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Description
BACKGROUND OF THE INVENTION

[0001] This invention relates to core tubes for a roll of
paper or sheet material, and in particular, to protective
ring elements attachable to core ends.

[0002] Itis common in the tissue manufacturing indus-
try for mills to wind tissue on 203.2mm (8") to 406.4mm
(16") diameter by 2.54m (100") long cardboard cores to
create parent rolls that are later transported from the pa-
permaking portion of the mill to the converting area of
the mill. In converting these parent rolls (weighing up to
3492.6 kg (7,700 pounds)) and having up to an 2.16m
(85") diameter are then loaded onto unwind core plugs
or core chucks and converted down into small rolls or
even end product (packaged toilet paper, paper towels,
etc.). After a parent roll is unwound, the remaining empty
core can then be re-used on a papermaking machine
provided the core is not damaged.

[0003] Applicants have found that there is a limited
number of re-uses that a core can go through before it
is damaged beyond usability. In some mills, the cores
are re-used 4 to 7 times. In other mills, the cores can only
be used once before needing to be replaced. Damage
to a core is caused by multiple factors that all interplay.
Examples of damage causality include the following.

A.Damage is often started if the parentroll 1is wound
slightly off center to the core 10 wherein a portion 14
of the core protrudes beyond the end face 2 of the
roll. See Fig. 1. When this parent roll is transported
from the winder to a storage or converting area of
the mill, it is done using a forklift truck with roll clamp
attachment (clamp truck). When the clamp truck sets
downtheroll, there can be aslightdrop. e.g., 25.4mm
(1"). Ifthe end 11 of a cardboard core 10 is protruding
beyond the bottom face 2 of a wound parent roll 1,
the impact stress of this drop will be focused on the
core end 11, causing deformation, layer delamina-
tion, tearing and other damage. This presents an in-
itial weakening of the core end.

B. When the "weakened" parent core 10 is unwound
from core plugs/chucks 5 on a converting machine,
additional damage can occur causing a "flaring" or
"belling" type deformation 17 on the end 11 of the
core 10. See Fig. 2. The more the core end 11 is
weakened, the more flaring will take place. This flar-
ing is cause by a stress concentration on the inside
diameter surface 13 of the core 10 right at the core
end 11 where contact is made with the core
plug/chuck 5 under heavy cyclic loading as the roll
1 unwinds.

C. Some converting machines unwind using an axial
side pressure C from the core plugs/chucks 5 to se-
cure the core 10 and parent roll 1 during the unwind
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operation. See Fig. 3. The recommended limit on
side force is 60% of the roll weight. This means that
2095.6kg (4,620 pounds) is generally the highest
side force. This side force C crushes the core ends
11 inwards, causing further core end weakening and
higher susceptibility to flaring. Friction between the
cardboard core end face 11 and the steel plate 6 of
the core plug/chuck 5 when the core slips also caus-
es cardboard delamination and weakening.

D. After a parent roll is unwound, it is removed from
the converting machine and brought to a separate
"slabbing" operation where operators remove any
remaining layers of tissue from the core 10 using
knife blades 8 running across the core outer surface
12. Additional core weakening and delamination oc-
cur when the knife blades score the core surface
during these cuts 15, especially if a knife blade runs
off the end of the core and creates damage to the
core end 11. See Fig. 4. This can cause material
splitting and tearing to the core end.

E. Additional handling of the core until it is brought
back to the papermaking winder can also cause fur-
ther damage. One example is when a winding
shaft/reel is misaligned before being inserted back
into the core with a hydraulic shaft inserter. Another
similar example is when the core is misaligned be-
fore unwind stand core chucks are hydraulically in-
serted or before core plugs are inserted into the core.
These misalignments can cause core end deforma-
tion, delamination and tearing.

F. When a core is loaded onto a reel spool and then
placed on the papermaking drum winder, it is done
so with the winding drum rotating at high speed. Itis
therefore critical for the outer diameter 16 of the core
10 to be uniform. If the core end flaring 17 is too great
beyond the outside diameter of the core, and past a
usable limit 18, especially if it is scored, split or torn
at the core end, in combination with too much flaring,
it will cause the core to tear apart once it comes in
contact with the high speed winding drum. See Fig.
5. This is the ultimate cause of failure of cores at a
tissue mill/factory and what limits the number of safe
core re-uses.

