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IMAGE TRANSFER PRODUCT INCLUDING
A THIN PRINTING SURFACE LAYER

The present invention relates to an image transfer product such as a
printing blanket or printing sleeve, and more particularly, to an improved image
transfer product including a thin printing surface layer in combination with a
smooth image reinforcement layer.

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 mounted on a blanket cylinder before being
transferred to a substrate, such as paper. Typically, the printing blanket
includes at least one base ply which comprises the blanket carcass and an
outer printing surface layer which is typically formed from a polymeric rubber
material. The printing surface layer is adapted to carry and transfer liquid
printing ink.

Most printing surface layers currently in use typically comprise natural
or synthetic rubber materials which require the use of a solvent to dissolve the
rubber material so that it may be coated, in numerous thin passes, onto the
base ply. The solvent must then be evaporated prior to curing. Alternatively,
the natural or synthetic rubber materials may be calendared onto the base ply
in a single pass, but at great expense due to the need to adequately control
gauge. In both methods, the rubber materials must be cured under pressure,
which is a time consuming process.

Accordingly, there is still a need in the art for an improved method of
making an image transfer product such as a printing blanket or sleeve
including a printing surface having the desired gauge and texture for receiving
and transferring ink without the drawbacks of prior methods.

The present invention meets that need by providing an image transfer
product such as an offset printing blanket or sleeve which utilizes a very thin
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printing surface layer in combination with a smooth image reinforcement layer
comprising a polymeric film, a fabric, or a polymer-coated fabric. The image
transfer product is more efficiently manufactured due to reduced solvent
usage and reduced number of coating passes, and in use, exhibits uniform
feed, web control, and registration characteristics.

According to one aspect of the present invention, an image transfer
product comprising a printing blanket or sleeve is provided comprising a thin
printing surface layer having a thickness of between about 0.001 to about
0.012 inches (about 0.025 to about 0. 3 mm) over an image reinforcement
layer selected from a polymeric film, a fabric, or a combination thereof. As
used herein, the term "over" refers to a layer or structure formed above or in
contact with the uppermost surface of another layer or structure. By "image
reinforcement layer,” we mean a layer of supporting material that will stabilize
and prevent unwanted movement of the printing surface when exposed to
normal operating conditions over the life of the product.

Where the image transfer product comprises a printing blanket, the
blanket construction preferably includes a blanket carcass, where the image
reinforcement layer is either over the blanket carcass or comprises the
uppermost layer of the blanket carcass. The thin printing surface layer is over
the image reinforcement layer. In one embodiment, the blanket carcass
comprises at least one base ply comprised of fabric, film, a polymeric
composite material, or metal.

Where the image transfer product comprises a printing sleeve, the
sleeve preferably includes a base sleeve comprised of a rigid metal, polymer,
or polymer composite, where the thin printing surface layer and image
reinforcement layer are over the base sleeve.

The image transfer product may further include a compressible layer
within the blanket carcass or over the base sleeve.
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Preferably, the printing surface layer has a thickness of between about
0.002 to about 0.007 inches (about 0.05 to about 0.18 mm). The printing
surface layer is preferably selected from nitrile rubber, hydrogenated nitrile
butadiene rubber, polysulfide rubber, butyl rubber, EPDM rubber,
thermoplastic and thermosetting polyurethanes, and mixtures or alloys of the
above materials.

The image reinforcement layer is preferably selected from a polymeric
film, a fabric, or a combination thereof. In one embodiment of the invention,
the image reinforcement layer comprises a polymeric film layer selected from
nitrile rubber, hydrogenated nitrile butadiene rubber, butyl rubber, EPDM
rubber, polyvinyl chloride, polyurethane, and mixtures or alloys of the above
materials.

In another embodiment of the invention, the image reinforcement layer
may comprise a smooth, gauge-consistent fabric such as woven polyester.

In yet another embodiment of the invention, the image reinforcement
layer comprises a fabric layer which has been impregnated or coated with a
polymeric coating or which has a polymeric film laminated to its surface such
that a smooth surface is obtained to which the printing surface layer can be
applied. The fabric layer preferably comprises a woven polyester. The
polymer comprising the coating or film may be selected from nitrile rubber,
hydrogenated nitrile butadiene rubber, butyl rubber, EPDM rubber, polyvinyl
chloride, polyurethanes, and mixtures or alloys of the above materials.

In an embodiment of making an image transfer product having a thin
printing surface layer, a blanket carcass or base sleeve is provided. An
image reinforcement layer selected from a polymeric film, a fabric, or a
combination thereof is applied to the blanket carcass or base sleeve. A
printing surface layer having a thickness of between about 0.001 to 0.012
inches (about 0.025 to about 0.3 mm) is then applied to the image

reinforcement layer.
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In one embodiment, the image reinforcement layer comprises a
polymeric film which is applied in liquid form by knife-over-roll coating,
calendering, pneumatic and electrostatic spray coating, slot die coating,
extrusion-lamination, or other means known in the art. In another
embodiment, the image reinforcement layer is in the form of a polymeric film
which is applied by lamination.

