presentinvention are contained in the
respective dependent claims.

[0022] The abovementioned claims, hereafter specifi-
cally and concretely defined, are intended asintegral part
of the present description.

[0023] Advantageously, the improved finishing ma-
chine of the invention allows to improve the effectiveness
of the treatment performed by them on flexible laminar
surfaces, such as the leathers of the tanning industry,
with respect to the machines of the equivalent prior art.
[0024] This surprisingly thanks to the fact that the ratio
(D4/D5) between the diameter (D4) of the lower cylinder
(made of soft, flexible or elastically yielding material, typ-
ically rubber) and the diameter (D,) of the engraved upper
cylinder has a value included between 1.35 and 1.40
(1.35<D4/D,<1.40), preferably equal to 1.37, well below
that one of the equivalent machines of the known type
which, moreover, propose technical teachings that go
exactly to the opposite direction to that one followed by
the invention (see EP2177632 in this regard).

[0025] Taking advantage of a similar constructive con-
ception of the diameters of the processing cylinders, in
their passage from the lower feeding conveyor belt of the
conveying and stretching group (also commonly known
as "spreader" in the tanning industry or textile sector),
preferably provided by the machine of the invention, to
the lower cylinder (or roller), the flexible laminar surfaces
follow a less arched, more rectilinear trajectory and rest
on an arc of circumference of the lower cylinder greater
than what occurs with known machines, to the advantage
of a greater stretching or distension of the laminar sur-
faces themselves and a consequent improvement in the
application of the film of liquid product on the upper face
of the laminar surfaces, in relation to what can be found
in the finishing machines of the prior art.

[0026] Likewise advantageously, the finishing ma-
chine of the present invention has a lower weight than
that one of similar machines of the prior art: values of the
ratio (D4/D,) between the diameter (D) of the lower cyl-
inder and the diameter (D,) of the engraved upper cylin-
der like those ones provided by the invention and already
indicated above, lower than those ones shown by similar
conventional machines, allow, moreover, to design many
of the components of the load-bearing frame of the fin-
ishing machine exclusively claimed herein in light metallic
material, such as aluminum.

[0027] Equally advantageously, the finishing machine
of the invention has a constructive conception which is
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not at all complicated by the provision of such a ratio
(D1/D2) between the diameter (D 1) of the lower cylinder
and the diameter (D2) of the engraved upper cylinder.
[0028] In an advantageous and preferred manner,
moreover, the finishing machine of the present invention
provides that the lower cylinder is removably coupled to
the load-bearing frame through fixing means accessible
by the operator who operates on them in such a way as
to define for the lower cylinder a main working position,
taken during the normal operating conditions of the ma-
chine, in which the lower cylinder is stably coupled to the
load-bearing frame and facing the upper cylinder from
which it remains spaced apart by the passage light, and
an auxiliary release position, taken during the temporary
non-operating conditions of the machine, in which the
lower cylinder is disengaged and separated from the
load-bearing frame in order to allow its removal from the
bulk of the load-bearing frame itself.

[0029] According to another particular, advantageous
and preferential aspect of the invention, the lower cylin-
der can be removed from the front part (that one at which
the flexible laminar surfaces are introduced into the fin-
ishing machine of the invention) of the load-bearing
frame, freer from components and therefore easier to
access by the operator.

[0030] According to a further advantageous and pre-
ferred aspect of the invention, the fixing means just men-
tioned are partly contained in a first box-like protective
body, belonging to the load-bearing frame, also contain-
ing the first motorization means which move the lower
cylinder and arranged laterally to the latter and to the
upper cylinder, outside the working area of the flexible
laminar surfaces between the rubberized lower cylinder
and the engraved upper cylinder.

[0031] This particular arrangement of the fixing means
in the finishing machine of the invention allows, on one
hand, to ease the operator in arranging the lower cylinder
from the main working position to the auxiliary release
position and vice versa and, on the other hand, to reduce
the risk thatimpurities, dust, processing residues, splash-
es of finishing material damage the fixing means as well,
making their manoeuvre more problematic and more un-
pleasant.

