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ABSTRACT

The quality of glued nested paper towels is improved by
embossing at least one of the two plies using a matched rubber
embossing roll and applying adhesive to that embossed ply
using a rotogravure printing roll while the ply is backed by
the matched rubber embossing roll. The use of a matched rubber
embossing roll reduces strength degradation of the ply during
embossing and permits the use of rotogravure adhesive
printing, which provides metered application of adhesive with

less adhesive strike-through.
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METHOD FOR MAKING PLTIED TOWELS

Background of the Invention

In the manufacture of paper towels, it is well known to
produce nested glued towels in which two plies of creped
tissue web are individually embossed and married together with
adhesive such that the protrusions of one embossed web contact
the depressions of the other embossed web. Such a product is
advantageous because of its increased bulk compared to other
two-ply products of similar basis weight. An example of such a
process and product 1s illustrated in U.S. Patent No.
3,867,225 to Nystrand and U.S. Patent No. 4,543,142 to Kuepper
et al. The Nystrand patent discloses embossing the two webs
between an engraved steel roll and a smooth rubber roll,
whereln the adhesive is applied to the protrusions of one of
the steel rolls. The Kuepper patent discloses a similar
process whereilin the two webs are embossed between matched
steel embossing rolls. However, both of these processes have
disadvantages relating to product strength loss, adhesive

strike-through, or rubber roll degradation.

summary of the Invention

It has now been discovered that the disadvantages of the
prior art methods can be overcome by combining the
technologies of laser engraving and rotogravure printing and
applying them to the manufacture of multi-ply paper towels.

More specifically, the invention resides in a method for
making a two-ply paper towel comprising: (a) embossing a first
paper ply between a first pair of matched embossing rolls
consisting of first and second embossing rolls, wherein the
surface of the second embossing roll is rubber, to form a
pattern of protrusions extending outwardly from the first ply;
(b) embossing a second paper ply between a second pair of
matched embossing rolls consisting of third and fourth
embossing rolls to form a pattern of protrusions extending
outwardly from the surface of the second ply; (c) applying
adhesive to the protrusions of the embossed first ply using a
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rotogravure printing roll while the first ply is backed by the
second embossing roll; (d) marrying the embossed second ply to
the embossed first ply by contacting the adhesive-containing
protrusions of the first embossed ply with portions of the
second embossed ply. Preferably, the adhesive-containing
protrusions of the first embossed ply are placed in contact
with portions of the second embossed ply which lie between the
protrusions of the second ply. This results in a glued nested
product. However, 1t 1s also within the scope of this
lnvention to produce a pin-to-pin embossed product as well,
which can be accomplished by adjusting the registry of the
second and third embossing rolls such that the protrusions of
one ply align with protrusions of the other ply.

An important feature of this invention is the presence of
a matched rubber embossing roll (designated as the second
embossing roll) which serves the dual function of embossing
the first ply and providing a rubber backing roll for the
rotogravure printing roll. For purposes herein, the term
"matched" means that the male embossing elements of one
embossing roll of an embossing roll palr intermesh with, and
are preferably substantially identical in shape to, the
corresponding female embossing elements of the other embossing
roll of the embossing roll pair. In the case of conventional
matched steel embossing rolls, the second roll is made from
the first roll to ensure an almost perfect match within
certain manufacturing tolerances. Today, with the further
development of laser engraving, the concept of matched
embossing rolls can be extended to rubber rolls. As a result,
any combination of steel/rubber or rubber/rubber matched
embossing rolls is within the scope of this invention,
provided that the embossing roll which doubles as a backing
roll for the rotogravure adhesive application is rubber.

As used herein, the term "rubber" means any material
which has a hardness of about 100 Shore A or less, preferably
from about 50 to about 80 Shore A hardness. Such materials can
be easily laser engraved to the desired embossing element
shape and they are more forgiving to the web being embossed
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such that the strength of the web is not degraded as much as
when using steel/steel matched embossing rolls.

Rotogravure printing rolls and the attendant apparatus
are well known 1n the printing industry. Such printing systems
are also useful for applying adhesives in a very precise
manner which avolds over application of adhesive and the
resulting strike-through of the adhesive through the web.
Rotogravure printing rolls having a cell size of from about 2
to about 15 billion cubic microns per square inch are believed
to be suitable for applying adhesives having a viscosity of
from about 50 to about 400 centipoise, although it will be
apprecliated that the rotogravure print roll must be designed
to take into account the properties of the particular adhesive

and the characteristics of the webs being glued together.

Brief Description of the Drawing

Figure 1 i1s a schematic diagram of a method in accordance
with this invention, illustrating the interaction of the
embossing roll pairs and the rotogravure printing station.

Flgure 2 1s an alternative embodiment of this invention
similar to that shown in Figure 1 in which a marrying roll is
used to ply the two plies together.

Figure 3 is a schematic cross-sectional view of a glued

nested product made in accordance with this invention.

Detailled Description of the Invention

Referring to the drawing, the invention will be described
1n greater detail. Figure 1 illustrates one aspect of this
invention, wherein a first paper ply 1 is embossed by a first
matched embossing roll pair 2. The first matched embossing
roll pair consists of a first matched embossing roll 3 and a
second matched embossing roll 4. The first matched embossing
roll 1s a steel roll having male embossing elements 5 which
protrude from the surface of the embossing roll. The first
matched embossing roll can be any material, however, including
rubber. The second matched embossing roll is a rubber covered
roll having female embossing elements 6 which are depressions
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in the surface of the embossing roll and which are matched to
the male embossing elements of the first embossing roll. It
will be appreciated that either the first or second embossing
rolls can have male or female embossing elements, or both
rolls can have male and female embossing elements as
illustrated in the above-mentioned U.S. Patent No. 4,543,142
to Kuepper et al.

