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PRINTING BLANKET CONSTRUCTION AND METHOD OF MAKING

The present invenﬁon relates in general to a printing blanket construction,
and more particularly, to an improved printing blanket which reduces printing gap,
which reduces thé impact forces on the leading eddge of the blanket, and which
nrevents the penetration of ink, solvents, moisture and the like into the blanket
plies during use.

One of the most common commercial printing processes is offset
lithography. Non-tensioned offset printing blankets are typically made on a thin,
low elongation carrier, or backing, having ends that extend beyond the end of the
actual printing blanket. The ends are bent or otherwise formed so that they can
be inserted into a narrow-gap printing press cylinder lock-up to hold the blanket in
place.

However, this type of narrow-gap lock-up system results in the leading and
trailing end edges of the blanket being exposed rather than tucked inside the lock-
up or cylinder. This exposure subjects the blanket ends to mechanical impact
forces and the penetration of water, inks and chemicals used during the printing
process, which can result in swelling and delamination of the blanket layers.
Such conditions may contribute to premature blanket failure. : ,

A common method of avoiding this problem is to apply a sealant to thé end
edges of the blanket to prevent moisture from penetrating the layers. See, for
example, Castelli et al., U.S. Patent No. 5,749,298. However, as the blanket
comprises a composite of dissimilar materials, many sealants do not adhere well
to the dissimilar materials at the blanket edges, particularly due to the minimal
surface area of the edges to which the sealant is adhered.

As an alternative to the use of sealants, attempts have been made to

reduce the gap between the blanket ends when the blanket is attached to the "

cylinder. See, for example, U.S. Patent No. 4,635,559, which teaches a blanket
including a filler portion which is fixed to the end of the blanket and spans the gap

between the leading and trailing edges. See also U.S. Patent No. 5,732,630, .
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which teaches a rubber blanket having leading and trailing edges including
closures which interlock to form a seamless blanket when the blanket is placed on
a blanket cylinder. However, such blanket constructions require the use of
additional elements or filler materials which add to the cost of producing the
blanket.

Accordingly, there is still a need in the art for an improved method of
reducing printing gap and effectively protecting the leading edge of the blanket
from impact forces and the penetration of moisture into the layers of the blanket
construction.

The present invention meets that need by providing an improved printing
blanket construction in which the leading edge of the printing blanket is shaped so
as to provide
reduced gap between the leading and trailing edges when the blanket is installed
on a press. The leading edge may be shaped to a degree which eliminates the
need for an edge seal, or alternatively, the leading edge may be shaped so as to
increase the surface area to which a sealant may be effectively applie_d. The
resulting blanket is effectively protected against exposure to impact fo'rces as well
as protected against the penetration of inks, solvents, and moisture.

According to one aspect of the present invention, a printing blanket
construction is provided comprising a printing blanket which comprises at least a
top ply, a bottom ply and a non-extensible backing ply. Preferably, the printing
blanket further comprises an intermediate ply. The printing blanket has leading
and trailing edges which are secured directly to the backing ply, wherein at least a
portion of the leading edge forms a contoured edge, a stair-stepped edge, a
beveled edge, or a combination thereof. Preferably, the printing blanket has a

orinting gap of less than about 3.5 mm, and more preferably, less than about 2.5

mm.

In one embodiment of the invention, the printing blanket preferably has a
contoured leading edge. Preferably, the contoured leading edge is formed only
from the top ply of the blanket. In an alternative embodiment, the contoured

leading edge may be formed from the top, intermediate and/or bottom plies.
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Preferably, the angle formed by the contoured leading edge is from about 10 {o
70 degrees from horizontal and the distance between the contoured leading edge
and the beginning of the contour is from about 0.05 mm to about 0.95 mm. More
preferably, the angle formed by the contoured Ieéding edge is from about 15 to
about 45 degrees from horizontal and the distance between the contoured leading
edge and the beginning of the contour is from about 0.20 mm to about 0.80 mm.
In this embodiment of the invention, at least a portion of the trailing edge of the
blanket is preferably undercut. Also in this embodiment, the leading and trailing
edges of the blanket are preferably free of sealants.