[0032] Said purposes and advantages, as well as oth-
ers which will follow later on, will become more evident
from the following description, related to a preferred em-
bodiment of the machine for finishing flexible laminar sur-
faces used as coating of objects, items or products of
various kinds, given by indicative and illustrative, but not
limitative, purposes with reference to the attached draw-
ings in which:

- figure 1 is a simplified assonometric view, from the
front (or of inlet of the flexible laminar surfaces to be
finished), of the finishing machine of the invention;

- figure 2 is an enlarged, schematic and explanatory
assonometric view of a first constructive assembly
ofthe machine offigure 1 under operating conditions,
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which expresses the main innovative core of the in-
vention;

- figure 3 is an assonometric truncated view, from the
front, of a second constructive assembly of the ma-
chine of figure 1;

- figure4isanother simplified assonometric view, from
the back (or of exit of the flexible laminar surfaces
already finished), of the finishing machine of the in-
vention;

- figure 5is an assonometric view of afirst constructive
assembly of the machine of figure 4, with the lower
cylinder arranged in the main working position;

- figure 6 is the view of figure 5 with the lower cylinder
arranged in the auxiliary release position;

- figure 7 is an assonometric view of a second con-
structive assembly of the machine of figure 4;

- figure 8is afurtherassonometric view, from one side,
of the finishing machine of the invention;

- figure 9 is another assonometric view, from the side
opposite to that one of the view of figure 8, of the
finishing machine of the invention;

- figures 10 and 11 are two distinct assonometric
views of the finishing machine of the invention, with
the lower cylinder extracted and removed from the
load-bearing frame;

- figures 12-21 are different assonometric, also sim-
plified and partial, views of the finishing machine of
the invention highlighting the operative sequence
with which the lower cylinder passes from the main
working position to the auxiliary release position and
from the latter to the extracted position which allows
maintenance, washing, repair and/or replacement
thereof.

[0033] The machine for finishing flexible laminate sur-
faces P, such as the tanning industry leathers, used for
the external coating of objects such as, for instance, fur-
niture, shoes, bags, belts, jackets, seats or other parts
of car bodywork, is illustrated in figure 1 where it is glo-
bally numbered with 1.

[0034] The leathers P that can be worked with the fin-
ishing machine 1 of the invention include not only the
smaller ones (so-called "mezzine"” and having a width of
1,800-+-2,400 mm) but also those ones that reach a higher
width, up to 3,400 mm. As it can be seen, the finishing
machine 1 comprises:

- aload-bearing frame, generally indicated 2 and suit-
able to rest on a reference surface S, such as the
flooring of an industrial plant;

- a lower transport and contrast cylinder 3, covered
with flexible material and firmly coupled to the load-
bearing frame 2, operatively connected with first mo-
torization means, visible to figures 7 and 9 where
they are numbered as a whole with 4, suitable to
rotate it around a first transverse axis X, defined by
the lower cylinder 3;

- an upper coating cylinder 5, provided with an en-
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graved outer surface 5a and stably coupled to the
load-bearing frame 2, operatively connected with
second motorization means, visible in figure 8 where
they’re marked as a whole with 6, suitable to rotate
itaround a second transverse axis X, defined by the
upper cylinder 5 which is superiorly facing and op-
posed to the lower cylinder 3 from which it is spaced
apart to define between the lower cylinder 3 and the
upper cylinder 5 a narrow and laminar passage light
7 suitable to receive one at a time spread flexible
laminar surfaces P at least partly supported by the
lower cylinder 3;

- a transversal blade 8, coupled to the load-bearing
frame 2 and operatively connected with the upper
cylinder 5 on whose outer surface 5a distributes a
film of liquid product L which the upper cylinder 5,
while rotating around the second transverse axis X5,
deposits by its pressure, at the laminar passage light
7, on the upper face P of the flexible laminar sur-
faces P advancing along a prefixed direction F sup-
ported by the lower transport and contrast cylinder 3.

[0035] According to the invention, the ratio D4/D, be-
tween the diameter D, of the lower cylinder 3 and the
diameter D, of the upper cylinder 5 (diameters shown in
figure 2) presents a value comprised between 1.35 and
1.40 (1.35 < D4/D, < 1.40).

[0036] More particularly, such a ratio D4/D, between
the diameter D, of the lower cylinder 3 and the diameter
D, of the upper cylinder 5 presents a value between 1.36
and 1.39 (1.36 < D4/D, < 1.39).

[0037] In a preferred but not binding manner, the ratio
D,/D, between the diameter D, of the lower cylinder 3
and the diameter D, of the upper cylinder 5 has a value
equal to 1.37.

[0038] Preferably but not necessarily, the upper cylin-
der 5 has a diameter D2 comprised between 170 mm
and 175 mm, generally equal to 173 mm.

[0039] As shown in figure 2, the lower cylinder 3 is ro-
tated around the first transverse axis X, in a direction T,
for example clockwise, equal to the direction W in which
the upper cylinder 5 is placed in rotation around the sec-
ond transverse axis X, in such a way that consecutive
portions of the outer surface 3a and of the outer surface
5a respectively of the lower cylinder 3 and of the upper
cylinder 5 interfere according to opposite rotation direc-
tions (and from below and from above, respectively) with
the flexible laminar surface P as the latter passes to the
inside of the laminar passage light 7.