As previously mentioned, the rubber covered second
embossing roll not only is advantageous for improving the
embossing of the first ply, but it also serves as a backing
roll for the rotogravure printing roll 7.

The rotogravure printing apparatus can be any
conventional rotogravure printing apparatus useful for
printing the particular adhesive being used. As illustrated,
such printing apparatus includes the printing roll, a
reservoir 8 of adhesive, and a doctor blade for removing
excess adhesive after the printing cells within the printing
roll are filled.

A second ply 10 1s embossed by a second matched embossing
roll pair 11 which consists of a third matched embossing roll
12 having female embossing elements 13 and a fourth matched
embossing roll 14 having male embossing elements 15. The
embossing pattern of the second embossing roll pair can be the
same or different from the embossing pattern of the first
embossing roll pair. For example, the protrusions of the first
ply can be slightly deeper than those of the second ply in
order to create greater air space and bulk as hereinafter
illustrated in Figure 3. Also, in the embodiment of this
invention as illustrated in Figure 1, it is necessary that
embossing rolls 4 and 12 be in registry such that the two
plies nest together, i.e. the protrusions of the first ply
must fall between the protrusions of the second ply.

In operation, the first ply is embossed between the first
and second embossing rolls and adhesive is applied to the
protruding portions of the ply by the rotogravure print roll.
Simultaneously, the second ply is embossed between the second
and third embossing rolls and thereafter brought into contact
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with the first ply such that the adhesive-containing portions
of the first ply contact the portions of the second ply which
lie between the protrusions of the second ply. The resulting

product 17 1s a two-ply, glued, nested product.

Figure 2 illustrates another embodiment of this invention
which 1s very similar to that illustrated in Figure 1, but
which combines the two plies in a slightly different manner.
More specifically, the embossed, adhesive-containing first ply
21 1s brought into contact with the second ply in a nip
between a rubber marrying roll 22 and the second embossing
roll. An advantage of this embodiment is the elimination of
the tight clearances between the second and third embossing
rolls of the first embodiment.

Figure 3 1s a cross-sectional schematic of a glued nested
two-ply product 17 resulting from the methods illustrated in
Figures 1 and 2. Shown is the first ply 1 in which the
empbossments 31 protrude from the undeflected plane 32 of the
first ply. The adhesive 33 applied to the embossments by the
rotogravure printing adheres the first ply and second ply 10
together. As 1s preferred, the two-ply product illustrated in
Figure 3 is the result of embossing the second ply with an
embossing pattern having shallower embossments than those of
the first ply embossing pattern. This permits the adhesive-
containing embossments of the first ply to contact the second
ply while leaving an air space between the embossments 34 of
the second ply and the undeflected portions 32 of the first
ply.

It will be appreciated that the foregoing description,
given for purposes of illustration, is not to be construed as
limiting the scope of this invention, which is intended to

include all equivalents thereto.
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A method for making a two-ply paper towel comprising:
(a) embossing a first paper ply between a first pair of
matched embossing rolls consisting of first and second
embossing rolls, wherein the surface of the second
embossing roll is rubber, to form a pattern of
protrusions extending outwardly from the surface of the
embossed first ply;
(b) embossing a second paper ply between a second pair of
matched embossing rolls consisting of third and fourth
embossing rolls to form a pattern of protrusions
extending outwardly from the surface of the embossed
second ply;
(c) applying adhesive to the protrusions of the embossed
first ply using a rotogravure printing roll while the
first ply is backed by the second embossing roll; and
(d) marrying the embossed second ply to the embossed
first ply by contacting the adhesive-containing

protrusions of the first embossed ply with portions of

the second ply.

2. The method of Claim 1 wherein the first and second ply
are married by contacting the adhesive-containing

portions of the first ply with portions of the second ply
which lie between the protrusions of the second ply.

3. The method of Claim 1 wherein the first embossing roll is
steel.
4, The method of Claim 1 wherein the third embossing roll is

rubber and the fourth embossing roll is steel.

5. The method of Claim 1 wherein the third and fourth

embossing rolls are rubber.
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The method of Claim 1 wherein the first embossing roll is

rubber.

The method of Claim 1 wherein all of the embossing rolls

are rubber.

The method of Claim 1 wherein the first and second plies
are married together between the second embossing roll

and a marrying roll.

The method of Claim 1 wherein the first and second plies
are married together between the second and third

embossing rolls.

A method for making a two-ply nested paper towel
comprising: (a) embossing a first paper ply between a
first pair of matched rubber embossing rolls, consisting
of first and second embossing rolls, to form a pattern of
protrusions extending outwardly from the surface of the
embossed first ply;

(b) embossing a second paper ply between a second pair of
matched rubber embossing rolls, consisting of third and
fourth embossing rolls, to form a pattern of protrusions
extending outwardly from the surface of the embossed
second ply;

(¢) applying adhesive to the protrusions of the embossed
first ply using a rotogravure printing roll while the
first ply is backed by the second embossing roll; and

(d) marrying the embossed second ply to the embossed
first ply between a marrying roll and the second
embossing roll by contacting the adhesive-containing
protrusions of the first embossed ply with portions of
the second embossed ply which lie between the protrusions

of the second embossed ply.
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