[0004] WO 2011/154745 discloses aweb winding core
which has a hollow cylindrical shell. The shell is 3-layered
and has internal and external skins between which is a
filler and which bonds the inner and outer skins together.
The filler is typically a lightweight natural material such
as balsa or cork or maybe an artificial foamed polymer.
The internal and external skins may be reinforced resin.
The web winding core further comprises a winding core
end protector.
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SUMMARY OF THE INVENTION

[0005] The present invention addresses the factors
causing core end damage. Specifically, the present in-
vention is a core end protector comprised of a shock ab-
sorber and an annular, rigid attachment section that is
attached to each end of a cardboard tissue core. The
invention end protectors are securely mounted on the
ends of the core using any variety of means including
fasteners, and adhesive. The outer diameter of the core
end protector does not extend beyond the outer diameter
of the core. The inner diameter does not extend beyond
the inner diameter of the core. The invention core end
protectors are made both with a rigid base section that
mates to the core end face and a softer, shock absorbing
section that comes in contact with external forces and
impact loads.

[0006] The rigid base section is made from metal or a
high durometer rigid polymer. The base section is intend-
ed to spread out an impact load to a larger area on the
cardboard core, thereby reducing stress concentrations
which cause core deformation, delamination and tearing.
The shock absorbing section is made from a softer du-
rometer polymer or elastomeric material (such as ure-
thane or rubber) characterized by surface toughness,
overall flexibility upon impact, and high resistance to ma-
terial creep and compression set under load. If dissimilar
materials are used for the base section and shock ab-
sorbing section, the shock absorbing section can be
bonded to the rigid base section. If molded from similar
materials, they can be made in the same mold using two
different durometer compounds. The shock absorbing
section has a material geometry designed like "nubs"
which each flex individually upon impact and then return
to its original shape. The fasteners hold the rigid base
sectiondirectly to the core end, butdo not come in contact
with the shock absorbing section.

[0007] The present invention addresses the multiple
problems associated with handling tissue rolls.

A. When a parent roll is dropped or set down from a
clamp truck, the impact of the fall will now be ab-
sorbed by the invention end protector and distributed
more uniformly to the cardboard core material. Any
impactwill always cause some material deformation.
Cardboard cores are an inelastic material, so any
deformation they see will become permanent dam-
age. The invention end protector shock absorbing
material is elastic and designed to take the deforma-
tion and then later spring back. This reduces the
amount of permanent deformation experienced by
the cardboard core. The core stays strongerand less
susceptible to flaring later in the unwind process.

B. The flaring on a cardboard core occurs due to
stress concentrations where the core contacts the
core plug. With the invention end protector, the lo-
cation of this stress concentration is now made on
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an elastomeric material that is less likely to perma-
nently deform upon the cyclic loading process of an
unwind. This minimizes the flaring taking place. The
invention rigid base increases the hoop strength of
the core end and further reduces flaring from occur-
ring.

C. The surface contact from axial side pressure will
be taken up by an end protector material with exter-
nal surface toughness and a lower coefficient of fric-
tion. The end protector material will be less suscep-
tible to damage from axial side pressure factors and
will protect the core material itself from being dam-
aged.

D. During the slabbing operation, when the slabbing
knife is cut down to the end of the core, it will en-
counter an end protector rigid base section with high
surface toughness. This will substantially reduce the
issue of the core outer surface splitting and tearing
at the core end.

E. Further general handling of empty cores having
invention end protectors will be less likely to damage
the core ends. This is especially true if a reel spool,
core chuck or core plug is not accurately lined up
with the core before automated insertion. With the
invention end protectors, there is a better chance of
guided alignment without damage to the core end.

[0008] These together with other objects of the inven-
tion, along with various features of novelty which char-
acterize the invention, are pointed out with particularity
in the disclosure annexed hereto and forming a part of
this disclosure. For a better understanding of the inven-
tion, its operating advantages and the specific objects
attained by its uses, reference should be made to the
accompanying drawings and descriptive matter in which
there is illustrated a preferred embodiment of the inven-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS
[0009]

Fig. 1 is a cross-sectional view of a tissue roll off
center on a cardboard core.

Fig. 2 is a cross-sectional view of a cardboard core
with a core plug.

Fig. 3 is a cross-section al view of a tissue roll on a
cardboard core with core plugs.

Fig. 4 is a perspective view of a cardboard core
scored with a knife.

Fig. 5 is a cross-sectional view of a cardboard core
with flared ends.

