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(54) Machine for treating a fabric under pressure and/or depression

(57) A machine for treating a fabric (11) under pres-
sure and/or depression comprises a containing structure
(12) defining at least an internal chamber (13) able to be
kept in a condition of pressure or depression. The fabric
(11) is inserted into/removed from the internal chamber
(13) by means of at least a "soft" cylinder (16) covered
with an elastomer material, and two hard rollers (17, 18)
located in tangential contact with the "soft" cylinder (16)
and disposed between the "soft" cylinder (16) and the

containing structure (12). The machine also comprises
two plate elements (22) associated with the heads of the
"soft" cylinder (16). The plate elements (22) are also as-
sociated with the heads of each of the hard rollers (17,
18), which have the same length as the "soft" cylinder
(16) and are, in use, substantially aligned therewith. The
machine also comprises wear elements (23), selectively
removable and replaceable, interposed between each
lateral head of the "soft" cylinder (16) and the respective
plate element (22).
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Description

FIELD OF THE INVENTION

[0001] The present invention concerns a machine for
treating a fabric, or other material to be subjected to sim-
ilar treatments, for example hides or suchlike, under pres-
sure and/or depression. The invention is advantageously
used in finishing operations for a fabric, to perform one
or more treatments in at least a relative chamber having
a desired condition of pressure and/or depression with
respect to the external environment, or with respect to
one or more adjacent treatment chambers working at dif-
ferent pressures.

BACKGROUND OF THE INVENTION

[0002] It is known that in the field of textile finishing
there are numerous and various treatments that require
particular and specific conditions of pressure/depression
in order to optimize the result obtained. Among these, in
particular, the treatments of drying, impregnation, in par-
ticular with toxic and/or dangerous substances, décatis-
sage under pressure, etc., are known.
[0003] In the state of the art various types of machine
are known for the treatment under pressure and/or de-
pression of a fabric, comprising one or more containing
structures which define relative internal chambers main-
tained at the desired working pressure or depression.
[0004] The fabric is inserted into/removed from the in-
ternal chamber normally by means of one or more "soft"
drawing cylinders, that is, covered with an elastomer ma-
terial, and two hard rollers.
[0005] The two hard rollers are disposed in tangential
contact with the "soft" cylinder in order to guarantee the
longitudinal seal between the cylinder and each roller,
and are disposed between the "soft" cylinder and the
containing structure in order to guarantee the longitudinal
seal with the structure.
[0006] These known machines also comprise two lat-
eral flanges, which are kept thrust against the heads of
the cylinders and rollers so as to guarantee the lateral
seal in the step of insertion/removal of the fabric into/from
the chamber.
[0007] A solution is known which provides that the hard
rollers are longer than the "soft" drawing cylinders and
protrude laterally from the respective flanges through
suitable seatings made on the flanges, which partly or
totally occupy the circumferential development of the roll-
ers.
[0008] The lateral seal of the flange and each hard
roller is obtained thanks to the contact between one por-
tion of the lateral surface of the hard roller and the internal
surface of the corresponding seating.
[0009] This solution, however, has the disadvantage
that it does not guarantee, in every circumstance, an ad-
equate lateral seal and that, due to the continuous rub-
bing against the lateral surface of the rollers, the internal

surface of the seatings is easily and quickly worn, reduc-
ing the sealing characteristics and requiring that, within
a short time, the lateral plate be replaced, and sometimes
also the whole hard roller.
[0010] One purpose of the present invention is to
achieve a machine for treating a fabric under pressure
and/or depression, which allows to guarantee an ex-
tremely effective seal, both lateral and longitudinal, in all
operating situations of the machine.
[0011] Another purpose of the present invention is to
achieve a machine for treating a fabric under pressure
and/or depression, which allows to maintain the seal sub-
stantially constant over time and while the machine is
functioning, without needing to completely replace the
lateral plates and/or the hard rollers in the event of wear,
as happens in the state of the art, and which also allows
easy and rapid operations to restore worn parts so as to
guarantee over time that optimum and constant sealing
conditions are maintained.
[0012] The Applicant has devised, tested and embod-
ied the present invention to overcome the shortcomings
of the state of the art and to obtain these and other pur-
poses and advantages.