The printing surface layer may be applied to the image reinforcement
layer by a number of methods including knife-over-roll coating, calendering,
non-electrostatic and electrostatic spray coating, extrusion-lamination, or other
means known in the art. Alternatively, the printing surface layer can be
extruded or calendered in web form as a free or supported film which can be
laminated to the image reinforcement layer by bonding methods known in the
art such as adhesive coating and lamination or by direct lamination using heat
and/or pressure.

Accordingly, it is a feature of the present invention to provide an image
transfer product including a very thin printing surface layer in combination with
a smooth image reinforcement layer. Other features and advantages of the
invention will be apparent from the following description, the accompanying
drawings, and the appended claims.

Fig. 1 is a cross-sectional view of a printing blanket construction
including an image reinforcing layer and a thin printing surface layer in
accordance with an embodiment of the invention; and

Fig. 2 is a cross-sectional view of a printing sleeve construction
including an image reinforcing layer and a thin printing surface layer in
accordance with another embodiment of the invention.

We have found that the use of an image reinforcement layer having a
smooth surface allows the use of a very thin printing face layer in a blanket or
sleeve construction. The smooth image reinforcement layer provides

sufficient gauge and surface uniformity so that a much thinner print face can
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be applied without the problem of threads, patterns, or textures showing
through from the underlying reinforcement layer to the printing face or to the
printed image. The printing surface layer of the present invention has a
thickness of from about 0.001 to 0.012 inches (about 0.025 to about 0.3 mm),
while prior art printing surface layer thicknesses are typically from about 0.012
to 0.020 inches (0.3 mm to 0.51 mm) in thickness.

And, because a much thinner printing surface layer requires less rubber
material, the amount of solvent needed for the surface layer is reduced. In
addition, where the image reinforcement layer is formed from a 100% solids
material such as thermoplastic polyurethane (TPU), cast urethane, or TPU-
coated fabric, no solvent-based adhesive is needed to bond the image
reinforcement layer to the blanket carcass; rather, the image reinforcement
layer can be directly coated or laminated onto the carcass.

Referring now to Fig. 1, an image transfer product 10 is shown in the
form of a printing blanket which includes a blanket carcass 12. Typically, the
blanket carcass or sleeve comprises a compressible layer and one or more
underlying base layers, but may also include the image reinforcement layer as
the uppermost layer. In the embodiment shown in Fig. 1, the blanket carcass
12 comprises a fabric base ply 14 and a compressible layer 16. The image
transfer product 10 further includes an image reinforcement layer 18 and a
very thin printing surface layer 20.

In one embodiment, the image reinforcement layer comprises a
thermoplastic polyurethane. Suitable thermoplastic polyurethanes for use as
the image reinforcement layer are polyester or polyether-based and include
those commercially available from Huntsman Polyurethanes, Dow, and Bayer.

Polyester-based polyurethanes are preferred for use due to their chemical
resistance. It should also be appreciated that alloys of the above-described
thermoplastic polyurethanes with conventional rubber materials such as nitrile

rubber, EPDM, polysulfide, and butyl rubber may also be used.
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Where the image reinforcement layer comprises a thermoplastic
polyurethane, the thermoplastic polyurethane is preferably extrusion coated or
heat laminated as a preformed film onto the blanket carcass or sleeve to
provide a smooth and uniform surface.

Alternatively, the image reinforcement layer may comprise a cast
polyurethane (also referred to herein as a thermosetting polyurethane). The
polyurethane is typically supplied in the form of a flowable 100% solids
material that is applied to the carcass by dip coating, electrostatic or non-
electrostatic spray coating, reverse roll coating, knife-over-roll coating, slot die
coating, or other means well known in the art. Preferably, the cast
polyurethane is applied to the blanket carcass by slot die or knife-over-roll
coating. The cast polyurethanes are generally based on polyesters or
polyethers. Polyester-based polyurethanes are preferred for use due to their
chemical resistance. Depending on the specific urethane employed, the
curing mechanism may comprise heat, UV light, or moisture. Optionally, the
application of heat may be used to activate and/or accelerate curing.

