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COLLAPSIBLE CORE ADHESIVE ROLLS

This invention relates to the art of manufactur-
ing rolls of adhesive tape and, more particularly, to
the core or hollow cylindrical member on which
lengths of adhesive tape are traditionally wound.

Adhesive tapes are customarily prepared by
forming a sheet or length of tape appreciably wider
than the ultimate tape widths and then passing this
tape through a slitting operation to provide a plural-
ity of rolls of a given width, e.g. 3/4", 1", 2" (1.9,
2.5, 5.0 cms), efc.

The tape may be formed by first applying an
adhesive layer to the desired backing to form an
elongated strip of adhesive-coated backing which
may, for example, be on the order of 30-50 inches
(76 to 127 cms) wide x 70 or more yards (64
metres) long.

Following application of the adhesive layer, the
resulting tape is generally wound on a master or
jumbo roll and then transmitted in due course to
the slitting operation.

There are basically two different ways of slit-
ting to form a roll of tape of the desired width. In
the first and most common procedure which may
be referred to as "baloney slicing", the tape of the
desired length is wound on a single core of the
same width as the tape from the feed roll for the
slitting operation and is then slit, as one envisions
slicing baloney, into individual rolls of the desired
width. Typically, this is done by passing the core
on which the desired length of adhesive tape is
wound through a slitting operation consisting of a
plurality of slitting knives spaced apart to provide
individual rolls of the desired width.

In the second or alternate method which from a
manufacturing standpoint may be more desirable,
the web of tape from the master (feed) roll is first
slit fo the desired widith and then taken up on
individual cores of the same width which are then
ready for packaging and shipment.

In either case, a manufacturing problem re-
ferred o as "telescoping" occurs. [See Figure 3 of
the accompanying drawings.] In essence, telescop-
ing is the fanning out of overlapping portions of the
tape roll beyond the width of the core on which the
tape is wound. Telescoped rolls will be rejected
during quality conirol inspection in the manufactur-
ing process, requiting either discarding or rewin-
ding of the roll.

In the so-called baloney slicing method for tape
manufacture, telescoping is not as severe a prob-
lem due to the fact that the narrow slit tape width is
not elongated prior to winding it on a core.

The task of the present invention, simply stat-
ed, is to understand the cause of the problem
known as telescoping and, once understood, to find
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a solution to the problem which is cost-effective
and otherwise viable from a commercial manufac-
turing standpoint.

In accordance with the present invention it has
been determined that the cause of the problem is
the stress recovery that the tape undergoes after
slitting and winding on the core (as will be de-
scribed in more detail hereinafter) and that the
problem may be obviated by employing what is
defined as a "collapsible core" so that the stress
recovery phenomenon collapses the core rather
than causing telescoping or sliding of the tape
away from the core.

The invention may be put into practice in var-
ious ways and a number of specific embodiments
will be described to illustrate the invention with
reference to the accompanying drawings, in which:

Figure 1 is a perspective view of a conventional
core for adhesive rolls according to the prior art;
Figure 2 is a schematic view illustrating the
conventional slitting operation and tape roll for-
mation;

Figure 3 is a perspective view of a roll of tape of
the prior art illusirating the telescoping probiem
to the solution of which the present invention is
directed;

Figure 4 is a perspective view of a collapsible
core according to this invention;

Figure 5 is a perspective view of an alternaie
embodiment of a collapsible core according to
this invention; and

Figure 6 is a perspective view illustrating a roll
of tape prepared with a collapsible core of this
invention.

As was previously alluded to, conventinal meth-
ods of roll tape manufacture start with the coating
operation at which an adhesive layer is applied to
at least one side of a suitable backing material, e.g.
by calendering, exirusion coating, casting, etc. to
provide a long web of adhesive-coated backing.
This web is taken up on rolls which then form the
feed rolls for the slitting operation wherein the web
is slit widthwise to provide tapes of the desired
width, e.g. 3/4", 1", 2" (1.9, 2.5, 5.0 cms), etc. The
web is also cut to the desired length and wound on
cores to provide the rolls of tape which are subse-
quently marketed.

