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A sleeve for supporting a printihg plate

Technical sector

The present invention is generally in the field of printing machines; in particular, the

invention refers to a printing plate support sleeve.
Prior art

Support sleeves for printing plates, in the form of composite cylindrical elements that are
fitted, by means of a pneumatic thrust, on rotating mandrels of a printing machine (as will be

better appreciated in the following description) are known.

The plate is a matrix that is mounted on a radially outer jacket of the sleeve (as shown in
Figures 1A and 1B); such sleeve comprises a radially inner jacket that is forced onto the
mandrel of the printing machine. The two jackets are connected by several layers of materials

having different elasticity and flexibility with respect to the jackets themselves.

A traditional mandrel comprises a number of radial holes, from which pressurized air is
expelled during operations of assembly and disassembly of the sleeve, creating a pneumatic
bearing that causes the radial expansion of the inner jacket of the sleeve and allows the
operator to bring the sleeve axially and angularly into the printing position (as shown in

Figures 2A and 2B).

The expansion of the inner jacket of the sleeve is permitted by its flexibility, as well as by the
elasticity and compressibility of the damping and filling layers that wrap the inner jacket.
Once the air is no longer expelled from the mandrel shaft, the inner diameter of the sleeve

returns to its original size, tightening the sleeve on the shaft.

Due to the layered composition of materials with different elastic characteristics, the outer
jacket is not rigidly bonded to the inner jacket. Indeed, the intervention of external forces may

cause unwanted deformation of the intermediate layers, causing angular and radial



WO 2020/031084 PCT/IB2019/056685

displacements between the two jackets, depending on the reaction force of the elastic damping

part and the stresses on the sleeve.

During the printing stage (the stage wherein the mandrel rotates the sleeve and consequently
the plate), forces are generated due to the printing pressure, which cause possible angular and

radial misalignments between the inner jacket and the outer jacket.

In this regard, Figures 3A and 3B schematically show a sleeve according to the prior art
during the printing stage; such sleeve carries a plate rotating between an inking roller (bottom
left in the figures) and a contrast roller for printing (bottom right), in a manner known per se.
Figures 3A and 3B show, respectively, a condition wherein the inner and outer jackets
undergo an angular misalignment, and a condition wherein the two jackets undergo a radial

misalignment (but it is also possible for the two conditions to occur simultaneously).

These conditions do not make the rotation movement between the two jackets of the sleeve
perfectly rigid and synchronous, creating resonance phenomena in the system, which are
manifested in defects in the print. These limitations understandably affect or impair the

qualitative yield of the printing process.

Solutions are also known to allow sleeves of different diameters to be mounted on the
mandrel, such as the devices described in documents US 2004/0139872 Al and EP 2202 073
Al.

However, these are not true sleeves adapted to support the printing plate, but rather adapters,
which are placed between the mandrel and the inner jacket of the sleeve, with the aim of

making sleeves with different inner diameters usable on the same mandrel.

These adapters in turn consist of a radially innermost jacket and a radially outermost jacket,
radially expandable by means of a pressurizable fluid, which is blown into the interface
between said jackets. This is made possible by the presence of holes and channels passing
through the thickness of at least one of the jackets (mainly the radially inner jacket), so that

the fluid may be blown from the outside of the adapter into the cavity between said jackets, 50
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that the radially outer jacket expands and comes into contact with the inner jacket of the

sleeve, which is then locked on the mandrel.

However, such a solution does not solve the problem of making the rotational movement
between the two jackets of the sleeve rigid and synchronous, since the adapter according to
the prior art performs the sole function of allowing the sleeve to be mounted on the mandrel,
without affecting its functional or structural characteristics. In other words, the adapter may

be seen as a radial extension of the mandrel, on which the actual sleeve is fitted.

In addition, in the operating condition, the fluid inside the adapter must be kept under
pressure to preserve the radial expansion of the outer jacket of the adapter, and the consequent
engagement of the sleeve. For this purpose, valves and seals must be provided in the adapter,

which make its construction complex.

Summary of the invention

One purpose of the present invention is to eliminate the angular and radial misalignments
between the outer jacket and the inner jacket of the sleeve, while maintaining the pneumatic

mounting of the sleeve on the mandrel, by means of radial expansion of the inner jacket.

To obtain this result, according to the invention, the inner and outer jackets of the sleeve are
rigidly joined together by means of radial connecting elements, which are preferably placed at
the axial ends of the sleeve and are firmly joined to the two jackets, so that the transmission of
the rotation from thév inner jacket to the outer jacket is conveyed by the rigid connecting
element, and not by the elastic layers that may be placed between these jackets. Moreover,
there are no through holes in the two jackets or in the radial connecting elements adapted to
allow the introduétion of a fluid between these jackets (to cause the radial expansion of the
radially outer jacket with respect to the radially inner jacket) and/or to accommodate
pressurizing means (such as valves, screws, etc.), adapted to pressurize and/or maintain under

pressure a fluid between these jackets.
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Preferably, the sleeve is monolithic, so that the inner and outer jackets and the radial

connecting elements are made in one piece.