Fig. 6 is a side perspective view, partly in section, of
a core end protector attached to the end of a card-
board core.
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Fig. 7 is a perspective view of a core end protector
using individual nubs for shock absorption.

Fig. 8 is an end view of the core end protector ab-
sorption section.

Fig. 9 is an end view of the core protector rigid base
section.

Fig. 10 is a sectional view of the core end protector
attached to a cardboard core end.

Fig. 11 is a sectional view of the core end protector
attached to a cardboard end by means of a screw
attachment.

Fig. 12 is a perspective view of a core end protector,
not forming part of the present invention, using one
continuous shock absorber geometry.

DETAILED DESCRIPTION OF INVENTION

[0010] Referring to the drawings in detail, particularly
Figs. 6-12, wherein like elements are indicated by like
numerals there is shown a winding core end protector 20
removably attached to the end 11 of a cardboard core
10. The end protector 20 is annular and generally mirrors
the structural annular shape of a core end 11. The end
protector external diameter is equal to or slightly less
than the external diameter 16 of the cardboard core 10.
The internal diameter of the end protector is also approx-
imately equal to the internal diameter of the cardboard
core, but not smaller. The end protector 20 is comprised
of two sections, an annular, rigid base section 21, and
an annular, shock absorbing section 30. The rigid base
section 21 mates directly to the core end 11. The softer,
shock absorbing section 30 is attached to the base sec-
tion 21 and comes in contact with external forces and
impact loads.

[0011] Therigid base section 21 2. is made from metal
or a high durometer rigid polymer. The rigid base section
21 is intended to spread out an impact load to a larger
area on the cardboard core 10, thereby reducing stress
concentrations which cause core deformation, delami-
nation and tearing. The rigid base section 21 also pro-
vides a non-flexing support for the fasteners 29 to tightly
hold the end protector up against the core end 11. The
end protector shock absorbing section 30 is made from
a softer durometer polymer or elastomeric material (such
as urethane or rubber) characterized by surface tough-
ness, overall flexibility upon impact, and high resistance
to material creep and compression set under load. If dis-
similar materials are used for the base section and shock
absorbing section, the shock absorbing section may be
bonded to the rigid base section. If molded from similar
materials, they may be made in the same mold using two
different durometer compounds. The shock absorbing
section 30 has a material geometry designed like "nubs"
32 which each flex individually upon impact and then re-
turn to its original shape.

[0012] Therigid base section 21 has a plurality of holes
22 formed therein, each said hole adapted to receive a
fastener 29 to hold the rigid base section 21 directly to
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the core end 11. Pilot holes 19 may be formed into the
core end 11 to assist the fastener insertion into the core.
The fasteners 29 do not come in contact with the shock
absorbing section 30. The shock absorbing section has
a plurality of holes 31 formed therein between the nubs
32 to allow the fasteners to pass through or bypass the
shock absorption material and engage the rigid base sec-
tion 21 with a core end 11.

[0013] It is understood that the above-described em-
bodiments are merely illustrative of the application. Other
embodiments may be readily devised by those skilled in
the art, which will embody the principles of the invention
and fall within the scope of the claims.

Claims
1. A winding core end protector (20), comprising:

anannular, rigid base section (21) mated directly
to an end (11) of a winding core; and

an annular, shock absorbing section (30) fixedly
attached to said rigid base section (21);

wherein the winding core end protector (20)
has an external diameter generally equal to
a winding core external diameter, and an
internal diameter generally equal to a wind-
ing core internal diameter;

wherein the rigid base section (21) is made
from a material from the group consisting of
metals or high durometer rigid polymers;
and

the end protector shock absorbing section (30)
is made from the group consisting of softer du-
rometer polymers or elastomeric materials , said
materials characterized by surface toughness,
overall flexibility upon impact, and high resist-
ance to material creep and compression set un-
der load;

wherein therigid base section has a plurality
of holes (22) formed therein, each said hole
(22) adapted to receive a fastener (29) to
hold the rigid base section (21) directly to
the winding core end (11);

wherein the shock absorbing section (30)
has a plurality of cavities to allow said fas-
teners to pass through and engage the rigid
base section with the winding core end; and
characterised in that the shock absorbing
section is comprised of a plurality of nubs
(32) with a space between each adjacent
nub (32), and a plurality of holes (31) formed
between the nubs (32) to allow said fasten-
ers to pass through and engage the rigid
base section (21) with the winding core end
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(11).