In general, two alternate slitting processes are
known, namely the "baloney slicing" technique and
the shear slitting technique. In the former, tape of
the desired length is wound on a core whose width
approximately equals the 'width of the adhesive
web. The resulting "elongated” roll of tape is then
slit into a plurality of rolls of the desired width and
then conveyed to the packaging and distribution
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stations. Slitting is customarily done in a single
step by passing the roll of tape through a series of
parallel slitting knives spaced apart to provide the
desired widths.

In the shear slitting technique, the web is first
slit to the desired width and length and faken up on
individual cores for packaging and distribution.

In either case, the core members on which the
tape is wound are continuous cylindrical cores
made of a semi-rigid material such as cardboard,
plastic, paper, laminates thereof, etc.

Irrespective of the slitling technique employed,
the aforementioned problem of telescoping is a
frequent occurrence, thereby adversely affecting
manufacturing costs.

As was previously stated, the problem is not as
severe in the baloney slicing procedure. However,
it is a very serious problem in the aforementioned
alternate slicing procedure. Accordingly, while this
alternate procedure has certain manufacturing ad-
vantages which may render it more cost effective
than baloney slicing, the telescoping problem may
preclude its use in large scale industrial manufac-
ture.

The problem of telescoping, which, simply stat-
ed, is the task of this invention may best be under-
stood by reference to Figures 1 to 3 of the accom-
pnying drawings.

Figure 2 illustrates schematically the shear slit-
ting technique wherein a web of adhesive tape 20
from a master roll (not shown) is passed between a
plurality of slitting knives and superposed rollers,
only one of which knives 30 and rollers 40 are
shown. The severed lengths of tape 20 are then
wound on individual semi-rigid cores 10 which may
be defined, for purposes of understanding the
present invention, as being continuous or endless
cylindrical bodies, as is best seen in Figure 1.

In operation, the leading end of the tape web is
wound onto the cores, and it is the drive action of
the shaft on which the cores are placed which
drives the web through the slitting knives 30.

This drive action pulling the tape web through
the knives and superposed rollers produces a pull-
ing action which creates tension which in turn cre-
ates a siress or stretching as the slit tape is wound
onto the core.

Since the tapes are flexible to varying degrees,
they possess an elastic memory. Accordingly, after
being wound on their cores, they undergo stress
recovery and it is this stress recovery which has
been determined to cause the migration off the
core, which migration is what is termed
"telescoping”, as seen in Figure 3. The time in
which telescoping occurs has been found to be
directly proportional to the ambient temperature, so
that increased ambient temperatures have been
observed to initiate and/or accelerate roll telescop-
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ing.

Initial efforts to avoid roll telescoping, in accor-
dance with this invention, were directed to lowering
the tension or stress as the tape is pulled through
the knives and wound on the core. However, at
least some tension is inherent in the manufacturing
process and even when minimal tension is used,
roll telescoping was still observed. Accordingly,

"~ another means had to be found to obviate the

telescoping problem.

In accordance with the present invention, the
telescoping problem may be obviated or, at least,
reduced materially to an acceptable occurrence
level, by employing what may be described as a
"collapsible core". If the core is collapsible, the
stress recovery phenomenon will cause the core fo
collapse or deform rather than causing the tape to
telescope or slide off the core.

The preferred method for providing a coliaps-

- ible core in accordance with this invention is illus-

trated in Figure 4. As shown therein, a thin section
is removed along the length of the cylindrical core,
providing two free ends 50, 50 in close proximity
but spaced apart in what then may be defined as a
discontinuous cyindrical core. While the section
removed is shown to be substantially perpendicular
to the ends, it will be appreciated that removal of
the section may also be made by cutling at an
angle.

In general, the space provided between the
ends 50, 50 should be such that, upon stress
recovery, the core collapses so that the ends are
substantially abutting. If the space is too great, the
respective ends will not meet and the modified
(discontinuous) core will be noticeable. On the oth-
er hand, if too little is removed, some telescoping
may still occur since the core does not collapse
sufficiently to prevent the tape from migrating off
the core.

The exact amount of space to be provided by
severing a section of the core will at least in part
be dependent upon the degree of siress relaxation
of the tape and this will in part be dependent upon
the elasticity of the particular tape and the degree
of stress or streching to which it has been sub-
jected during manufacture. Accordingly, the space
to be provided between ends 50, 50 of the dis-
continuous cores of this invention may vary some-
what from tape-to-tape and/or to the degree of
tension applied. For this reason, it is not capable of
precise numerical definition.