SUMMARY OF THE INVENTION

[0013] The present invention is set forth and charac-
terized in the independent claim, while the dependent
claims describe other characteristics of the invention or
variants to the main inventive idea.
[0014] In accordance with the above purposes, a ma-
chine for treating a fabric under pressure and/or depres-
sion comprises a containing structure, defining at least
an internal chamber able to be kept in a condition of pres-
sure or depression, in which the fabric is inserted into/
removed from the internal chamber by means of at least
a cylinder covered with "soft" elastomer material, and two
hard rollers located in tangential contact with the "soft"
cylinder and disposed between the "soft" cylinder and
the containing structure. The machine also comprises
two plate elements, disposed in cooperation with the
heads of the cylinders and suitable for the head-wise
sealing of at least part of the "soft" cylinder.
[0015] According to a characteristic feature of the
present invention, said plate elements are associated
with the heads of both the "soft" cylinder and also the
hard rollers, which are exactly the same length and are
disposed perfectly aligned with each other; furthermore,
wear elements are interposed between each lateral head
of the "soft" cylinder and the respective plate element.
[0016] According to an advantageous feature of the
present invention, the wear elements of the "soft" cylinder
are removable and replaceable.
[0017] According to another advantageous feature of
the present invention, compensation elements are inter-
posed between each lateral head of the "soft" cylinder
and the wear elements.
[0018] According to another advantageous feature of
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the present invention, the compensation elements are
removable and replaceable.
[0019] According to another advantageous feature of
the present invention, the lateral plate elements are kept
elastically thrust against the wear elements in order to
achieve the lateral seal of the "soft" cylinder, and against
the heads of the hard rollers.
[0020] In a preferential solution, the machine accord-
ing to the present invention also comprises intermediate
longitudinal sealing elements interposed between the
hard rollers and the containing structure, and contained
longitudinally between the plate elements so that the
heads of the intermediate sealing elements are also in
contact with the plate elements, also thrust elastically
against said heads.
[0021] According to another advantageous feature of
the present invention, the machine comprises packing
elements disposed between the intermediate sealing el-
ements and the containing structure, and between the
plate elements and the containing structure.
[0022] In this way the use of the plate elements for the
head-wise sealing of the hard rollers too prevents the
lateral surface of each of them from wearing, therefore
avoiding the need to replace them. Furthermore, the
presence of the compensation elements and the wear
elements associated with the heads of the "soft" cylinder
allows to ensure that optimum sealing conditions are
maintained, by replacing and restoring one or more of
the compensation elements and/or wear elements as
soon as it becomes necessary. The machine according
to the present invention therefore guarantees optimum
seal, both lateral and longitudinal, substantially constant
over time and while the machine is functioning.

BRIEF DESCRIPTION OF THE DRAWINGS

[0023] These and other characteristics of the present
invention will become apparent from the following de-
scription of a preferential form of embodiment, given as
a non-restrictive example with reference to the attached
drawings wherein:

- fig. 1 is a first three-dimensional view of a machine
for treating a fabric under pressure and/or depres-
sion according to the present invention;

- fig. 2 is a front view of the machine in fig. 1;
- fig. 3 is a section from III to III of fig. 2; and
- fig. 4 is a second three-dimensional view of the ma-

chine in fig. 1.

DETAILED DESCRIPTION OF A PREFERENTIAL 
FORM OF EMBODIMENT

[0024] With reference to the attached drawings, a ma-
chine 10 according to the present invention for treating
a fabric 11 under pressure and/or depression comprises
a containing structure 12, only partly shown in the at-
tached drawings, which defines inside it a treatment

