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COMPRESSIBLE PRINTING SLEEVE CARRIER AND METHOD OF MAKING

The present invention relates to a compressible printing sleeve carrier, and
more particularly, to a method of making a compressible printing sleeve carrier which
utilizes wound filaments coated with a compressible polymer to provide substantially
all of the structural properties of a carrier and substantially all of the compressible
properties of a printing sleeve.

One of the most common commercial printing processes is offset lithography.

In this printing process, ink is offset from a printing plate to a rubber-surfaced
printing blanket or sleeve before being transferred to a substrate, such as paper.
Typically, where a sleeve is used, the printing sleeve is constructed separately using
a thin metal cylindrical base or carrier, and then the layers comprising the sleeve are
attached to the carrier, such as one or more compressible layers, one or more
reinforcing layers, and an outer printing surface layer.

However, the use of metal as a carrier for printing sleeves is expensive, and
metal carriers are susceptible to damage both during production and in use due to
their thin structure. In recent years, the use of reinforced polymeric carriers has
been proposed for use as a base for printing sleeves. Polymeric carriers are less
expensive than metal carriers, can be easily made to any desired size, and are less
susceptible to damage during production and use. However, current methods of
making polymeric carriers require that the carrier be constructed separately and
completely cured prior to the addition of any subsequent layers typically used in
printing sleeve constructions.

Accordingly, there is still a need in the art for a printing sleeve carrier which is
inexpensive and simple to produce, and which provides desirable structural and
compressible properties.

Embodiments of the present invention meet that need by providing a
compressible printing sleeve carrier for use in offset lithography which is formed
from a composite fiber-reinforced compressible polymer. The printing sleeve carrier
provides all of the necessary structural properties provided by conventional printing
sleeve carriers and also provides substantially all of the required compressibility of a

conventional printing sleeve.
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According to one aspect of the present invention, a compressible printing
sleeve carrier is provided comprising a hollow cylindrical base having inner and outer
surfaces comprised of a composite fiber-reinforced compressible polymer. A first
portion of the base adjacent the inner surface of the base contains wound
reinforcing filaments coated with the compressible polymer and a second portion of
the base adjacent the outer surface thereof comprises the compressible polymer.

The compressible polymer is preferably selected from polyurethane,
polyvinyl ester, polyester, epoxy, and polyamide. The compressible polymer
preferably includes a void producing material therein selected from microspheres,
blowing agents, or a combination thereof.

The wound filaments are preferably selected from fiberglass, carbon fibers,
metallic fibers, and aramid fibers. Alternatively, the wound filaments may comprise
cords.

In one embodiment of the invention, the wound reinforcing filaments further
include a substantially void-free polymer coating thereon.

In another embodiment of the invention, the first portion of the base
comprises a first layer of wound reinforcing filaments coated with a substantially
void-free polymer and a second layer on the first layer comprising wound reinforcing
filaments coated with the compressible polymer.

In yet another embodiment of the invention, the first portion of the base
comprises a plurality of alternating layers of wound reinforcing filaments coated with
a substantially void-free polymer and a layer of wound reinforcing filaments coated
with a compressible polymer.

The compressible printing sleeve carrier preferably has a compliancy of from
about 10 to 70 Ibs/in. about (4.5 to 31.75 kg/cm), and more preferably, from about
35 to 51 Ibs/in. (about 15.87 to 23.13 kg/cm).

The present invention also provides a method of making a compressible
printing sleeve carrier in which a continuous source of reinforcing filaments is
provided and coated with a compressible polymer; the coated reinforcing filaments
are wound under tension around a mandrel to form a carrier comprising a hollow
cylindrical base having inner and outer surfaces; where a first portion of the base

adjacent the inner surface thereof contains the wound reinforcing filaments coated
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with the compressible polymer and a second portion of the base adjacent the outer
surface thereof comprises the compressible polymer.

The method preferably includes curing the printing sleeve carrier. Curing
may be initiated by exposing the printing sleeve carrier to a curing source comprising
UV radiation, chemicals or heat to cure the compressible polymer.

In one embodiment, the method includes coating the reinforcing filaments
with a substantially void-free polymer to wet the filaments prior to coating the
filaments with the compressible polymer.

In another embodiment of the invention, the method includes coating the
reinforcing filaments with a substantially void-free polymer and winding the filaments
on the mandrel to form a first layer and coating the filaments with the compressible
polymer and winding the filaments on the mandrel to form a second layer. In this
embodiment, the method preferably includes partially curing the first layer prior to
forming the second layer.

Accordingly, it is a feature of embodiments of the present invention to
provide a compressible printing sleeve carrier which is formed from a composite
fiber-reinforced compressible polymer. Other features and advantages of the
invention will be apparent from the following description, the accompanying
drawings, and the appended claims.