However, by way of illustration, with the tapes
which Applicant has tested, a space of from about
1/8 to about 1/4 of an inch (3.2 to 6.4 mms)
provides optimum results.

Still a further embodiment of the invention pro-
duces a collapsible effect by enveloping the outer
surface of a non-severed core with foam, 60 (see
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Figure 5). By way of illustration and not limitation
mention may be made of the following flexible
foam materials: polyurethane, rubber latex, polyeth-
ylene and vinyl polymers. The foam may be se-
cured to the core by per se known adhesive
means, e.g. a pressure-sensitive adhesive.

The choice of the specific foam material and its
thickness will vary according to the predicted
amount of siress recovery. Thus a tape which is
expected by the ordinary skilled person in the art
o recover substantially will require a foam material
of equal flexibility to prevent telescoping. By way
of illustration, a polyurethane foam may be on the
order of 1-3 mms thick.

Figure 6 illustrates the aesthetic result desired
if the core of Figure 4 collapses to the proper
degree. As shown, the edges of the tape are uni-
form with no telescoping and the free ends 50, 50
are substantially abutting so that the core is essen-
tially cylindrical in configuration and appearance.

The core materials employed in the practice of
this invention may in general be any of the semi-
rigid materials herstofore employed in roll tape
manufacture. Such materials will possess the rigid-
ity and dimensional stability to retain their shape
under the weight of the adhesive wound thereon
but will have sufficient flexibility to collapse slightly
under the stress

Typically, such cores are made from cardboard
or other paper-based laminates. In any event, the
selection of particular core materials per se com-
prises no part of this invention and will accordingly
be a matter of individual choice within the expected
judgement of the skilled worker.

In like manner, for purposes of this invention,
the adhesives and backings empoyed to prepare
the tape are immaterial. Typically, they will com-
prise a pressure-sensitive adhesive, e.g. an acrylic
or rubber-based adhesive comprising at least one
natural or synthetic rubbery elastomer and one or
more tackifying resin coated onto a polyolefinic,
e.g. polyethylene, or other plastic sheet material.
So-called two-faced or double-sided tapes having
an adhesive layer on each side of the backing are
also contemplated, as are duct tapes and the like
having a reinforcing cloth material disposed be-
tween the backing and the adhesive layer. While
pressure-sensitive adhesive rolls are by far the
most common, it will be appreciated that the inven-
tion is equally applicable to other types of adhe-
sives, e.g. heat- or water activated adhesive tapes,
as well. In general, typical tapes contemplated for
use with the present invention may be charac-
terised as comprising flexible polymer films with
slow stress recovery.

It will be appreciated that the width and length
of the tapes is also immaterial. However, typically
the rolls will be 0.75 to 2.5 inches (1.9 to 6.4 cms)
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wide and the lengths will range from about 15 to
about 60 feet (4.5 to 18.3 metres).

The following example shows by way of il-
lustration and not by way of limitation the practice
of this invention.

EXAMPLE

A slitting device as previously described having
twelve slitting knives in parallel and spaced apart to
provide 3/4 inch (1.9 cms) tapes was employed in
conjunction with 3/4 inch (1.9 cms) cores in order
to provide twelve 3/4 inch (1.9 cm) tapes. The
cores in the 2, 4, 6, 8 10 and 12 positions were
conventional continuous cardboard cores; while the
cores in the 1, 3, 5, 7, 9 and 11 position on the
drive shaft were discontinuous cores in accordance
with this invention having a 1/4 inch (6.4 mm) gap
between the free ends of the cores. A web of
commercially available  butyl rubber-based
pressure-sensitive adhesive on a plastic backing
was employed to form twelve rolls of tape on the
3/4 inch (1.9 cm) cores. The resuliing tapes were
measured to determine the maximum widths from
one edge of the rolls to the other [In theory, the
maximum widths should be approximately the 3/4
inch (1.9 cm) of the tape and core.]. Of the six
continuous (control) cores, those in the 4, 8, 10 and
12 positions measured over 1.5 inches (3.8 cms),
indicating severe telescoping to over twice the core
width. The continuous core in the two position
telescoped appreciably less and the continuous
core in the 6 or middle position unaccountably did
not telescope at all. Of the six discontinuous
(experimental) tapes, the widths increased 0.07,
0.08, 0.07, 0.05, 0.06 and 0.03 inch (1.8, 2.0, 1.8,
1.3, 1.5 and 0.8 mms), respectively, which from a
commercial viewpoint were all fully acceptable rolls
exhibiting no telescoping. In each instance with the
tape wound on collapsible cores, the gap between
the core ends did not close completely, leaving an
average gap of 0.13 inch (3.3 mm), thus indicating
that a smaller gap could have been used. Even
with this remaining thin gap, the roll is substantially
cylindrical, aesthatically pleasing, and therefore ac-
ceptable.