chamber 13. The containing structure 12 comprises, dis-
posed on its upper surface, a supporting structure 14,
shaped so as to define a substantially L-shaped profile.
The containing structure 12 and the supporting structure
14 are also shaped so as to define, together, a single
longitudinal aperture 15, made substantially in the central
part of both structures 12, 14, in which the fabric 11 is
able to pass, entering or exiting the treatment chamber
13.
[0025] The fabric 11 is inserted into/removed from the
treatment chamber 13 by means of a "soft" cylinder 16
covered with elastomer material, in this case idle, and
two hard drawing rollers 17, 18, hollow, located in tan-
gential contact with the "soft" cylinder 16. The hard rollers
17, 18 advantageously have a degree of hardness com-
prised between 1000 Vickers and 1500 Vickers.
[0026] The "soft" cylinder 16 and each hard roller 17,
18 are substantially the same length and are disposed
aligned with each other, so that their heads lie substan-
tially on the same plane.
[0027] The two hard rollers 17, 18 are disposed be-
tween the "soft" cylinder 16 and two intermediate blocks
19, 20. The intermediate blocks, lying longitudinally and
advantageously made of loaded Teflon® (VALFLON®),
having high resistance to wear and low friction coefficient,
are attached to the supporting structure 14, and on each
of them the lateral surface of each hard roller 17, 18 is
slidingly rested. In particular, each intermediate block 19,
20 is made in a single piece and has a predefined length
so that its heads are aligned substantially with the heads
of the hard rollers 17, 18 and the "soft" cylinder 16. Fur-
thermore, each intermediate block 19, 20 is shaped so
as to define an upper surface having a curved shape, in
this case concave, so as to allow a perfect adherence
with the lateral surface of the respective hard roller 17,
18, but at the same time does not impede the rotation
thereof. Furthermore, between the supporting structure
14 and the intermediate blocks 19, 20 a packing 21 is
interposed, advantageously made of elastomer material,
to ensure the seal between the intermediate blocks 19,
20 and the supporting structure 14.
[0028] The cooperation between the lateral surface of
the hard rollers 17, 18 and the intermediate blocks 19,
20 also guarantees the longitudinal seal between the roll-
ers 17, 18 and the supporting structure 14 and the con-
taining structure 12.
[0029] The machine 10 also comprises two lateral
sealing elements, with a closing function, precisely in or-
der to effect the lateral seal.
[0030] Each of the lateral sealing elements consists of
a metal plate 22a, associated with a relative counter-plate
22, attached to each other by means of screws or gluing.
Each counter-plate 22 is advantageously made of loaded
Teflon® (VALFLON®), having high resistance to wear
and low friction coefficient. The counter-plates 22 are dis-
posed in sliding contact with the heads of each hard roller
17 and 18, and with at least part of each head of the "soft"
cylinder 16, and function as an anti-wear friction block.
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[0031] The packing 21 is also interposed between
each counter-plate 22 and the supporting structure 14,
to ensure the seal between each counter-plate 22 and
the supporting structure 14.
[0032] The metal plates 22a and the relative counter-
plates 22 are mobile with respect to the containing struc-
ture 12, so as to be thrust by a first pressure member 24,
of a known type, and are disposed resting on the packing
21, which ensures the seal between each counter-plate
22 and the supporting structure 14 and also facilitates
the movement of the counter-plates 22 towards the head
of the hard rollers 17, 18 and the "soft" cylinder 16. The
counter-plates 22 are therefore suitable for the lateral
seal of the "soft" cylinder 16 and each hard roller 17, 18.
[0033] The counter-plates 22 are also disposed in con-
tact with the ends of the intermediate blocks 19, 20, which
are therefore contained longitudinally between the coun-
ter-plates 22.
[0034] The machine 10 also comprises seal and wear
elements, advantageously made of loaded Teflon®
(VALFLON®), or a material having similar characteristics
of resistance to wear and slidability, and substantially
ring-shaped, associated with each lateral head of the
"soft" cylinder 16. The wear elements 23, with a thickness
comprised between about 1 mm and about 20 mm, are
interposed between each lateral head of the "soft" cylin-
der 16 and the respective counter-plates 22 so as to
achieve the lateral seal of the "soft" cylinder 16. In par-
ticular, between each lateral head of the "soft" cylinder
16 and the wear elements 23, a plurality of compensation
rings 31 are disposed, with a thickness comprised be-
tween 0.1 mm and 0.5 mm, advantageous between 1
and 5 in number, preferably made of Teflon® and/or sim-
ilar material, for example glass fiber covered with Te-
flon®. The compensation rings thicken the head zone of
the "soft" cylinder 16, so as to have a substantial and
controlled equal measurement in length of the "soft" cyl-
inder 16, the two hard rollers 17, 18 and the intermediate
blocks 19, 20.
[0035] The compensation rings 31 are removable and
easily replaced. In particular they can also be added to
compensate the wear of the wear elements 23, or to com-
pensate initial differences in length of the cooperating
elements due to inaccuracies in the working.
[0036] The wear elements 23 are also removable and
therefore easily replaceable every time they show signs
of accentuated wear, no longer recoverable by means of
the compensation rings 31, so as to prevent sealing prob-
lems. In particular, when one or more of the annular wear
elements 23 begins to wear due to the effect of continu-
ous sliding against the counter-plates 22, it is sufficient
to remove the "soft" cylinder 16 and remove from its
heads the wear element or elements 23 to be replaced,
and then apply new wear elements 23. This operation
substantially does not involve other parts of the machine,
except for the compensation rings 31, and can be carried
out quickly and with relative ease.
[0037] The two plates 22a and the relative counter-

