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Description

[0001] This invention concerns a device to ensure
hold on machines functioning under pressure or depres-
sion, as set forth in the main claim.

[0002] To be more exact, the invention concerns a
holding device applied both at inlet to and at outlet from
machines, apparatus or other equipment defining at
least a volume wherein a condition of pressure or
depression is created with respect to the ambient pres-
sure.

[0003] The invention is applied preferentially, but not
exclusively, to machines or apparatus used in the textile
field.

[0004] In the textile field there are various processes,
particularly fabric finishing operations, performed under
conditions of pressure or depression.

[0005] For example there are continuous damp fixing
operations for wool products, desizing and continuous
bleaching for cotton products, continuous scouring of
synthetic articles and similar, all operations performed
in autoclaves under pressure.

[0006] In the state of the art the devices to ensure that
the autoclaves are sealed at inlet and at outlet substan-
tially comprise the same pairs of cylinders which also
act as drawing elements for the fabric.

[0007] At least one of the two cylinders is lined with a
layer of elastomer so that, since it is subjected to crush-
ing, the contact with the other cylinder does not take
place along a line, but over an extended area, thus
ensuring the transverse hold, intended in the direction
of advance of the fabric.

[0008] The main difficulty of all the systems known to
the state of the art is to achieve an efficient lateral hold
on the drawing cylinders.

[0009] For this purpose there are holds of a mechani-
cal or hydraulic type, or with air cushions, as described
in the patent of industrial invention IT-B-1218051, or
sliding hold.

[0010] The state of the art also includes US-A-
4,111,434, which, in one of its embodiments, provides
holding flanges located in contact with the heads of the
drawing cylinders and intermediate rollers, which have a
lesser diameter than that of the drawing cylinders,
arranged in tangential contact with the drawing cylin-
ders in order to achieve the hold.

[0011] The teachings of this document, like those of
GB-A-1.211.421 and GB-A-1.319.352, do not, however,
obtain a satisfactory result in that the devices described
are not able in any way to recover the plays, deriving
from progressive wear and thermal expansion, which
occur while the machine is working.

[0012] To be more exact, the contact between the
ends of the drawing cylinders and the lateral flanges
causes a progressive wear and erosion of material,
which leads to the formation of plays and gaps which
cause a drastic reduction in efficiency of the holding
devices, with obvious consequences on the perform-
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ance of the whole plant.

[0013] The present Applicant has devised and embod-
ied this invention to overcome this shortcoming, which
businessmen in this field particularly complain of, and to
obtain further advantages as will be described hereaf-
ter.

[0014] The invention is set forth and characterised in
the main claim, while the dependent claims describe
other characteristics of the main embodiment.

[0015] The purpose of the invention is to achieve a
holding device to be applied in a machine suitable to
work under pressure/depression, which will be config-
ured so as to ensure a holding action both transverse
and lateral and extremely efficient under all operating
conditions of the machine.

[0016] To be more exact, the holding device is
achieved in such a way as to maintain its characteristics
substantially unchanged in the course of time, even
when there is progressive wear in the parts in reciprocal
contact, and even when there are plays and gaps deriv-
ing from mechanical stresses and thermal expansion.
[0017] The device according to the invention com-
prises a pair of rollers made of hard material which are
parallel and superimposed, arranged between the
drawing cylinder or cylinders and the inlet to the
machine.

[0018] The rollers are positioned transverse with
respect to the direction of advance of the fabric and are
in tangential contact against the surface of at least one
of the drawing cylinders.

[0019] In a preferential embodiment of the invention,
the rollers have an axial length which is greater than the
axial length of the corresponding drawing cylinder.
[0020] The drawing cylinders cooperate, in corre-
spondence with their heads, with plate elements located
in contact both with the heads of the cylinders and also
with a portion of the lateral surface of the two rollers.
[0021] When they are longer than the drawing cylin-
ders, the rollers protrude laterally from the respective
plate elements and are accommodated in suitable seat-
ings made on the plate elements which partly or com-
pletely occupy the circumferential development of the
rollers.

[0022] The seatings have a suitable thickness and
adequate characteristics of mechanical tolerance so as
to ensure a reliable and long-lasting hold.