Suitable polyurethane casting compositions for use in the present
invention are described in U.S. Patent No. 3,211,701, the disclosure of which
is hereby incorporated by reference. Such compositions comprise the
reaction product of an isocyanate-terminated prepolymer with an organic chain
extender or crosslinking agent (which may be a polyamine or a polyhydric
alcohol) with a functionality of at least 2 and a molecular weight from 18 to
600. The isocyanate-terminated prepolymer is prepared from a hydroxyl-
terminated polyester, polyether, or polybutadiene polyol or mixtures thereof
having a molecular weight of 300 to 6000 and a functionality of at least 2 and
optionally, a hydroxyl containing chain extending agent with a functionality of
at least 2 and a molecular weight of 18 to 600, with an excess of organic

diisocyanate.
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We have found that the use of thermoplastic or thermosetting
polyurethanes for the image reinforcement layer provides advantages over the
use of prior art rubber compounds in that the polyurethanes may be used as
100% solids materials. Accordingly, there is no solvent which needs to be
added prior to coating or removed prior to curing.

Regardless of the type of polymer used as the image reinforcement
layer, the polymer is applied directly to the uppermost surface of the blanket
carcass, e.g., the compressible layer or, in the case of a non-compressible
blanket, the base ply or plies.

In embodiments where the image reinforcement layer comprises a
fabric, the fabric layer is preferably applied to the blanket carcass or sleeve by
lamination. For example, where the blanket carcass includes a compressible
layer, the fabric is laminated to the compressible layer either before or after
the compressible layer is cured. The fabric is preferably laminated with an
adhesive tie-layer which is applied to the compressible layer and/or the fabric
layer. Such a tie layer may comprise conventional adhesive materials known
in the art as well as thermosetting and thermoplastic polyurethanes. These
materials may be applied to the uppermost surface of the blanket carcass
and/or to the lowermost surface of the image reinforcement fabric in order to
facilitate an adequate adhesive bond between the image reinforcement layer
and the carcass.

Alternatively, the compressible layer may be formulated to have
sufficient adhesive properties that an adhesive is not necessary. In such an
embodiment, the lamination process is preferably performed prior to curing.

The fabric used for the image reinforcement layer should be smooth
with sufficient gauge and surface uniformity such that the printing surface layer
may be applied uniformly over the reinforcement layer, leaving no visible fabric
pattern. A suitable fabric for use in the present invention comprises a woven

polyester fabric having low denier warp and fill yarns, i.e., a denier of 150 or
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less. Such a fabric is commercially available from Precision Fabrics Group,
Inc. Other fabrics may be used in the present invention as long as they are
densely woven with fine (low denier), low linting yarns to provide a smooth,
gauge-consistent surface.

In embodiments where the image reinforcement layer comprises a
fabric coated with a polymer, the polymer may be applied by a number of
known methods including calendering, knife-over-roll coating, slot die coating,
gravure, reverse roll, spraying, dipping or extrusion coating. Where the
polymer applied to the fabric is of a thermoplastic nature, such as a
thermoplastic polyurethane, it may be applied by extrusion coating or by heat
laminating a preformed film. Where the polymer is a thermosetting polymer, it
may be applied by dip coating, electrostatic or non-electrostatic spray coating,
reverse roll coating, knife-over-roll coating, slot die coating, or other means
well known in the art.

The polymer coated fabric is then applied to the blanket carcass or
sleeve by lamination. It should be appreciated that the method chosen will
vary depending on the material used. Preferred polymeric materials used for
coating include nitrile rubber, hydrogenated nitrile butadiene rubber, butyl
rubber, EPDM rubber, polyvinyl chloride, and polyurethanes. In a preferred
embodiment, the polymer coating comprises a solvated nitrile rubber which is
knife-over-roll coated onto the fabric. By coating the fabric with a polymeric
layer, the surface of the fabric is filled in such that a smooth surface is present
on at least the side which is coated with the thin printing surface layer.

After the image reinforcement layer 18 is applied to the blanket carcass
12, the printing surface layer 20 may be applied to the image reinforcement
layer by a number of methods including knife-over-roll coating, calendering,
electrostatic or non-electrostatic spray coating, slot die coating, gravure
coating, reverse roll coating, extrusion coating, and extrusion-lamination.

Alternatively, the printing surface can be extruded or calendered in web form
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as a free or supported film which can be laminated to the image reinforcement
layer by bonding methods known in the art such as adhesive coating and
lamination or by direct lamination using heat and/or pressure.

While the method of making the image transfer product has been
described herein primarily with regard to a printing blanket, it should be
appreciated that the printing and image reinforcement layers may also be
applied to a generally cylindrical base sleeve by many of the same methods
described above. Where the image reinforcement layer comprises a cast
urethane, a preferred method of applying the urethane to a sleeve is spraying,
knife-coating, or rotary casting. Where the image reinforcement layer
comprises fabric, the fabric may be applied in the form of an extensible "sock"
that can be stretched and fitted over the sleeve. Alternatively, the fabric may
be provided in the form of spun cord which is wound around the base sleeve
to provide the desired smooth surface.