plates 22 are kept elastically thrust against the heads of
the hard rollers 17, 18 and against the wear elements 23
of the "soft" cylinder 16 by means of the first pressure
member 24 in order to achieve the lateral seal of the hard
rollers 17, 18 and the "soft" cylinder 16. Furthermore, the
"soft" cylinder 16 is kept elastically thrust against the hard
rollers 17, 18 by means of a second pressure member
25, of a known type, to guarantee the seal between the
"soft" cylinder 16 and the hard rollers 17, 18.
[0038] The machine 10 also comprises, on one side,
a chain kinematism 26, of a known type, able to transmit
motion to each hard roller 17, 18 so as to allow the rotation
of the hard rollers 17, 18 and consequently, through draw-
ing, of the idle "soft" cylinder 16. In particular, the chain
kinematism 26 is associated with each hard roller 17, 18
by means of hollow transmission shafts 27 passing in
holes 28 made in the plates 22a, the counter-plates 22
and the structure 14. The hollow transmission shafts 27
are also supported by bearings disposed in supports 30
fixed to the structure 14.
[0039] The position of the supports 30 is adjustable in
height, so as to compress to the correct extent the hard
rollers 17, 18 against the longitudinal wear elements 23,
to ensure a perfect adherence and hence perfect seal.
[0040] The machine 10 is also associated with a hy-
draulic circuit, not shown in the drawings, by means of
rotary hydraulic joints 29, of the known type, associated
at one end with the hollow transmission shafts 27, and
at the opposite end with the pipes of said hydraulic circuit.
This allows the water, or other cooling fluid, to flow in and
out through the hollow transmission shafts 27 and the
hard rollers 17, 18, even when they are rotating, so as
to cool them and thus avoid phenomena of thermal dila-
tation which could cause problems of sealing or function-
ing of the machine 10.
[0041] According to a variant of the present invention,
the water or other cooling fluid is also made to flow inside
at least one intermediate block 19, 20.
[0042] It is clear that modifications and/or additions of
parts may be made to the machine 10 as described here-
tofore, without departing from the field and scope of the
present invention.
[0043] It is also clear that, although the present inven-
tion has been described with reference to some specific
examples, a person of skill in the art shall certainly be
able to achieve many other equivalent forms of machine
for treating a fabric under pressure and/or depression,
having the characteristics as set forth in the claims and
hence all coming within the field of protection defined
thereby.

Claims

1. Machine for treating a fabric (11) under pressure
and/or depression, comprising a containing structure
(12) defining at least an internal chamber (13) able
to be kept under pressure or depression, wherein
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said fabric (11) is inserted into/removed from said
internal chamber (13) by means of at least a "soft"
cylinder (16) covered with elastomer material, and
two hard rollers (17, 18) located in tangential contact
with said "soft" cylinder (16) and disposed between
said "soft" cylinder (16) and said containing structure
(12), said machine also comprising two plate ele-
ments (22) associated with the heads of said "soft"
cylinder (16), characterized in that said plate ele-
ments (22) are also associated with the heads of
each of said hard rollers (17, 18), which have the
same length as said "soft" cylinder (16) and are, in
use, substantially aligned therewith, and in that it
also comprises wear elements (23), selectively re-
movable and replaceable, interposed between each
lateral head of said "soft" cylinder (16) and the re-
spective plate element (22).

2. Machine as in claim 1, characterized in that it com-
prises compensation elements (31), selectively re-
movable and replaceable, interposed between each
lateral head of said "soft" cylinder (16) and said wear
elements (23).

3. Machine as in claim 1, characterized in that the
heads of said "soft" cylinder (16) and of said hard
rollers (17, 18), in use, lie substantially on the same
plane.

4. Machine as in claim 1, characterized in that said
plate elements (22) are disposed on said containing
structure (12) and are elastically thrust against said
wear elements (23) and against each head of said
hard rollers (17, 18) by thrust means (24).

5. Machine as in any claim hereinbefore, character-
ized in that said "soft" cylinder (16) is kept elastically
thrust by thrust means (25) against said hard rollers
(17, 18) in order to achieve the lateral seal of said
hard rollers (17, 18).

6. Machine as in any claim hereinbefore, character-
ized in that it also comprises intermediate sealing
elements (19, 20) interposed between said hard roll-
ers (17, 18) and said containing structure (12), said
intermediate sealing elements (19, 20) being con-
tained longitudinally between said plate elements
(22) so that the heads of said intermediate sealing
elements (19, 20) are in contact with said plate ele-
ments (22).

7. Machine as in claim 6, characterized in that said
intermediate sealing elements (19, 20) comprise a
concave surface which couples through sliding with
the lateral surface of a relative hard roller (17, 18).

8. Machine as in claim 6, characterized in that it com-
prises packings (21) disposed between said inter-

mediate sealing elements (19, 20) and said contain-
ing structure (12) and between said plate elements
(22) and said containing structure (12).

9. Machine as in claim 6, characterized in that each
of said intermediate sealing elements (19, 20) is
made in a single piece.

10. Machine as in any claim hereinbefore, character-
ized in that a cooling fluid flows through at least one
of said hard rollers (17, 18).

11. Machine as in any claim hereinbefore, character-
ized in that a cooling fluid flows through at least one
of said intermediate sealing elements (19, 20).

12. Machine as in any claim hereinbefore, character-
ized in that said hard rollers (17, 18) have a degree
of hardness comprised between 1000 Vickers and
1500 Vickers.
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