[0023] In the device according to the invention, it is
provided to insert auxiliary holding elements, or pads,
between the rollers and the front, fixed part of the
machine, which are contained longitudinally between
the plate elements so that their ends are always in con-
tact with the plate elements.

[0024] There may be a pad for every roller, or one sin-
gle pad may be associated with both rollers.

[0025] According to the main characteristic of this
invention, the length of the auxiliary elements, in a
transverse direction to the advance of the fabric, can be
varied and modified so as to adapt to the specific
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requirements which occur when the machine is being
used under conditions of pressure/depression and to
ensure optimum holding conditions always.

[0026] When they modify their length, the auxiliary
elements allow to compensate and to recover in every
operating situation the plays between the parts in recip-
rocal contact (cylinders, plate elements and rollers)
which are created when the machine is working, both
due to thermal expansion and also due to the progres-
sive wear which derives from the functioning of the
machine and in particular from the reciprocal rubbing of
the parts in contact.

[0027] With this embodiment the device ensures a
complete hold, both longitudinal and lateral, reliable and
long-lasting.

[0028] Further characteristics of the invention will be
shown in greater detail in the following description of its
possible forms of embodiment, given as a non-restric-
tive example, with the aid of the attached drawings
wherein:

Fig. 1 is a side view, partly in section, of the device
according to the invention, with two drawing
cylinders;

Fig. 2 is a front view, partly in section, of the
device in Fig. 1;

Fig. 3 shows a variant of Fig. 1 with only one draw-
ing cylinder;

Fig. 4 shows another variant of Fig. 1 with a differ-
ent conformation of the pads and the lateral
plates;

Fig. 5 shows a variant of the invention;

Fig. 6 is a side view, in section, of the transverse
holds;

Fig. 7 shows a variant of the invention;

Fig. 8 shows another variant of the invention;

Fig. 9 is a detailed section view of the transverse
hold;

Fig. 10 is a front view, in diagram form, of the device
according to the invention which shows a
pad according to the invention cooperating
with the respective roller;

Fig. 11 is a view from above, in diagram form, of a
variant of Fig. 10;

Fig. 12 is a view from the side of another variant
which provides a single pad cooperating
with both rollers;

Fig. 13 is a front view of Fig. 12, in diagram form;

Fig. 14 shows a variant of Fig. 12.

[0029] As can be seenin Figs. 1 and 2, the fabric 1 is

engaged between two drawing cylinders 2' and 2",
advantageously lined with elastomer material, arranged
parallel to each other and reciprocally crushed against
each other.

[0030] The cylinders 2', 2" are suitable to insert and
extract the fabric 1 into/from an operating machine 3,
which is not described in any detail here, and which
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operates under pressure or depression.

[0031] The holding device, denoted in its entirety by
the reference number 4 in Fig. 1, is installed between
the two cylinders 2', 2" and the inlet of the fabric 1 into
the machine 3.

[0032] In this case we shall illustrate the case wherein
the cylinders 2' and 2" perform the function of inserting
the fabric 1 into an operating machine 3.

[0033] However, it is exactly the same if the device 4
is applied at the outlet from the machine 3, and the cyl-
inders 2' and 2" perform the action of removing the fab-
ric 1 from the machine 3.

[0034] The holding device 4 comprises two lateral
flanges 5', 5" arranged in sliding contact with at least
part of the heads of the cylinders 2', 2", two rollers 6', 6",
made of metal, hard resin or other similar hard material,
arranged transverse and tangent for the entire length to
the surface of the cylinders 2' and 2", and an intermedi-
ate block 7, anchored to the front system of the machine
3.

[0035] The lateral flanges 5' and 5" are advanta-
geously made of a material which is highly resistant to
wear and the applied loads, and with a low friction coef-
ficient.

[0036] The materials used for preference are polymer
materials with a PTFE (polytetrafluorethylene) base, for
example Valflon® or similar materials.

[0037] The intermediate block 7 has an aperture 20 in
a substantially central position, which allows the fabric 1
to enter the machine 3.

[0038] The two lateral flanges 5' and 5" are main-
tained in constant elastic thrust against the heads of the
cylinders 2' and 2" due to the action of adjustable elastic
elements 8, of a known type.