Preferably, the radial thickness of the inner jacket is reduced in the segments near the
connecting elements. In effect, in the segments wherein these connecting elements are

présent, the radial expansion of the inner jacket would be hindered.

By adopting an uneven section, wherein the segments of the inner jacket near the connecting
elements aré thinner than the rest of the jacket, the operation of inserting and removing the
sleeve from the mandrel would not entail the need to use pneumatic pressure to deform these
segments stiffened by the connecting elements, since in that segment the inner diameter of the
jacket is greater than the corresponding outer diameter of the mandrel. In this way, the
mandrel may be inserted or removed from the inner jacket, without the latter having to be

deformed to accommodate it.

In the remaining segments, wherein there are no connecting elements (conveniently, the
axially central segment of the inner jacket), the inner jacket is free to expand radially under
the effect of pneumatic pressure, so that it may be fitted on, and removed from, the rotating

mandrel of the printing machine, according to methods known to the person skilled in the art.

The aforesaid and other purposes and advantages are achieved, according to an aspect of the
invention, by a sleeve having the characteristics defined in Claim 1. Preferred embodiments of
the invention are defined in the dependent claims.

Brief description of the drawings

The functional and structural characteristics of some preferred embodiments of a sleeve
according to the invention will now be described. Reference is made to the accompanying
drawings, wherein:
- Figures 1A and 1B are respectively a schematic frontal view and a longitudinal
sectional view of a sleeve on which a printing plate is mounted, according to the prior

art;
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- Figures 2A and 2B are schematic views of two stages of the process of mounting a
sleeve on the mandrel shaft of a printing machine, according to the known technique,
wherein is visible the stage of radial expansion of the inner jacket under the pneumatic
thrust generated by the mandrel, and this inner jacket’s subsequent return to its
original diameter, with the resulting locking on the mandrel;

- Figures 3A and 3B are schematic views of two undesirable conditions that may be
found in a sleeve according to the prior art and illustrate respectively a condition of
angular misalignment and a condition of radial misalignment between the inner and
outer jackets;

- Figures 4A and 4B are respectively a schematic frontal view and a longitudinal

 sectional view of a sleeve on which a printing plate is mounted, according to an
embodiment of the present invention; and- !

- Figure 5 is a schematic longitudinal sectional view of a sleeve on which is mounted a
printing plate, according to an embodiment of the present invention wherein the sleeve
is made monolithic, i.e. having the inner and outer jackets and connecting elements

made in one piece.

Detailed description

Before explaining in detail a plurality of embodiments of the invention; it should be clarified
that the invention is not limited in its application to the constructive details and to the
configuration of the components presented in the following description or illustrated in the
drawings. The' invention may assume other embodiments and may in practice be implemented
or achieved in different ways. It should also be understood that the phraseology and

terminology have descriptive purposes and should not be construed as restrictive.

Making reference by way of example to Figures 4A and 4B, a sleeve 1, adapted to support a
printing plate 10, comprises an inner jacket 12, annular or cylindrical in shape and extending
- axially between a first end portion 12a and a second end portion 12b. The inner jacket 12 is
adapted to be mounted on a mandrel shaft 11 of a printing machine and is at least partly
elastically deformable in a radial direction under the action of a pneumatic thrust exerted by

such mandrel shaft 11.
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The sleeve 1 further comprises an outer jacket 14 of an annular shape, coaxial with respect to

the inner jacket 12 and radially outermost with respect to the latter.

The sleeve 1 comprises at least one connecting element 16, extending radially between the
inner jacket 12 and the outer jacket 14 and configured in such a way as to rigidly connect said
inner and outer jackets 12, 14. Preferably, the connecting element 16 is located near an end

portion 12a, 12b of the inner jacket 12.

Furthermore, in said inner and outer jackets 12, 14 and in said at least one connecting element
16 there are no through holes adapted to allow the introduction of a fluid to the interface
between said jackets 12, 14 (to cause the radial expansion of the radially outer jacket 14 with
respect to the radially inner jacket 12) and/or to accommodate pressurizing means, adapted to

pressurize and/or to maintain under pressure a fluid between these jackets 12, 14.

Preferably, the sleeve 1 is monolithic, i.e. the inner and outer jackets 12, 14 and connecting
elements 16 are made in one piece (as shown in figure 5). In other words, there is a
mechanical and structural continuity between the inner and outer jackets 12, 14 and the

connecting elements 16.

Due to the connecting elements 16, which are rigid, the outer jacket 14 rotates integrally with

the inner jacket 12, and no undesired misalignments are possible.

Conveniently, there are at least two connecting elements 16, located near the opposite end

portions 12a, 12b of the inner jacket 12 (as shown by way of example in Figure 4B).

According to an embodiment not shown, the connecting element 16 is configured as rays of

elements spaced circumferentially.