In an alternative embodiment of the invention, the leading edge forms a
stair-stepped edge, a beveled edge, or a combination stair-stepped and beveled
edge. Preferably, the portion of the leading edge which forms the stair-stepped
edge, beveled edge, or combination thereof includes the top and bottom plies of
the blanket. More preferably, the printing blanket further comprises an
intermediate ply, where the portion of the leading edge which forms the stair-
stepped edge, beveled edge, or combination thereof includes the top ply,
intermediate ply, and bottom ply.

In yet another alternative embodiment of the invention, a sealant is
included on at least one of the leading or trailing edges of the printing blanket. In
this embodiment, the leading edge of the printing blanket is preferably formed to
have a beveled leading edge, a stair-stepped leading edge, or a combination
beveled and stair-stepped leading edge.

Preferably, the portion of the leading edge which forms the stair-stepped
edge, beveled edge, or combination thereof includes the top and bottom plies of
the blanket. Preferably, the printing blanket further comprises an intermediate
ply, where the portion of the leading edge which forms the stair-stepped edge,
beveled edge, or combination thereof includes the top ply, intermediate ply, and
bottom ply. Thus, the sealant is included on at least one of the leading and
trailing edges of the blanket such that it effectively seals all the plies of the blanket

and the interface between the blanket and the backing ply.
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The present invention also provides a method of making the printing
blanket construction. In one embodiment, the method comprises providing a
printing blanket having leading and trailing edges and comprising at least a top ply
and a bottom ply, adhering at least the leading and trailing edges of the printing
blanket directly to a non-extensible backing ply, and removing at least a portion of

the leading edge to form a contoured edge, a stair-stepped edge, a beveled edge,
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or a combination thereof. Preferably, the portion of the leading edge is removed
by grinding, cutting, skiving, burning, water jetting, or laser ablading. The
preferred method of removing a portion of the printing surface is by grinding with
a rotary wheel.

The portion of the leading edge is preferably removed after adhering the
leading and trailing edges to the backing ply. In an alternative embodiment, the
portion of the leading edge may be removed before adhering the leading and
trailing edges to the backing ply.

In one embodiment of the method, the portion of the leading edge Is
removed such that the blanket has a contoured leading edge. In this
embodiment, the portion of the leading edge is removed by removing a portion of
the top ply. Preferably, the method further includes undercutting the trailing edge
of the blanket.

In another embodiment of the invention, the portion of the leading edge is
removed such that the blanket has a beveled leading edge, a stair-stepped
leading edge, or a combination beveled and stair-stepped leading edge. In this
embodiment, the portion of the leading edge ﬂcomprises removing a portion of the
top ply and bottom ply. Alternatively, the printing blanket may further comprise
an intermediate ply, where removing at least a portion of the leading edge

comprises removing a portion of the top ply, intermediate ply, and bottom ply. In

~ this embodiment, the method preferably includes applying a sealant to the leading |

edge of the blanket.
In an alternative method of making the printing blanket construction, at
least a portion of the leading edge is molded to form a contoured edge, a stair-

stepped edge, a beveled edge, or a combination thereof (without removing a
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portion of the leading edge). In one embodiment, only the top ply of the blanket
is molded. In an alternative embodiment, the top and bottom ply of the blanket
are molded.

By removing a portion of the leading edge of the blanket or molding the
leading edge to have a desired shape, the gap between the leading and trailing
edges Is reduced, which is believed to reduce the shock effect (impact forces)
which typically occurs with the use of conventional blankets when the blanket
ends come into compressive interference at the nip‘ between the blanket and print
cylinders.

In embodiments where an optional sealant is adhered to at least one of the

leading and trailing edges, modifying the leading edge increases the surface area
of the leading edge such that the sealant adheres more readily to the blanket
edge. The sealant provides effective protection and does not peel or split. Thus,
the sealant effectively seals the leading and/or trailing end edges of the blanket
against exposure to impact forces as well as ink, solvents, and moisture. The
beveled configurations of the blanket and sealant also function toz reduce the
build-up of ink and lint in the gap that would normally occur during printing and
reduces the impact forces on the ends of the blanket.