[0040] In a preferred but not exclusive and non-limiting
manner, the finishing machine 1 also comprises convey-
ing and distensions means, as a whole indicated by 9,
coupled to the load-bearing frame 2 and arranged up-
stream the lower cylinder 3 and the upper cylinder 5 and
comprising first of all a main feed belt 10 suitable for
receiving one at a time the spread flexible laminar sur-
faces P to be subjected to a finishing treatment and to
advanced them along the prefixed direction F.
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[0041] In addition, still more preferably, the conveying
and distension means 9 include an auxiliary feed belt 11
superiorly and at least partly facing and opposite to the
main feed belt 10 from which it is spaced apart to define
a passage gap 12 of the flexible laminar surfaces P
spread and resting on the outer surface 10a of the main
feed belt 10: taken together, the main feed belt 10 and
the auxiliary feed belt 11 form an assembly (which can
also be sold separately) which in the tanning and/or textile
sector is usually identified as "spreader®.

[0042] Itshould be noted that the rotation speed of the
lower cylinder 3 is higher than the speed with which the
flexible laminar surfaces P advance along the prefixed
direction F while they are supported by the main feed
belt 10.

[0043] Furthermore, it should be noted that the first
transverse axis X, and the second transverse axis X,
are parallel each other, generally horizontal.

[0044] Inthe described embodiment,thelower cylinder
3 is operatively connected with the first motorization
means 4 through a connecting joint 13, clearly visible in
figure 7, that could be replaced by other mechanical
transmission systems, such as for instance a joint
cardan, in other embodiments of the invention finishing
machine.

[0045] According to the preferred embodiment de-
scribed herein of the invention, the lower cylinder 3 is
removably coupled to the load-bearing frame 2 through
fixing means, on the whole indicated by 14, accessible
by the operator who operates on them in such a way as
to define for the lower cylinder 3:

e amain working position, taken during the normal op-
erating conditions of the machine 1 (including those
of simple machine stop, due to production require-
ments) and for most of the time in which it can be
used/is used in a production plant, in which the lower
cylinder 3 is stably coupled to the load-bearing frame
2 and facing the upper cylinder 5 from which it re-
mains spaced apart by the aforementioned passage
light 7;

e an auxiliary release position, taken during tempo-
rary, special and extraordinary non-operating condi-
tions of the machine 1, for example to carry out its
maintenance, in which the lower cylinder 3 is disen-
gaged and separated from the load-bearing frame 2
to allow its extraction from the overall dimensions of
the load-bearing frame 2.

[0046] More in detail, advantageously, the fixing
means 14 are partly contained in a first box-like protective
body 15 belonging to the load-bearing frame 2 and made
for example of aluminum, whose inner volume is acces-
sible and can be inspected by the operator by acting on
a access door 16 rotatably coupled to such a first box-
like protective body 15.

[0047] The first box-like protective body 15 contains
the first motorization means 4 and is arranged laterally
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to the lower cylinder 3 and upper cylinder 4, outside the
working area of the flexible laminar surfaces P between
the lower cylinder 3 and the upper cylinder 5: in essence,
the width of the working area coincides precisely with the
length of the two cylinders 3 and 5 compared to which
it’s slightly smaller as value. According to what just said
for the position of the fixing means 14 and the first mo-
torization means 4, it follows that the connecting joint 13
previously introduced is partly inserted into a through
opening 17 made in an inner wall 15a of the first box-like
protective body 15 and projects from opposite parts of
said inner wall 15a. Moreover, the fixing means 14 are,
preferably, partly arranged close to the inner wall 15a of
the first box-like protective body 15 and near the two ends
3b, 3c opposite each other of the lower cylinder 3, facing
the working area of flexible laminar surfaces P.

[0048] The constructive measures just described allow
to mechanically isolate at least (but not only, as it will be
clear below) the first motorization means 4 and part of
the fixing means 14 from the working area of the flexible
laminar surfaces P, preserving them to a greater extent
than the known art from the contact with impurities, pow-
ders or other foreign bodies that are generated during
the finishing treatment and that can even seriously affect
the functioning thereof.