[0039] The contact surface between the cylinders 2
and 2" and the flanges 5" and 5" is defined, in this case,
by raised edges 9, 9", advantageously consisting of
rings made of hard rubber or other material with the
same mechanical/physical properties, made on or pro-
truding from the lateral walls of the respective cylinders
2,2".

[0040] As can be seen for example in Fig. 2, the two
rollers 6', 6" are longer than the corresponding cylinders
2', 2", with which they are in reciprocal tangential con-
tact on the length, and protrude laterally from the
flanges 5' and 5" thanks to appropriate holes or seat-
ings made at a suitable position thereon.

[0041] These holes or seatings act as an assembly
bushing and ensure a coupling with the rollers 6' and 6"
which has a sufficient degree of mechanical tolerance in
order to ensure hold in correspondence with the cou-
pling.

[0042] The transverse hold of the two rollers 6', 6"
defined by the area of contact with the cylinders 2', 2"
and by the presence of the flanges 5’ and 5" is obtained,
in correspondence with the inlet to the machine 3 in the
intermediate block 7 by means of auxiliary elements, in
this case pads 10, arranged between the rollers 6' and
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6" and the inlet to the machine 3.

[0043] The pads 10 are positioned in longitudinal slid-
ing contact with the surface of the rollers 6’ and 6" and
are housed inside suitable shaped seatings made on
the intermediate body 7 (Fig. 9).

[0044] The upper surface of the pads 10 is curved,
specifically concave, so as to adhere perfectly with at
least part of the surface of the rollers 6' and 6".

[0045] The pads 10 are made of a material with high
characteristics of resistance to wear and the loads
applied, and a low friction coefficient, for example Val-
flon® or similar material.

[0046] The pads 10 are held in lateral contact with the
relative flanges 5 and are suitable to modify their length
according to the elastic stresses imparted to them by
the thrust of the elastic means 8 which act in constant
compression against the flanges 5' and 5" themselves.
[0047] In other words, if while the machine 3 is work-
ing plays are created which derive from expansion of
the materials due to differences in temperature, or
caused by wear due to the friction between the parts in
contact, and the flanges 5' and 5" are distanced from or
brought closer to their inactive position, the pads 10 are
able to modify their length so as to ensure constant lat-
eral contact against the flanges 5' and 5" and therefore
a constant hold.

[0048] In an intermediate position between the pads
10 there are elastic packings 11, which occupy the
space delimited by the pads 10, the central intermediate
block 7 and the inner walls of the flanges 5.

[0049] According to a first embodiment of the inven-
tion, the pads 10 are made in at least two parts, recipro-
cally sliding with respect to each other, and, in this case,
comprise two lateral parts 13 and a central body 110.
[0050] The lateral parts 13 (Fig. 10) can be anchored,
for example, glued, nailed, screwed or otherwise, to the
respective flanges 5' and 5", and are able to slide
lengthwise with respect to the central body 110.

[0051] The reciprocal sliding serves to lengthen or
shorten the pad 10 when the flanges 5 and 5" are
respectively distanced or brought near, due to the thrust
of the elastic means 8, indicated by the number 24 in
Fig. 11, in order to recover the play or gaps which are
created when the machine 3 is working.

[0052] In the preferential embodiment, shown in Figs.
2 and 10, the end parts 13 are connected to the central
body 110 by means of elastic means 14 which guaran-
tee a constant position and that the elastic thrust to
bring the parts reciprocally together is maintained.
[0053] The reference number 22, in Figs 10 and 13,
denotes the zone of sliding contact between the rollers
6' and 6" and the respective pads 10.

[0054] This area 22 is distributed longitudinally astride
the separation zone between the end parts 13 and the
central body 110, which ensures that the hold is main-
tained even when there is the separation zone.

[0055] The variant shown in Fig. 7 provides that the
pad 10 is made in a single piece and has elastic pack-
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ings 14 at the ends suitable to be compressed or dilated
so as to allow the pad 10 to shorten or, respectively,
lengthen if it is subjected to an elastic stress by the
flanges 5 and 5".

[0056] According to a variant which is not shown here,
the elastic packing 14 is arranged in a substantially cen-
tral position on the length of the pad 10.

[0057] According to the variant shown in Fig. 8, the
pad 10 is in a single piece and cooperates, at the ends,
with elastic inserts 23 inserted in a mating position in
the body of the flanges 5' and 5".