Accordingly, it is a feature of the present invention to provide a printing
blanket construction and method that effectively reduces the printing gap and
effectively protects at least the leading edge of the blanket from impact forces and
the penetration of moisture into the layers of the blanket construction. Other
features and advantages of the invention will be apparent from the following
description and the accompanying drawings. |

Fig. 1 is a cross-sectional view of a printing blanket construction having a
contoured leading edge according to one embodiment of the present invention;
Fig. 2 is a cross-sectional view of the printing blanket construction of Fig. 1
illustrating the angle of the contoured leading edge;
Fig. 3 is a cross-sectional view of the printing blanket construction mounted

on a blanket cylinder in an offset printing operation;
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Fig. 4 is a cross-sectional view of a printing blanket construction according
to another embodiment of the invention;

Fig. S Is a cross-sectional view of a printing blanket construction according
to another embodiment of the invention; and

I-ig. 6 is a cross-sectional view of a printing blanket construction according
to another embodiment of the invention.

Fig. 1 illustrates one embodiment of the printing blanket construction of the
present invention. The printing blanket construction 10 includes a printing blanket
12 having leading and trailing edges, 14 and 16, respectively. By "leading edge,"
we mean that edge of the blanket which, when mounted on a rotating blanket
cylinder, is the edge that first enters the nip between the blanket cylinder and
printing cylinder. By "trailing edge,” we mean the edge of the blanket opposite the
leading edge.

The blanket preferably includes a top ply 18, an intermediate ply 20, a
bottom ply 22, and a non-extensible backing ply 24. The top ply 18 is preferably
an inked image accepting surface ply. The intermediate and bottom plies may
comprise compressible plies and/or reinforcing plies, depending on the design of
the blanket. The leading and trailing edges of the blanket are secured directly to
the backing ply as Is conventional in the art. The non-extensible backing ply
preferably comprises a metal such as stainless steel, but may also comprise other
metals such as nickel or aluminum as well as polymers, films, and other
nonwoven materials.

It should be appreciated that the blanket may comprise fewer or additional
layers. Suitable printing blankets for use in the present invention are described
iIn commonly assigned U.S. Patent No. 4,770,928 to Gaworowski et al. and U.S.
Patent No. 6,530,321 to Andrew et al., the entire disclosures of which are hereby
iIncorporated by reference.

As shown in Fig. 1, a portion of the leading edge 14 of the blanket forms a
contoured edge. In the embodiment shown, the contoured leading edge is

formed only from the top ply 18 of the blanket.
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Also as shown in Fig. 1, a portion of the trailing edge 16 of the printing
blanket is preferably undercut. By undercutting the trailing edge, the overall gap
between the leading and trailing edges is reduced. However, it should be

appreciated that undercutting the trailing edge is not required for the contoured

J

leading edge to function properly.

Preferably, the printing blanket has a printing gap of less than about 3.5
mm, and more preferably, less than about 2.5 mm. By "printing gap" it is meant
the distance between the leading and trailing edges when mounted on a blanket
cylinder. In Fig. 1, the leading and trailing edges are preferably free of sealants.
In this embodiment, sealants are not needed because there is less gap between
the leading and trailing edges of the blanket, and the impact forces on the leading
edge of the blanket are lessened by the contouring.

" In the above embodiment, the portions of the leading and/or trailing edges
of the blanket are preferably removed by grinding, cutting, skiving, burning, water
jetting, or laser ablading. A preferred method of achieving the desired
configuration is by grinding. Alternatively, the plies may be molded or cast to form
the desired configuration. This may be achieved by placing a mold adjacent the
blanket edge and forming or casting material in the mold.

Fig. 2 illustrates the angle formed by the contoured leading edge of the
printing blanket. The angle "a" formed by the contoured leading edge is
preferably from about 10 to 70 degrees from horizontal and the distance "b"
between the contoured leading edge and the beginning of the contour is from
about 0.05 mm to about 0.95 mm. More preferably, the angle formed by the
contoured leading edge is from about 15 to about 45 degrees from horizontal and
the distance between the contoured leading edge and the beginning of the

contour is from about 0.20 mm to about 0.80 mm. It should be appreciated that

- the angle and distance may vary such that the "ramp" formed by the contoured

leading edge Is shaped such that the leading edge enters the compressed nip
between the plate and blanket cylinders smoothly with minimal or no impact.
Fig. 3 illustrates the arrangement of printing cylinders in an offset printing