[0049] Preferably, but not exclusive, the fixing means
14 comprise:

- ashaped bracket 18, provided with a first end con-
nected with the first motorization means 4 and a sec-
ond end detachably connected with a first shaped
plate 19 firmly coupled to a first end 3b of the lower
cylinder 3 in such a way as to interpose itself between
the first motorization means 4 and a side edge 3d of
the lower cylinder 3 itself;

- a first safety group, overall indicated with 20, ar-
ranged at a rear portion 19a of the first shaped plate
19 and at the inner wall 15a of the first box-like pro-
tective body 15;

- asecond security group, as a whole numbered with
21, arranged at:

e arear portion 22a of a second shaped plate 22,
firmly coupled to a second end 3c of the lower
cylinder 3 and opposite and facing the first
shaped plate 19;

¢ aninnerwall 23a of a second box-like protective
body 23, containing the second motorization
means 6 (which set the engraved upper cylinder
5 in rotation) and opposite and facing the first
box-shaped body 15.

[0050] In particular, the first plate 19 and the second
plate 22 have a profile that is equal each other which
mainly extends along a plane orthogonal to the trans-
verse axis X1 of the lower cylinder 3.

[0051] Both the first plate 19 and the second plate 22
end, atafrontportion 19b, 22b opposite to the rear portion
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19a, 22a, with a front handle 24 accessible by the oper-
ator who manoeuvres it during the lower cylinder 3 ex-
traction phase from the load-bearing frame 2 and the
subsequent re-introduction phase, to put it back in the
main working position.

[0052] As far as the second box-like protective body
23 is concerned, it is arranged as well laterally to the
lower cylinder 3 and the upper cylinder 4 (on the opposite
side compared to the first box-like body 15), outside the
working area of the flexible laminar surfaces P between
the aforesaid two cylinders 3 and 5; the second box-like
protective body 23 contains other components tradition-
ally provided for this type of machine, such as for example
the pneumatic piston 25 for cylinders changing in the
magazine 54 defined in the upper part of the load-bearing
frame 2. Like the first box-like body 15, the second box-
like body 23 also contains the actuation means, generally
numbered with 47, suitable to adjust the distance of the
lower cylinder 3 from the upper cylinder 5 (and, in turn,
the height of the passage light 7 and, therefore, the work-
ing thickness of the flexible laminar surfaces P), as it will
be shortly better highlighted.

[0053] In order to ease extraction of the lower cylinder
3 from the load-bearing frame 2 (and obviously its sub-
sequent re-introduction into the latter), the lower cylinder
includes two grooved wheels 26, 27 (visible for instance
in figures 1 and 4), arranged one at the first end 3b and
the other one at the second end 3c of the lower cylinder
3 to be interposed, respectively, between the first plate
19 and the first box-like body 15 and between the second
plate 22 and the second box-like body 23.

[0054] In a preferred but not binding manner, the first
safety group 20 and the second safety group 21 include,
as shown in Figures 5-7:

- ashaped block clamp 28 fixed to the inner wall 15a,
23a both of the first box-like protective body 15 and
second box-like protective body 23, respectively;

- one or more auxiliary rollers 29 coupled to the first
plate 19 and to the second plate 22 at the rear portion
19a, 22a, firmly housed - when the lower cylinder 3
takes the main working position - in an inners seat
30, visible in figure 6 and communicating with the
outside inferiorly and laterally, defined in the shaped
block clamp 28.

[0055] Advantageously, the finishing machine 1 of the
invention also comprises guide means, indicated as a
whole with 31, coupled to the load-bearing frame 2 and
cooperating with the grooved wheels 26, 27, having the
function of easing the controlled and safe extraction (and
the re-introduction or re-application) of the lower cylinder
3 from the overall dimensions of the load-bearing frame
2 starting from its auxiliary release position as previously
defined.

[0056] Preferably but not exclusively, the guide means
31 comprise:
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- first guide means, as a whole indicated by 32, firmly
and definitively (in the sense that they are never re-
moved after their installation/application) coupled to
the inner wall 15a, 23a respectively of the first box-
like body 15 and of the second box-like body 23 and
slidingly supporting the grooved wheels 26, 27 and
the auxiliary rollers 29 when the lower cylinder 3
takes the aforesaid auxiliary release position;

- second guiding means, generally indicated with 33
and visible infigures 10 and 11, stably but removably
coupled to the first guiding means 32 and slidably
supporting the grooved wheels 26, 27 and the aux-
iliary rollers 29 during the extraction of said lower
cylinder 3 from the load-bearing frame 2 and in their
turn supported by an auxiliary structure, as a whole
indicated with 34, suitable to be arranged upstream
the lower cylinder 3 and upper cylinder 5 and to rest
on the reference surface S.

[0057] More specifically, the second guide means 33
are installed in the finishing machine 1 of the invention
only when, occasionally (when necessary, but generally
once every one or two years) the rubberized lower cyl-
inder 3 takes the auxiliary release position and it must
be removed from the load-bearing frame 2 for proper
general maintenance or replacement.