[0058] The inclusion of the elastic inserts 23 allows
the ends of the pad 10 to penetrate inside the body of
the flange 5 when the said flange is thrust inwards by
the elastic means 8 in order to recover plays or gaps, for
example when the edges 9 of the cylinders 2" and 2" are
worn.

[0059] The variant shown in Fig. 3 provides only one
cylinder 2 on which the two rollers 6', 6" are in tangent
contact.

[0060] Fig. 4 shows a different conformation of the
flange 5, where the area of sliding contact of the flange
5 with the heads of the rollers 6', 6" extends for the
entire circumference thereof.

[0061] In this embodiment, the pads 10 are located
partly below and partly behind the relative roller 6’ and
6" and surround a substantial part of the arc of the roll-
ers 6' and 6" facing towards the machine 3.

[0062] The pads 10 inserted into the relative position-
ing seating made on the intermediate block 7 are sup-
ported at the rear by an elastic base 17 which ensures
the appropriate compression force against the relative
roller 6" and 6".

[0063] In the variant shown in Fig. 5, inside the body
of the flanges 5 and in a substantially central position,
the lateral flanges 5 include portions 12 made of elastic
material, preferably vulcanised rubber, which give a cer-
tain elasticity to the body of the flange and thus allow a
better sliding adherence of the flanges 5 to the heads of
the rollers 6', 6", even in the case that the rollers 6" and
6" are partly misaligned.

[0064] Figs. 12 and 13 show a variant of the invention,
in diagram form, from the side and from the front,
wherein there is only one pad 10 for both the rollers 6
and 6"

[0065] In this case too, the pad 10 comprises a central
body 110 and two reciprocally sliding lateral parts 13’
and 13" (of which only one is visible); elastic connection
elements 14 are interposed between the two parts.
[0066] The two lateral parts 13" and 13" can be
attached to the relative flanges 5.

[0067] In this case the central body 110 of the pad 10
has a central aperture 21 through which the fabric 1
passes.

[0068] Moreover, in this case, the elastic packing 11
does not need to be included.

[0069] The longitudinal hold in the zone of reciprocal
sliding between the pad 10 and the relative roller 6', 6"
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is also ensured by the fact that these parts 110, 13" and
13" are maintained in close contact with the lateral walls
of the relative positioning seating 15 made on the inter-
mediate block 7.

[0070] The lateral walls of the seating 15 are advanta-
geously lined with rubberised material and at least one
wall 16 is movable and/or adjustable so that it is possi-
ble to vary the pressure in the zone of reciprocal sliding
of the said parts (Fig. 9).

[0071] Moreover, the hold is ensured by the inclusion
of the elastic base 17, preferably made of rubber or con-
sisting of an air chamber with adjustable pressure.
[0072] It may be advantageous from a construction
point of view, and also during assembly, if the elastic
bases 17 and the elastic lateral packings 11 are made in
a single piece.

[0073] It may also be advantageous from a construc-
tion point of view if the intermediate block 7, instead of
being anchored to the structure of the machine 3, is a
single piece therewith.

[0074] In construction, the rubberised cylinders and
the rollers are supported by means suitable to adjust
both their position and also the value of the force of
reciprocal compression between the cylinder and roller;
these components, either driven or idle, may also be
cooled or heated by the circulation of liquid inside.
[0075] As already described, for the surfaces in sliding
contact, such as the lateral plates 5, the pads 10 and
possibly the rollers 6', 6", PTFE (polytetrafluorethylene)
based products are used, or similar products which offer
not only a minimum friction coefficient and reasonable
elasticity, but also considerable mechanical resistance
even at high temperatures, up to 280°C.

[0076] Advantageously, in order to reduce to a mini-
mum the wear on the ridges 9', 9" of the cylinders 2', 2",
there is an automatic lubrication system.

[0077] From this description the advantages of the
invention are evident: the hold both lateral and trans-
verse, taken to mean in the direction perpendicular to
the direction of feed of the fabric, is achieved by means
of a minimum number of components, which are simple
to construct and do not require maintenance.