operation. The cylinders include a plate cylinder 30 which includes a printing
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plate on its periphery (not shown), a blanket cylinder 32 carrying the printing
blanket construction 12 on its periphery, and an impression cylinder 34. In a
printing operation, ink is applied to the printing plate of plate cylinder 32 and the
image is transferred from the plate cylinder to the blanket cylinder 32. A web (not
shown) is passed into a nip formed by the blanket cylinder 32 and impression
cylinder 34 and receives the image. In use, the reduced gap between the
leading and trailing edges resulting from the contoured leading edge of the
blanket results in better print quality, larger print lengths, and less press wear at
high speeds. The contoured leading edge also functions to prevent damage to
the leading edge from impact between the blanket cylinder and the plate cylinder
and between the blanket cylinder and the impression cylinder.

An alternative embodiment of the printing blanket construction is illustrated
in Fig. 4. In this embodiment of the invention, a portion of the leading edge of the
blanket has been removed, and an optional sealant has been applied to the
leading edge. |n the embodiment shown in Fig. 4, a portion of the top ply 18 has
been removed such that the leading edge has a stair-step configuration. A
sealant 36 is included in the area of the removed top ply and extends down to the
backing ply 24. Thus, the sealant provides a liquid-tight seal to the leading edge
of the blanket. The sealant used in the present invention may comprise any
conventional sealant that provides chemical and moisture-resistance including,
but not limited to, epoxy adhesives, hot melt adhesives, polyurethane adhesives,
moisture curable adhesives, UV curable adhesives, heat curable adhesives,
cyanoacrylate adhesives, fluorosilicone adhesives, fluoropolymer-based
adhesives, and acrylic-based adhesives.

Fig. 5 illustrates an alternative embodiment where a portion of the top,

intermediate, and bottom plies has been removed to provide a beveled

~ configuration to the leading edge. As shown, the sealant 36 extends from the top

ply 18 of the blanket to the backing ply 24.

Fig. 6 illustrates yet another alternative embodiment in which a portion of
the top ply and a portion of the intermediate and bottom plies have been removed

to form a combination beveled/stair-stepped configuration.
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While the three embodiments shown In Figs. 4-6 and disclosed herein
llustrate preferred configurations for providing increased surface area to the
blanket leading edge for the application of sealant, it should be appreciated that
other portions of the leading edge may be removed to provide different
configurations as long as they effectively increase the surface area of the blanket
edge to which the sealant is applied. In the above embodiments, the portion(s) of
the ply or plies of the blanket is/are preferably removed by grinding, cutting,
skiving, burning, water jetting, or laser ablading. Alternatively, the plies may be
molded or cast to form the desired configuration. In embodiments where more of
the upper portion than the lower portion of the leading edge is removed, the
preferred method of removal is grinding with a rotary grinding wheel. Preferably,
the leading edge of the blanket is ground to a depth of from about 1.0 to about 7.5
mm, and more preferably from about 2.0 mm to about 5.0 mm.

In embodiments where a beveled edge profile is desired, a single pass witfh
a profiled wheel is preferred. In embodiments where a stair-stepped profile is
desired, multiple passes with a flat wheel are preferred. To achieve the preferred
combination stair-step and beveled profile, a beveled edge Is first achieved using
a profiled wheel, followed by grinding with a flat wheel.'

After removal of the desired areas of the end edges, the sealant 30 Is
applied. After the sealant has been applied to the end edges, and cured (if

necessary) the blanket may be mounted on a blanket cylinder for use.
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What 1s claimed Is:

1. In combination, a printing blanket construction mounted on a blanket cylinder

which includes a gap; said printing blanket construction comprising:

a printing blanket comprising at least a top ply, a bottom ply and a non-extensible
backing ply; said blanket having leading and trailing edges which face one
another across a printing gap on said blanket cylinder, said leading and trailing
edges including said top and bottom plies; wherein at least a portion of said
leading edge of said top ply has been removed or molded across the width of
said printing blanket to form a stair-stepped edge, a beveled edge, or a
combination stair-stepped and beveled edge; wherein the leading edge of said
bottom ply extends beyond the bevel or stair-step of the leading edge of said top

ply; and wherein said modified leading edge reduces impact forces on said

leading edge during printing.