Since certain changes may be made without

_ departing from the scope of the invention herein

involved, it is intended that all matter contained in
the above description and the accompanying draw-
ing shall be interpreted as illustrative and not in a
limiting sense.

Claims

1. A semi-rigid hollow cylindrical core member
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adapted for having an adhesive tape wound there-
on to provide a roll of adhesive tape of substan-
tially the same width as the said core member,

the said core being collapsible whereby to inhibit
telescoping wherein overlapping portions of the
said wound tape fan out beyond the width of the
said core member.

2. A semi-rigid hollow generally cylindrically-
shaped core member adapted for having an adhe-
sive tape wound thereon to provide a roll of adhe-
sive tape of substantially the same width as the
said core member,

the said adhesive tape being subjected to siress
during winding on the said core member, whereby
subsequent to winding the said adhesive tape on
said core member, the said tape is liable to un-
dergo stress recovery causing the said tape to
telescope resulting in overlapping portions of the
said wound tape fanning out beyond the said core
member,

the said core member being discontinuous charac-
terised in that it has two free ends in spaced but
close proximity whereby upon pressure being gen-
erated by the said siress recovery of the said
adhesive tape wound thereon the said core mem-
ber collapses so that the said free ends are sub-
stantially abutting, thereby inhibiting telescoping of
the said adhesive tape.

3. A core member as claimed in Claim 2 charac-
terised in that the space between the said free
ends of the said core member is from about one-
eighth to about one-quarter of an inch (3.2 to 6.4
mms).

4. A collapsible core member as claimed in Claim
1 characterised in that the outer surface of the said
core is provided by a foam material, e.g. a flexible
foam.

5. A collapsible core as claimed in Claim 4, charac-
terised in that the said foam material is a flexible
cellular plastic.

6. A collapsible core as claimed in Claim 5, charac-
terised in that the said flexible cellular plastic is
selected from the group consisting of polyurethane,
rubber latex, polyethylene and vinyl polymers.

7. An adhesive roll comprising an adhesive tape
wound on a semi-rigid generally cylindrical core
member of substantially the same width as the said
adhesive tape, the said adhesive tape having been
subjected to stress upon winding on the said core
member and stress recovery at some time there-
after, the said core member being as claimed in
any one of Claims 1 to 6, said adhesive tape being
wound on the said core, whereby the said core
member is initially collapsible and has collapsed
upon the said siress recovery whereby fo inhibit
telescoping of the said tape on the said core mem-
ber in which overlapping portions of the said tape
fan out beyond the said core member.
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8. An adhesive roll as claimed in Claim 7, charac-
terised in that the said adhesive tape comprises a
pressure-sensitive adhesive.

9. An adhesive roll as claimed in Claim 8, charac-
terised in that the said pressure-sensitive adhesive
comprises an acrylic or rubber-based adhesive
coated on a plastic sheet material.

10. An adhesive roll as claimed in Claim 9, charac-
terised in that the said sheet material comprises a
polyolefin.

11. In a method of preparing adhesive rolls wherein
an adhesive tape from a master roll is siit length-
wise into a plurality of individual lengths of tape of
thinner width than said master roll of tape and
thereafter at least one of said slit tapes is wound
under tension on a substantially cylindrical semi-
rigid core member of substantially the same width
as said tape wound thereon, said tape being flexi-
ble and possessing an elastic memory whereby
said tape will undergo stress recovery after winding
on said core member and said tension is removed;
the improvement wherein the said core member
comprises a collapsible core member as claimed in
any one of Claims 1 {o 6.
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