[0058] The auxiliary structure 34 comprises two verti-
cal uprights 35, 36 spaced apart and opposite each other,
mutually connected by a horizontal reinforcing cross-
piece 37, which support a pair of respective auxiliary
tracks 38, 39 belonging to the second guide means 33,
each of which removably and linearly coupled to a re-
spective main track 40, 41 fixed to the inner wall 15a,
23a respectively of the first box-like body 15 and second
box-like body 23.

[0059] At preferred but non limitative example, the fix-
ing means 14 are operatively connected with adjustment
means, on the whole indicated by 42, useful for varying
the position of the lower cylinder 3 to vary the distance
between the lower cylinder 3 and the upper cylinder 5
changes and, consequently, the height of the passage
light 7, as the thickness of the flexible laminar surfaces
P passing through it and/or of the quantity of film of liquid
productL to be applied on the upper face P of the flexible
laminar surfaces P to be perform their finishing treatment
varies.

[0060] In particular and purely preferred manner, the
adjustment means 42 comprise:

- twosidebars 43, 44, removably fixed one to the front
portion 19b of the first shaped plate 19 and the other
one to the front portion 22b of the second plate 22,
projecting laterally from the first plate 19 and from
the second plate 22, respectively, and inserted into
two through slots 45, 46 with elongated and arched
profile made one in the first box-like protective body
15and the otherone in the second box-like protective
body 23, in such a way that the side bars 43, 44 are
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partly contained into the respective first box-like body
15 and second box-like body 23 and partly protruding
outwardly from the inner wall 15a, 23a of the afore-
mentioned two box-like protective bodies 15 and 23;

- actuation means, indicated as a whole with 47, con-
tained in the first box-like body 15 and in the second
box-like body 23 where they are operatively connect-
ed with a first end 43a, 44a of each of these side
bars 43, 44.

[0061] Specifically, the actuation means 47 make slid-
ing the side bars 43, 44 inside the respective through
slots 45, 46 according to a curved trajectory, thus adjust-
ing the position of the lower cylinder 3 with respect to the
upper cylinder 5.

[0062] The actuation means 47 comprise, in a purely
preferential and non-binding way, a pair of pneumatic
pistons (not shown for the sake of simplicity), one con-
tained into the first box-like body 15 and the other one in
the second box-like body 23.

[0063] Figures 15 and 19 also show that, preferably
but appropriately, the side bars 43, 44 are connected
each other by a spacer reinforcing element 50 (typically
a rigid rod, for example having a circular or prismatic
profile) suitable to stabilize their operability, having sub-
stantially the same length of the lower cylinder 3 and
contained in the overall dimensions of the loadbearing
frame 2, particularly between the two box-like bodies 15
and 23.

[0064] The finishing machine 1 of the presentinvention
also comprises a transfer belt, not shown for the sake of
simplicity in the attached drawings, arranged functionally
downstream the processing cylinders 3 and 5 from which
it receives the flexible laminar surfaces P spread and
finished, in order to make them thus available to the un-
loading for a new phase in their treatment and handling
process.

[0065] The operation of the finishing machine 1 of the
present invention is managed by a central processing
and control unit controlled by the operator through a con-
trol panel 58, visible for example in figure 10.

[0066] Figures 12 to 21 show the operating sequence
to be adopted for extracting the lower cylinder 3, and the
carriage system 51 which makes it sliding, from the load-
bearing frame 2, starting from the operating situation
shown in figure 12, in which the finishing machine 1 of
the invention is in use conditions and the lower cylinder
3 is in its traditional main working position.

[0067] In figure 13, the finishing machine 1 is firstly
turned off and the spreader (the previously defined con-
veying and distension assembly 9) is moved back by the
operator according to the direction given by the arrow G.
[0068] Subsequently,the operator proceeds toremove
the side trays 48, 49 of recovery of the liquid product L
(see figure 14) and of the transverse cleaning blade 53
(also called the "wiper blade", see figure 15) operatively
connected with the lower cylinder 3 to clean and/or dry
the outer surface 3a thereof.
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[0069] The operator then couples the removable aux-
iliary structure 34 to the load-bearing frame 2, in the front
part of this (in this way, in practice, the spreader is tem-
porarily replaced by the auxiliary structure 34), as shown
in figure 16 and he removes the block clamp 54 of the
first safety group 20 and second safety group 21, thus
releasing the auxiliary rollers 29 from the inner seat 30
of the shaped block clamp 28.