2. The combination of claim 1 wherein said printing blanket has a printing gap of less

than 3.5 mm.

3. The combination of claim 1 wherein said printing blanket has a printing gap of less

than 2.5 mm.

4. The combination of claim 1 wherein said printing blanket further comprises an

iIntermediate ply.

5. The combination of claim 4 wherein said stair-stepped edge, beveled edge, or

combination stair-stepped and beveled edge includes said top, intermediate, and

bottom plies.

6. The combination of claim 1 wherein said leading and trailing edges are free of
sealants.

7. The combination of claim 1 further including a sealant on at least one of said

leading and trailing edges.
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A method of making a printing blanket construction comprising:

providing a printing blanket comprising at least a top ply and a bottom ply; said
blanket having leading and trailing edges which are adapted to face one another

across a printing gap when said printing blanket is mounted onto a blanket
cylinder;

adhering at least said leading and trailing edges of said printing blanket directly
to a non-extensible backing ply; and

removing or molding at least a portion of said leading edge of said top ply or said
top and bottom plies across the width of said printing blanket to form a curved
contoured edge, a stair-stepped edge, a beveled edge, or a combination stair-
stepped and beveled edge such that the leading edge of said bottom ply extends
beyond the beginning of the contour, stair-step or bevel of the leading edge of

said top ply; and wherein said modified leading edge reduces impact forces on
said leading edge during printing.

The method of claim 8 wherein said portion of said leading edge is removed after
adhering said leading and trailing edges to said backing ply.

The method of claim 8 wherein said portion of said leading edge is removed before
adhering said leading and trailing edges to said backing ply.

The method of claim 8 wherein said portibn of said leading edge is removed by
grinding, cutting, skiving, burning, water jetting, or laser ablading.

The method of claim 8 wherein said blanket has a curved contoured leading edge,
and wherein removing at least a portion of said leading edge comprises removing

a portion of said top ply.

The method of claim 8 including applying a sealant to at least one of said leading

and trailing edges.
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14. The method of claim 8 wherein said blanket has a beveled leading edge, a stair-

15.

16.

17.

18.

19.

stepped leading edge, or a combination beveled and stair-stepped leading edge,
and wherein removing at least a portion of said leading edge comprises removing
portions of both said top ply and said bottom ply.

The method of claim 8 wherein said printing blanket further comprises an
intermediate ply; and wherein removing at least a portion of said leading edge

comprises removing a portion of said top ply, said intermediate ply, and said
bottom ply.

In combination, a printing blanket construction mounted on a blanket cylinder
which includes a gap, said printing blanket construction comprising:

a printing blanket comprising at least a top ply, a bottom ply and a non-extensible
backing ply; said blanket having leading and trailing edges, said leading and
trailing edges including said top and bottom plies; wherein at least a portion of
said leading edge of said top ply has been removed or molded to form a curved
contoured edge such that the leading edge of said bottom ply extends beyond
the beginning of the contour of the leading edge of said top ply; wherein the
angle formed by said contoured leading edge is from about 15 to about 45
degrees from horizontal and wherein the distance between said contoured

leading edge and the beginning of the contour is from about 0.20 mm to about
0.80 mm.

The combination of claim 16 wherein said leading and trailing edges of said

printing blanket have a printing gap of less than 3.5 mm.

The combination of claim 16 wherein said leading and trailing edges of said

printing blanket have a printing gap of less than 2.5 mm.

The combination of claim 16 wherein said curved contoured leading edge is

formed only from said top ply of said blanket.
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20. The combination of claim 16 wherein said curved contoured leading edge is
formed from said top and bottom plies of said blanket.

21. The combination of claim 16 further comprising an intermediate ply, wherein said

curved contoured leading edge is formed from said top ply, said bottom ply, and
said intermediate ply.

305010v1



CA 02543384 2006-04-21
WO 2005/047011 PCT/US2004/037425

1/2

34




CA 02543384 2006-04-21
WO 2005/047011 PCT/US2004/037425

2/ 2

18
36

2 =1

24 20 22

FIG. 4

18

36
. T
125

20 22

FIG. 5

24

FIG. 6






	Page 1 - abstract
	Page 2 - abstract
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - abstract drawing