Referring now to Fig. 2, an image transfer product 32 is shown in the
form of a printing sleeve which includes a base sleeve 22. The sleeve further
includes an optional compressible layer 24, an image reinforcement layer 26,
and a thin printing surface layer 28. In the method of forming the printing
sleeve, the image reinforcement layer 26 may be applied to the sleeve by
coating or lamination over the base sleeve 22 or compressible layer 26, if
included. Alternatively, the image reinforcement layer may be applied in the
form of a "sock” which fits over the sleeve or wound around the base sleeve
as described above.

The printing surface layer 28 may be applied to the image
reinforcement layer as an inverted extruded tube that is blown over the image
reinforcement layer by means well known in the art or by a number of other
methods including knife coating, calendaring, electrostatic or non-electrostatic
spray coating, slot die coating, gravure coating, reverse roll coating, extrusion

coating, and extrusion-lamination.
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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.
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CLAIMS

1. An image transfer product comprising a printing blanket or sleeve
comprising a thin printing surface layer having a thickness of between about
0.001 to about 0.012 inches (about 0.025 to about 0. 3 mm) over an image
reinforcement layer selected from a polymeric film, a fabric, or a combination

thereof.

2. The image transfer product of claim 1 comprising a printing blanket;
said blanket including a blanket carcass with the image reinforcement layer
over the blanket carcass or comprising the uppermost layer of the blanket
carcass, and the thin printing surface layer over the image reinforcement layer.

3. The image transfer product of claim 2 wherein said blanket carcass
comprises at least one base ply comprised of fabric, film, a polymeric

composite material, or metal.

4. The image transfer product of claim 1 comprising a printing sleeve
including a base sleeve comprising a rigid metal, polymer, or polymer
composite, where the image reinforcement layer is over the base sleeve and

the thin printing surface layer is over the image reinforcement layer.

5. The image transfer product of claim 2 wherein said blanket carcass

further includes a compressible layer.

6. The image transfer product of claim 4 including a compressible layer

over said base sleeve.



10

15

20

25

30

WO 2009/070549 PCT/US2008/084594

-1o-

7. The image transfer product of claim 1 wherein said printing surface
layer has a thickness of between about 0.002 to about 0.007 inches (about
0.05 to about 0.18 mm).

8. The image transfer product of claim 1 wherein said printing surface
layer is selected from nitrile rubber, hydrogenated nitrile butadiene rubber,
polysulfide rubber, butyl rubber, EPDM rubber, thermoplastic and
thermosetting polyurethanes, and mixtures or alloys thereof.

9. The image transfer product of claim 1 wherein said image
reinforcement layer comprises a polymeric film selected from nitrile rubber,
hydrogenated nitrile butadiene rubber, butyl rubber, EPDM rubber, polyvinyl
chloride, polyurethane, and mixtures or alloys thereof.

10. The image transfer product of claim 1 wherein said image

reinforcement layer comprises a woven polyester fabric.

11. The image transfer product of claim 1 wherein said image
reinforcement layer comprises a fabric layer which has been impregnated or
coated with a polymeric coating.

12. The image transfer product of claim 11 wherein said polymeric coating
is selected from nitrile rubber, hydrogenated nitrile butadiene rubber, buty!
rubber, EPDM rubber, polyvinyl chloride, polyurethanes, and mixtures or alloys
of the above materials.

13. The image transfer product of claim 1 wherein said image
reinforcement layer comprises a fabric layer having a polymeric film laminated

to its surface.
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14. A method of making an image transfer product having a thin printing
surface layer comprising:

providing a blanket carcass or base sleeve;

applying an image reinforcement layer selected from a polymeric film,
a fabric, or a combination thereof to said blanket carcass or base sleeve; and

applying a printing surface layer having a thickness of between about
0.001 to 0.012 inches (about 0.025 to about 0.3 mm) to said image

reinforcement layer.

15. The method of claim 14 further including applying a compressible layer
to said blanket carcass or base sleeve prior to applying said image

reinforcement layer.

16. The method of claim 14 wherein said base sleeve comprises a rigid

metal, polymer, or polymer composite support sleeve.

17.  The method of claim 14 wherein said printing surface layer is applied by
knife-over-roll coating, calendering, non-electrostatic and electrostatic spray

coating, or extrusion-lamination.

18. The method of claim 14 wherein said image reinforcement layer
comprises a polymeric film which is applied in liquid form by knife-over-roll
coating, calendering, pneumatic or electrostatic spray coating, slot die coating,

or extrusion.

19. The method of claim 14 wherein said image reinforcement layer

comprises a polymeric film or fabric which is applied by lamination.
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