[0070] In this phase, moreover, the operator releases
the universal joint 55 from the leather-detaching roller
group 56 (see figure 17) and remove the gearmotor 57
and the connecting joint 13 from the lower cylinder 3,
thus releasing the latter from the first motorization means
4 (see figure 18).

[0071] Finally, the operator removes the side bars 43,
44 from the respective shaped plates 19, 22 (keeping
them in any case constrained to the respective pneumatic
pistons) and possibly also the spacer reinforcing element
50 (see figure 19) and, following the direction given by
the arrow K in figure 20, extracts from the inlet (or from
the front part 52 of the machine 1) the lower cylinder 3
and the carriage system 51 which supports it, causing it
to slide outwardly along firstly the main tracks 40, 41 of
the first guide means 32 and subsequently along the aux-
iliary tracks 38, 39 belonging to the second guide means
33 and previously installed with the auxiliary structure 34.
[0072] In this position, the operator removes the
screws (not shown) of the supports (not shown) of the
rubberized lower cylinder (or roller) 3 and lifts the latter
upwardly (according to the arrows indicated with R) to
allocate it to a maintenance station, outside the finishing
machine 1 of the invention.

[0073] Itis therefore evident that, by means of the fin-
ishing machine 1 of the present invention, the particular
advantage of removing more quickly and more easily
than the known art the lower cylinder 3 from the load-
bearing frame 2 to carry out its complete and accurate,
dedicated and separate maintenance, with simpler ma-
noeuvres performed also by a single operator, is
achieved.

[0074] Inthisaspectlinked to maintenance of the lower
cylinder, the finishing machine of the invention is more
versatile compared to equivalent finishing machines of
prior art: not by chance, the lower cylinder, with its drag
carriage, is removable from the load-bearing frame from
the front part (that one where the entry of flexible laminar
surfaces occurs) after removing any but usually present
conveying and distension means (spreader), and this in
a way faster and easier than in the known art.

[0075] By virtue of the description just given, itis there-
fore understood that the improved machine for finishing
flexible laminar surfaces used as coating of objects, items
or products of the presentinvention achieves the purpos-
es and reaches the advantages mentioned above.
[0076] Upon execution, changes could be made to the
improved machine for the finishing of flexible laminar sur-
faces used as coating of objects, items or products of the
invention, consisting, for example, in a number of trans-
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versal blades different from that one previously indicated
and visible in the attached figures, which express only
the preferred embodiment of the invention: indeed, alter-
native and optional embodiments of the finishing ma-
chine of the invention could provide a number of trans-
versal blades greater than one, in which case the ma-
chine of the invention could include a plurality of trans-
versal blades arranged side-by-side and aligned each
other along a linear axis parallel to the first transverse
axis and the second transverse axis.

[0077] The finishing machine of the invention, in its ba-
sic and essential components expressed in the attached
claim 1, can also be produced and marketed in kit form
with the conveying and distension means, removably
coupled toits load-bearing frame, with the auxiliary struc-
ture arranged in front of the lower and upper processing
cylinders (rollers) and supporting the second guide
means, also removably coupled to the load-bearing
frame and/or to the grad belt (in case it is removably
coupled to the load-bearing frame).

[0078] It is, finally, clear that several other changes
could be made to the improved finishing machine con-
cerned, without departing from the principle of novelty
intrinsic in the inventive idea expressed herein, as it is
clearthat, inthe practicalimplementation of the invention,
materials, shapes and sizes of the illustrated details could
be changed, as needed, and replaced with others tech-
nically equivalent.

[0079] Where the constructive features and tech-
niques mentioned in the following claims are followed by
reference numbers or signs, those reference signs have
been introduced with the sole objective of increasing the
intelligibility of the claims themselves and therefore they
have no limiting effect on the interpretation of each ele-
ment identified, by way of example only, by these refer-
ence signs.

Claims

1. Machine (1) for finishing flexible laminar surfaces (P)
used as coating of objects comprising:

- a load-bearing frame (2) suitable to rest on a
reference surface (S);

- alower transport and contrast cylinder (3), cov-
ered with flexible material and stably coupled to
said load-bearing frame (2), operatively con-
nected with first motorization means (4) suitable
to rotate it around a first transverse axis (X;)
defined by said lower cylinder (3);

- an upper coating cylinder (5), provided with an
outer surface (5a) engraved and stably coupled
to said load-bearing frame (2), operatively con-
nected with second motorization means (6) suit-
able to rotate it around a second transverse axis
(X,) defined by said upper cylinder (5) which is
superiorly facing and opposed to said lower cyl-
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inder (3) from which it is spaced apart to define
a passage light (7) between said lower cylinder
(3) and said upper cylinder (5) suitable to receive
one at a time spread flexible laminar surfaces
(P) at least partly supported by said lower cylin-
der (3);