couplée directement a une extrémité (11) d’'un
noyau d’enroulement ; et
une section annulaire absorbant les chocs (30)

Patentanspriiche fixée fermement a ladite section de base rigide
5 (21);
1.  Wickelkernendschutz (20), umfassend: ledit protecteur d’extrémité de noyau d’enroule-
ment (20) possédant un diameétre externe glo-
einen ringférmigen, starren Basisabschnitt (21), balement égal a un diamétre externe de noyau
der direkt mit einem Ende (11) eines Wickel- d’enroulement, et un diamétre interne globale-
kerns verbunden ist; und 10 ment égal a un diameétre interne de noyau
einen ringférmigen, stoRdampfenden Abschnitt d’enroulement ;
(30), derfest an dem starren Basisabschnitt (21) ladite section de base rigide (21) étant fabriquée
angebracht ist; a partir d'un matériau du groupe constitué de
wobei der Wickelkernendschutz (20) einen Au- métaux ou de polymeres rigides a durometre
Rendurchmesser im Allgemeinen gleich einem 75 élevé ; et ladite section d’absorption de chocs
Wickelkernauflendurchmesser und einen In- de protecteur d’extrémité (30) étant fabriquée a
nendurchmesser im Allgemeinen gleich einem partir du groupe constitué de polymeéres de du-
Wickelkerninnendurchmesser aufweist; romeétre plus doux ou de matériaux élastomeéres,
wobei der starre Basisabschnitt (21) aus einem lesdits matériaux étant caractérisés par une té-
Material aus der Gruppe bestehend aus Metal- 20 nacité de surface, une flexibilité globale lors d’'un
len oder starren Polymeren mit hohem Durome- impact et une résistance élevée au fluage et a
ter hergestellt ist; und der stoRdampfende Ab- la compression du matériau sous charge ;
schnitt (30) des Endschutzes aus der Gruppe ladite section de base rigide possédant une plu-
bestehend aus Polymeren mit weicherem Du- ralité de trous (22) formés a l'intérieur de celle-
rometer oder elastomeren Materialien herge- 25 ci, chacun desdits trous (22) étant adapté pour
stellt ist, wobei die Materialien durch Oberfla- recevoir un élément de fixation (29) pour main-
chenzahigkeit, Gesamtflexibilitdt bei Aufprall tenir la section de base rigide (21) directement
und hohe Bestandigkeit gegen Materialkriechen a I'extrémité du noyau d’enroulement (11) ;
und Druckverformung unter Belastung gekenn- ladite section absorbant les chocs (30) possé-
zeichnet sind; 30 dant une pluralité de cavités pour permettre
wobei der starre Basisabschnitt eine Vielzahl auxdits éléments de fixation de passer a travers
von Léchern (22) aufweist, die darin gebildet et de mettre en prise la section de base rigide
sind, wobei jedes Loch (22) ausgelegt ist, um avec I'extrémité du noyau d’enroulement ; et
eine Befestigung (29) aufzunehmen, um den caractérisé en ce que la section absorbant les
starren Basisabschnitt (21) direkt an dem Wi- 35 chocs comprend une pluralité de protubérances
ckelkernende (11) zu halten; (32) avec un espace entre chaque protubérance
wobei der stolRdampfende Abschnitt (30) eine adjacente (32), et d’'une pluralité de trous (31)
Vielzahl von Hohlraumen aufweist, um zu er- formés entre les protubérances (32) pour per-
moglichen, dass die Befestigungen durch den mettre auxdits éléments de fixation de passer a
starren Basisabschnitt mit dem Wickelkernende 40 travers et de mettre en prise la section de base
gehen und damit in Eingriff treten; und rigide (21) avec I'extrémité du noyau d’enroule-
dadurch  gekennzeichnet, dass der ment (11).
stoRdampfende Abschnitt aus einer Vielzahl
von Noppen (32) mit einem Zwischenraum zwi-
schen jeder benachbarten Noppe (32) und einer 45
Vielzahl von Léchern (31) besteht, die zwischen
den Noppen (32) gebildet sind, um zu ermogli-
chen, dass die Befestigungen durch den starren
Basisabschnitt (21) mit dem Wickelkernende
50

(11) gehen und damit in Eingriff treten.

Revendications

1. Protecteur d’extrémité de noyau d’enroulement (20), 55
comprenant :

une section de base annulaire et rigide (21) ac-
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