Claims

1. Holding device to be installed at inlet and/or outlet
on machines (3) defining at least an inner volume
working under pressure or depression, wherein the
product to be processed (1) is inserted
into/removed from the said volume by means of
rotary drawing elements consisting of at least a
drawing cylinder (2', 2"), the rotary elements being
placed in tangent contact with a pair of rollers (6',
6") arranged between the cylinders (2', 2") and the
machine (3), there being included lateral flanges
(5', 5") arranged in contact with at least part of the
heads of the cylinders (2', 2") and with a part of the
lateral surface of the rollers (6', 6"), the flanges (5',
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10.

5") being elastically thrust against the heads of the
cylinders (2', 2"), the machine (3) including an inter-
mediate block (7) in correspondence with its inlet
and outlet front, the device being characterised in
that it comprises auxiliary holding elements (10)
interposed between the rollers (6', 6") and the inter-
mediate block (7), the auxiliary elements (10) being
contained longitudinally between the flanges (5', 57)
and in lateral contact therewith, the length of the
auxiliary elements (10), in a transverse direction to
the direction of advance of the fabric (1), being able
to be varied and modified so as to compensate and
recover the plays and gaps between the parts in
reciprocal contact (cylinders, flanges, rollers) which
are created while the machine is functioning.

Device as in Claim 1, characterised in that the roll-
ers (6', 6") are longer than the drawing cylinders (2',
2") and protrude laterally from the relative flanges
(5, 5.

Device as in Claim 1, characterised in that the aux-
iliary elements comprise pads (10) housed in a
mating positioning seating (15) made inside the
intermediate block (7).

Device as in Claim 3, characterised in that the pads
(10) are sub-divided longitudinally into at least two
parts (13', 13", 110) reciprocally sliding with respect
to the others.

Device as in Claim 4, characterised in that each
pad (10) comprises at least two lateral parts (13',
13"), anchored to the respective flanges (5', 57).

Device as in Claim 4, characterised in that the parts
(13', 13", 110) of the pad (10) are connected by
means of elastic packings (14).

Device as in Claim 3, characterised in that the pads
(10) are made in a single piece and have elastic
packings (14) at the ends, in contact with the
respective flanges (5', 5").

Device as in Claim 3, characterised in that the pads
(10) are made in a single piece and cooperate with
elastic inserts (23) made in the body of the relative
flange (5', 57) in a position mating with the contact
position of the relative end of the relative pad (10).

Device as in Claim 3, characterised in that every
roller (6', 6") cooperates with a respective pad (10).

Device as in Claim 9, characterised in that it com-
prises elastic packings (11) arranged in the space
delimited between the pads (10), the intermediate
block (7) and the inner walls of the flanges (5', 57).
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Device as in Claim 3, characterised in that only one
pad (10) cooperates with both rollers (6', 6") and
has a substantially central aperture through which
the fabric (1) passes.

Device as in any claim hereinbefore, characterised
in that the pads (10) partly surround the semi-cir-
cumference of the rollers (6', 6") facing towards the
machine (3).

Device as in any claim hereinbefore, characterised
in that each pad (10) has an elastic base (17) at the
rear, housed inside the positioning seating (15)
within the intermediate block (7).

Device as in Claim 13, characterised in that the
elastic base (17) is made of rubber.

Device as in Claim 13, characterised in that the
elastic base (17) consists of an air chamber with
adjustable pressure.

Device as in Claim 3, characterised in that it
includes means (16) suitable to adjustably com-
press the pads (10) inside the relative positioning
seatings (15) within the intermediate block (7).

Device as in Claim 3, characterised in that the posi-
tioning seating (15) has its inner wall rubberised.

Device as in any claim hereinbefore, characterised
in that the flanges (5', 5") have inside a portion of
elastic material (12) in the proximity of the position-
ing seating of the relative rollers (6', 6").

Device as in any claim hereinbefore, characterised
in that a heating or cooling fluid flows inside at least
one of the cylinders (2', 2") and/or rollers (6', 6").

Device as in any claim hereinbefore, characterised
in that, at their ends, the cylinders (2) have raised
edges (9, 9") in sliding cooperation with the holding
flanges (5', 57).

Device as in any claim hereinbefore, characterised
in that in the areas of contact between the raised
edges (9) of the cylinders (2) and the flanges (5)
there is a lubrication system.

Device as in any claim hereinbefore, characterised
in that the intermediate block (7) constitutes an inte-
gral part with the body of the machine (3).
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