- at least one transversal blade (8), coupled to
said load-bearing frame (2), operatively con-
nected with said upper cylinder (5) on said outer
surface (5a) of which it is suitable to distribute a
film of liquid product (L) which said upper cylin-
der (5), while rotating around said second trans-
verse axis (X,), deposits by pressure, at said
passage light (7), on the upper face (P;) of said
flexible laminar surfaces (P) advancing along a
prefixed direction (F) and supported by said low-
er transport and contrast cylinder (3),

characterized in that the ratio (D,/D,) between the
diameter (D4) of said lower cylinder (3) and the di-
ameter (D,) of said upper cylinder (5) has a value
comprised between 1.35 and 1.40 (1.35 < D4/D, <
1.40).

Machine (1) according to claim 1), characterized in
that said ratio (D4/D,) between said diameter (D)
of said lower cylinder (3) and said diameter (D,) of
said upper cylinder (5) has a value between 1.36 and
1.39 (1.36 < D4/D, < 1.39).

Machine according to claim 1) or 2), characterized
in that said ratio (D4/D,) between said diameter (D4)
of said lower cylinder (3) and said diameter (D,) of
said upper cylinder (5) has a value equal to 1.37.

Machine (1) according to any of the previous claims,
characterized in that said lower cylinder (3) is ro-
tated around said first transverse axis (X¢) in a di-
rection (T) equal to that one (W) in which said upper
cylinder (5) is placed in rotation around said second
transverse axis (X5).

Machine (1) according to any of the previous claims,
characterized in that it comprises conveying and
distension means (9), coupled to said load-bearing
frame (2) and arranged upstream said lower cylinder
(3) and said upper cylinder (5) and comprising at
least one main feed belt (10) suitable to receive one
at a time said spread flexible laminar surfaces (P) to
be subjected to a finishing treatment and to advance
them along said prefixed direction (F).

Machine (1) according to claim 5), characterized in
that said conveying and distension means (9) in-
clude an auxiliary feed belt (11) superiorly and at
least partly facing and opposite to said main feed
belt (10) from which it is spaced apart to define a
passage gap (12) of said flexible laminar surfaces
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10.

1.

(P) resting on an outer surface (10a) of said main
feed belt (10).

Machine (1) according to any of the previous claims,
characterized in that said lower cylinder (3) is op-
eratively connected with said first motorization
means (4) through a connecting joint (13).

Machine (1) according to any of the previous claims,
characterized in that said lower cylinder (3) is de-
tachably coupled to said load-bearing frame (2)
through fixing means (14) accessible by the operator
who operates on them in such a way as to define for
said lower cylinder (3) a main working position, taken
during the normal operating conditions of said ma-
chine (1), in which said lower cylinder (3) is firmly
coupled to said load-bearing frame (2) and facing to
said upper cylinder (5) from which it remains spaced
apart by said passage light (7), and an auxiliary re-
lease position, taken during the temporary non-op-
erating conditions of said machine (1), in which said
lower cylinder (3) is disengaged and separated from
said load-bearing frame (2) to allow its extraction
from the overall dimensions of said load-bearing
frame (2).

Machine (1) according to claim 8), characterized in
that said fixing means (14) are partly contained in a
first box-like protective body (15) belonging to said
load-bearing frame (2), containing said first motori-
zation means (4) and arranged laterally to said lower
cylinder (3) and said upper cylinder (4), outside the
working area of said flexible laminar surfaces (P) be-
tween said lower cylinder (3) and said upper cylinder

(5).

Machine (1) according to claim 9), characterized in
that said fixing means (14) are partly arranged close
an inner wall (15a) of said first box-like protective
body (15) and near two ends (3b, 3c) opposite each
other of said lower cylinder (3), facing said working
area of said flexible laminar surfaces (P).

Machine (1) according to claim 8), 9) or 10), char-
acterized in that said fixing means (14) comprise:

- a shaped bracket (18), provided with a firstend
connected with said first motorization means (4)
and with a second end detachably connected
with a first shaped plate (19) stably coupled to
a first end (3b) of said lower cylinder (3) in such
a way as to interpose itself between said first
motorization means (4) and a side edge (3d) of
said lower cylinder (3);

- a first safety group (20) arranged at a rear por-
tion (19a) of said first shaped plate (19) and at
aninnerwall (15a) of said firstbox-like protective
body (15);
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- a second safety group (21) arranged at:

* a rear portion (22a) of a second shaped
plate (22), firmly coupled to a second end
(3c) of said lower cylinder (3) and opposite
and facing said first shaped plate (19);

« an inner wall (23a) of a second box-like
protective body (23), containing said sec-
ond motorization means (6) and opposite
and facing said first box-like body (15).