According to an alternative embodiment, the connecting element 16 is configured as a ring
extending circumferentially for at least part of the cross-section of the inner jacket 12 (as -

* illustrated by way of example in Figure 4A).
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In the entire present description and in the claims, the terms and expressions indicating
positions and orientations, such as “longitudinal”, “radial” or “circumferential”, refer to the

longitudinal axis x of the sleeve 1.

According to a preferred embodiment, the inner diameter of the inner jacket 12 at the
connecting element 16 is greater than the diameter of the sections of such inner jacket 12
where there is no connecting element 16. The inner diameter of the inner jacket 12 at the
connecting element 16 is configured to prevent contact between the inner jacket 12 and the
mandrel 11. In this way, the mandrel 11 may be inserted into, or removed from, the sleeve 1
without resistance, and without the need to deform the inner jacket 12 (the deformation of
which would be hindered by the connecting element 16). On the other hand, at the segments
of the inner jacket 12 wherein the connecting elements 16 are not present (conveniently, the
axially central segment of the inner jacket 12, i.e. the segment between the end portions 12a,
12b), this inner jacket 12 will be free to expand radially under the thrust of air jets coming out
of the mandrel 11, so as to accommodate the latter ahd, once the pneumatic thrust has ceased,
return elastically to the original diameter, remaining locked on the mandrel 11. It follows that,
when the connecting element 16 is placed near an end portion 12a, 12b, the inner diameter of
the inner jacket 12 near that end portion 12a, 12b would be greater than the diémeter of the
other sections of the inner jacket 12, as for example illustrated in the embodiment in Figure
4B.

Acéording to an embodiment, the sleeve comprises an intermediate jacket 18, in a radially

interposed position between the inner jacket 12 and the outer jacket 14.

Preferably, between the inner jacket 12 and the intermediate jacket 18, there is a layer of
damping material 20, made for example of rubber or other material having greater elasticity

~ and flexibility than those of the inner and outer jackets 12, 14.

According to one embodiment, between the intermediate jacket 18 and the outer jacket 14
there is a filling layer 22, which has different elasticity and flexibility with respect to the layer

of damping material 20.
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Different aspects and embodiments of a printing plate support sleeve according to the
invention have been described. It is understood that each embodiment may be combined with
any other embodiment. The invention, moreover, is not limited to the described embodiments,

but may be varied within the scope defined by the accompanying claims.
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CLAIMS

1. A sleeve (1) adapted to support a printing plate (10), comprising:

- an inner jacket (12), of an annular shape and extending axially between a first énd portion
(12a) and a second end portion (12b), said inner jacket (12) being adapted to be mounted on a
mandrel shaft (11) of a printing machine, and being at least partially elastically deformable in
a radial direction under the action of a pneumatic thrust exerted by the mandrel shaft (11); and
- an outer jacket (14) of an annular shape, coaxial with respect to the inner jacket (12) and
radially outermost with respect to the latter;

characterized in that it comprises at least one connecting element (16), radially extending
between the inner jacket (12) and the outer jacket (14) and configured in such a way as to
rigidly connect said inner and outer jackets (12, 14).

and in that said inner and outer jackets (12, 14) and in said at least one connecting element
(16) there are no through holes, adapted to allow the introduction of a fluid between said inner
and outer jackets (12, 14) and/or to house pressurizing means, adapted to pressurize and/or to

maintain under pressure a fluid between said inner and outer jackets (12, 14).

2. Sleeve according to claim 1, wherein the sleeve (1) is monolithic, so that the inner and

outer jackets (12, 14) and the connecting elements (16) are made in one piece.

3. A sleeve according to claim 1 or 2, wherein the connecting element (16) is located

near an end portion (12a, 12b) of the inner jacket (12).

4. A sleeve according to claim 3, comprising at least two connecting elements (16),

located near the opposite end portions (12a, 12b) of the inner jacket (12).

5. A sleeve according to any one of the preceding claims, wherein the connecting

element (16) is configured as rays of elements spaced circumferentially.

6. A sleeve according to any one of claims 1 to 4, wherein the connecting element (16) is
configured as a ring extending circumferentially for at least part of the cross-section of the

inner jacket (12).
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7. A sleeve according to any of the preceding claims, wherein the inner diameter of the
inner jacket (12) at the connecting element (16) is greater than the diameter of the sections of
such inner jacket (12) at which there is not a connectihg element (16), said inner diameter of

the inner jacket (12) being configured in such a way as to avoid contact between the inner

jacket (12) and the mandrel (11).

8. - A sleeve according to any one of the preceding claims, comprising an intermediate

jacket (18), in a radially interposed position between the inner jacket (12) and the outer jacket

(14).

9. A sleeve according to claim 8, comprising a layer of damping material (20), interposed

between the inner jacket (12) and the intermediate jacket (18).

10. A sleeve according to any one of the preceding claims, comprising a filling layer (22),

interposed between the intermediate jacket (18) and the outer jacket (14).
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