Fig. 1A is a perspective view of one embodiment of the printing sleeve carrier
of the invention;

Fig. 1B is a cross-sectional view of the compressible printing sleeve carrier of
Fig. 1A;

Fig. 1C is an enlarged cross-section of the compressible printing sleeve
carrier of Fig. 1B;

Fig. 2 is a schematic view illustrating a method of forming a compressible
printing sleeve carrier in accordance with the embodiment shown in Fig. 1;

Fig. 3A is a perspective view of another embodiment of the printing sleeve
carrier of the invention;

Fig. 3B is a cross-sectional view of the compressible printing sleeve carrier of
Fig. 3A;
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Fig. 3C is an enlarged cross-section of the compressible printing sleeve
carrier of Fig. 3B;

Fig. 4 is a schematic view illustrating a method of forming the compressible
printing sleeve carrier in accordance with the embodiment shown in Fig. 3;

Fig. 5A is a perspective view of another embodiment of the printing sleeve
carrier of the invention;

Fig. 5B is a cross-sectional view of the compressible printing sleeve carrier of
Fig. 5A;

Fig. 5C is an enlarged cross-section of the compressible printing sleeve
carrier of Fig. 5B;

Fig. 6 is a schematic view illustrating a method of forming the compressible
printing sleeve carrier in accordance with the embodiment shown in Fig. 5;

The compressible printing sleeve carrier of the present invention provides
advantages over conventional metal sleeves in that it is less expensive to produce, it
can be manufactured in any size, and is less likely to be damaged during handling.
The sleeve carrier also provides an advantage over current polymeric printing
sleeves which require separate construction of the carrier prior to the application of
the layers comprising the sleeve, for example, compressible layers. The method of
the present invention allows construction of the sleeve carrier without requiring
separate steps to form the carrier and sleeve while providing all of the necessary
structural properties and the required compressibility to the sleeve. The carrier is
ready to receive one or more (optional) reinforcing layers and a print surface layer to
provide a final blanket sleeve product.

The polymers for use in the printing sleeve carrier include polymers which act
as a binder for the wound reinforcing materials. Suitable polymers include, but are
not limited to, polyurethanes, polyvinyl esters, polyesters, epoxies, and polyamides.

Volume compressible properties are provided to the polymers by the
incorporation of void-producing materials such as microspheres, blowing agents, or
a combination of both. Suitable microspheres include low or high temperature
microspheres known in the art. Suitable microspheres include those known by the
trademark EXPANCEL microspheres from Expancel of Sundsvall, Sweden. Such

microspheres have a shell consisting basically of a copolymer of vinylidene chloride
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and acrylonitrile, and contain gaeous isobutane. Other microspheres possessing the
desired properties of compressibility can also be employed, such as those disclosed
in U.S. Patent No. 4,770,928.

The polymers are preferably in the form of liquid resins at room temperature
and the microspheres are incorporated into the polymer solution preferably by
mixing. At the time of filament coating, the solution is preferably heated (e.g., about
60 °C) to reduce the viscosity of the liquid resin to simplify the coating procedure.

The compressibility of the sleeve can be varied by the selection, size and
amount of microspheres or other void-producing material used in the polymeric
material.

In embodiments where the filaments are coated with a substantially void-free
(non-compressible) polymer, suitable polymers include polyurethanes, polyvinyl
esters, polyesters, epoxies, and polyamides.

Suitable reinforcing filaments for use in the invention include fiberglass,
carbon fibers, metallic fibers, and aramid fibers. Alternatively, the flaments may
comprise cords such as fiberglass rovings. In a preferred embodiment, the
reinforcing filaments are provided in the form of fiberglass rovings.

In certain embodiments, the filaments may be selected to help impart
compressibility to the sleeve, for example, in embodiments where the sleeve carrier
is formed from multiple layers of wound filaments coated with a compressible
polymer which are partially cured between the application of each layer of flaments.
Such compressible filaments include materials such as polyester or aramid twisted
textile cords. The compressible properties of such filaments is preserved by placing
them in a layer structure as described above such that they are placed between
compressible polymer layers.

Referring now to Figs. 1A and 1B, one embodiment of the compressible
printing sleeve carrier 10 is illustrated. As shown, the carrier comprises a hollow
cylindrical base having inner and outer surfaces 14 and 16. As shown, a first portion
18 of the base adjacent the inner surface 14 includes wound reinforcing filaments 22
coated with a compressible polymer 24 and a second portion 20 adjacent the outer
surface 16 which includes only the compressible polymer 24.
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Fig. 2 illustrates the method of making this embodiment of the compressible
printing sleeve carrier. A supply of wound filaments 22 is provided from a source
(not shown) and is passed through a bath 28 containing the compressible polymer
and a void-producing material. The coated filaments containing the compressible
polymer coating are then wound onto a mandrel 26. It should be appreciated that
during the winding process, the polymeric coating, while surrounding the filaments,
tends to flow above the filaments such that the resulting structure has the filaments
at the base of the sleeve while the second portion 20 contains only the compressible
polymer as shown in Fig. 1A. After the flaments have been wound on the mandrel,
the mandrel is then exposed to a curing source 30 where curing is initiated. Curing
is preferably initiated by exposure of the carrier to a curing source such as UV
radiation, chemicals or heat. The cured layer is then preferably dimensionally sized
by grinding, such as by cylindrical grinding to aid in sleeve performance.