Machine (1) according to claim 11), characterized
in that said first plate (19) and said second plate (22)
have a profile equal each other and end each at a
front portion (19b, 22b) opposite to said rear portion
(19a, 22a), with a front handle (24) accessible by the
operator.

Machine (1) according to claim 11), characterized
in that said second box-like protective body (23) is
arranged laterally to said lower cylinder (3) and said
upper cylinder (4), outside the working area of said
flexible laminar surfaces (P) between said lower cyl-
inder (3) and said upper cylinder (5).

Machine (1) according to claim 11), characterized
in that said lower cylinder (3) comprises two grooved
wheels (26, 27), arranged one at said first end (3b)
and the other one at said second end (3c) of said
lower cylinder (3) to be interposed, respectively, be-
tween said first plate (19) and said first box-like pro-
tective body (15) and between said second plate (22)
and said second box-like protective body (23).

Machine (1) according to claim 11), characterized
in that said first safety group (20) and said second
safety group (21) include:

- a shaped block clamp (28) fixed to said inner
wall (15a, 23a) both of said first box-shaped pro-
tective body (15) and of said second box-like
protective body (23);

- one or more auxiliary rollers (29) coupled to
said first plate (19) and with said second plate
(20) at said rear portion (19a, 22a), firmly
housed, when said lower cylinder (3) takes said
main working position, in an inner seat (30) com-
municating with the outside inferiorly and later-
ally, defined in said shaped block clamp (28).

Machine (1) according to claim 13), characterized
in that it comprises guide means (31), coupled to
said load-bearing frame (2) and cooperating with
said grooved wheels (26, 27), suitable to ease con-
trolled and secure extraction of said lower cylinder
(3) from said overall dimensions of said load-bearing
frame (2).
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Machine (1) according to claim 16) when dependent
on claim 15), characterized in that said guide
means (31) include:

- first guide means (32), firmly and definitively
coupled to said inner wall (15a, 23a) of said first
box-like body (15) and said second box-like
body (23) and slidingly supporting said grooved
wheels (26, 27) and said auxiliary rollers (29)
when said lower cylinder (3) takes said auxiliary
release position;

- second guide means (33), stably butremovably
coupled to said first guide means (32) and slid-
ingly supporting said grooved wheels (26, 27)
and said auxiliary rollers (29) during said extrac-
tion of said lower cylinder (3) from said load-
bearing frame (2) and supported by an auxiliary
structure (34) suitable to be arranged upstream
said lower cylinder (3) and said upper cylinder
(5) and to rest on said reference surface (S).

Machine (1) according to any of the claims 8) to 17),
characterized in that said fixing means (14) are op-
eratively connected with adjustment means (42) of
the position of said lower cylinder (3), to vary the
distance between said lower cylinder (3) and said
upper cylinder (5) and, consequently, the height of
said passage light (7), as the thickness of said flex-
ible laminar surfaces (P) in transit through of it and/or
of the quantity of said film of liquid product (L) to be
applied on said upper face (P) of said flexible lam-
inar surfaces (P) change.

Machine according to claim 18) when dependent on
claim 11), characterized in that said adjustment
means (42) comprise:

- two side bars (43, 44), removably fixed one to
said front portion (19b) of said first shaped plate
(19) and the other one to said front portion (22b)
of said second plate (22), projecting laterally
from said first (19) and second plate (22) and
inserted into two through slots (45, 46) with an
elongated and arched profile made one in said
first box-like body (14) and the other one in said
second box-like body (23), in such a way as to
be partly contained into said first (15) and sec-
ond box-like protective body (23) and partly pro-
truding outwardly from an inner wall (15a, 23a)
of said first (15) and second box-like protective
body (23);

- actuation means (47), contained into said first
(15) and second protective box-like body (23)
where they are operatively connected with a first
end (43a, 44a) of each of said side bars (43, 44),

said side bars (43, 44) being made sliding inside said
through slots (45, 46) according to a curved trajec-
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tory in order to adjust said position of said lower cyl-
inder (3) with respect to said upper cylinder (5).

Machine (1) according to claim 19) when claim 11)
dependson claim 8), characterized in that said side
bars (43, 44) are connected each other through a
spacer reinforcing element (50) suitable to stabilize
their operability, having substantially the same
length as said lower cylinder (3) and contained in
said overall dimensions of said load-bearing frame

@).
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