In an alternative embodiment illustrated in Fig. 3, the printing sleeve carrier
10 includes wound reinforcing filaments 22 which have been coated with a
substantially void-free polymer 32 prior to being coated with the compressible
polymer 24. As shown in Fig. 4, this embodiment is achieved by passing filaments
22 through a bath 34 containing the substantially void-free polymer which functions
to wet out the filaments so that when they pass through bath 28, the compressible
polymer will sufficiently wet the filaments.

In yet another embodiment illustrated in Fig. 5, the printing sleeve carrier 10
includes at least two layers of wound reinforcing filaments. The first layer 40
comprises wound filaments 22 which have been coated only with a substantially
void-free polymer 32 while the second layer 42 comprises wound filaments which
have been coated with both the substantially void-free polymer 32 and the
compressible polymer 24.

As shown in Fig. 6, reinforcing filaments 22 through bath 34 containing the
substantially void-free polymer and are wound around mandrel 26 to form first layer
40 prior to introducing the filaments through both bath 34 and bath 28 containing the
compressible polymer to form second layer 42. It should be appreciated that the
first layer may be formed at a separate coating station from the second layer. For

example, the first layer may be formed on a first mandrel, at least partially cured,
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and then mounted on a separate mandrel (as shown) where filaments are wound
through bath 34 and 28 and then wound on the mandrel to form the second layer.
Each layer is preferably at least partially cured via curing source 30 prior to
application of subsequent layers.

This method may be used to provide a plurality of alternating layers of non-
compressible wound filaments and compressible wound filaments.

Having described the invention in detail and by reference to preferred
embodiments thereof, it will be apparent that modifications and variations are
possible without departing from the scope of the invention.



10

15

20

25

30

WO 2009/085685 PCT/US2008/086800

-8-
1. A compressible printing sleeve carrier comprising:

a hollow cylindrical base having inner and outer surfaces comprised of a
composite fiber-reinforced compressible polymer, a first portion of said base
adjacent said inner surface thereof containing wound reinforcing filaments coated
with said compressible polymer and a second portion of said base adjacent said

outer surface thereof comprising said compressible polymer.

2. The compressible printing sleeve carrier of claim 1 wherein said
compressible polymer includes a void producing material therein selected from

microspheres, blowing agents, or a combination thereof.

3. The compressible printing sleeve carrier of claim 1 wherein said wound
filaments are selected from fiberglass, carbon fibers, metallic fibers, and aramid

fibers.

4. The compressible printing sleeve carrier of claim 1 wherein said wound

filaments comprise cords.

5. The compressible printing sleeve carrier of claim 1 wherein said
compressible polymer is selected from urethane, vinyl ester, polyester, epoxy, and

nylon.

6. The compressible printing sleeve carrier of claim 1 wherein said wound

reinforcing filaments include a substantially void-free polymer coating thereon.

7. The compressible printing sleeve carrier of claim 1 in which said first portion
of said base comprises a first layer of wound reinforcing filaments coated with a
substantially void-free polymer and a second layer on said first layer comprising said
wound reinforcing filaments coated with said compressible polymer.

8. The compressible printing sleeve carrier of claim 1 in which said first portion

of said base comprises a plurality of alternating layers of wound reinforcing filaments
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coated with a substantially void-free polymer and a layer of wound reinforcing

filaments coated with a compressible polymer.

9. The compressible printing sleeve carrier of claim 1 having a compliancy of
from about 10 to 70 Ibs/in.

10. The compressible printing sleeve carrier of claim 1 having a compliancy of
from about 35 to 51 Ibs/in.

11. A method of making a compressible printing sleeve carrier comprising:

providing a mandrel;

providing a continuous source of reinforcing filaments;

coating said filaments with a compressible polymer;

winding said coated reinforcing filaments under tension around said mandrel
to form a carrier comprising a hollow cylindrical base having inner and outer
surfaces;

wherein a first portion of said base adjacent said inner surface thereof
contains said wound reinforcing filaments coated with said compressible polymer
and a second portion of said base adjacent said outer surface thereof comprises

said compressible polymer.

12. The method of claim 11 including curing said printing sleeve carrier.

13. The method of claim 12 wherein curing is initiated by exposing said printing
sleeve carrier to a curing source comprising UV radiation, chemicals or heat to cure

said compressible polymer.

14. The method of claim 11 including coating said reinforcing filaments with a
substantially void-free polymer to wet said filaments prior to coating said filaments

with said compressible polymer.



WO 2009/085685 PCT/US2008/086800

-10-
15. The method of claim 11 including coating said reinforcing filaments with a
substantially void-free polymer and winding said filaments on said mandrel to form a
first layer and coating said filaments with said compressible polymer and winding

said filaments on said mandrel to form a second layer.

16. The method of claim 15 including partially curing said first layer prior to

forming said second layer.
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