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THE | NVENTI ON The present invention is directed to a tube core including a
noi st ur e warpisan3i34ehi ch naintains the integrity of the trobasecacesaver tine
and/ or after exposure to humdity. A nethod for preparing a tube core that
neets these goals while mnimzing the weight of paper included in the tube
core is also provided. BACKGROUND OF RELATED TECHNOLOGY Textiles yarns can
be wound onto cores to pyarns are pr epar ed.
This permits ease of stg{’% gg@ﬁ%ﬂg%%ﬁ@&%m use of the yarns.
Typically, the core is exposed to the force of the yarn which is under

t ensi dur i i nding process. If the core | acks sufficient strength,
it m%gbﬁlﬁ%émﬁ\ﬁ%&?m pressure exerted by the yarn, resulting in
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t ube core t hat g mai ntains its strength is generally addressed by reinforcing
t he td%@SE(WE”%th addi tional materials. I'n other words, a tube core
including a greater weight of paper will generally provide a tube core that

has on of paper to the tube core
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| ayer jrestiBeforcd) Ard erpaghie tofimdidtereffapedity. ayers i s mni m zed such that the
tube core including the noisture barrier and the paper |ayers maintains
radi al strength over tine and exposure to humdity WO

2013/ C@&GW@B&E@JW@N conpared to a tube core excluding an interior
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exposugrrgattero w%gﬂt orppaper WI|| ggrQenglw prowge g(?ubegcore that has more strength. However, the
addition of paper to the tube core increases the cost of the tube core. The preset invention
seeks a solution that will permit the tube core to maintain its strength over time and with

exposure to moisture/humidity without substantial cost.

In one aspect a tube core is prepared that includes an internal moisture barrier layer. The
interior moisture barrier permits the tube core to maintain its strength and resist failure over time
without the additional cost of including layers of additional paper/additional weight of paper. The
article of one aspect includes yarn and a tube core, the tube core includes:

(a) a surface layer including a yarn contacting surface,

(b) at least one moisture barrier which is an interior moisture barrier layer,

(c) two or more paper layers;
where the weight of the paper layers is minimized such that the tube core including the moisture
barrier and the paper layers maintains radial strength over time and exposure to humidity



(a) providing a tube core conprising: (i) a surface layer including a yarn
contacting surface, (ii) at |east one noisture barrier which is an interior
noi st ur e waroilo3idayer; (iii) two or nore paper |ayers; PChUSeA120i#41g0 a yarn
onto said tube core; (c) exposing said tube core to a hum d environnent;
(d) observing integrity of tube core; (e) if tube core has
maintained its integrity, then prepare a new tube core including a | ower
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over twé@htcaboatfac@rorae@@osure to a humd environment including: (a) provi di ng
a tube core conprising: (i) a surface layer including a yarn contacting
surface, (ii) at |least one noisture barrier which is an interior noisture
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(a) providing a tube core comprising:
(i) a surface layer including a yarn contacting surface,
(i) at least one moisture barrier which is an interior moisture barrier layer;
(iii) two or more paper layers;
(b) winding a yarn onto said tube core;
(c) exposing said tube core to a humid environment;
(d) observing integrity of tube core;
(e) if tube core has maintained its integrity, then prepare a new tube core including a

lower weight of paper.

A further aspect includes a method for minimizing the weight of paper in a tube core while
maintaining strength of the tube core over time or after exposure to a humid environment
including:
(a) providing a tube core comprising:
(i) a surface layer including a yarn contacting surface,
(ii) at least one moisture barrier which is an interior moisture barrier layer;
(iii) two or more paper layers;
(b) exjoosing said tube core to a humid environment;
(c) testing the radial strength of said tube core;
(d) if tube core has provides adequate strength, then prepare a new tube core including

a lower weight of paper.

An additional aspect includes a method for minimizing the weight of paper in a tube core while
maintaining strength of the tube core over time or after exposure to a humid environment
including:
(a) providing a tube core comprising:
(i) asurface layer including a yarn contacting surface,

(ii) at least one moisture barrier which is an interior moisture barrier layer,



An additional aspect includes a nethod for mnimzing the weight of paper
in a tube core while maintaining strength of the tube core over tine or
after expeyours/was4a hum d environment including: (a) prec¢irdiseg2a44iabe core
conprising: (i) a surface layer including a yarn contacting surface, (ii)
at | east one noisture barrier which is an interior noisture barrier |ayer;
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board or card board), combmed with the interior moisture barrier layer. The surface layer which
may also include or be a moisture barrier layer, can be applied as a coating, film or impregnated
into the external yarn contacting surface of the core. The surface layer may be combined with

the paper strips or applied separately to the tube core after winding.

One or more of the combined paper strips which include paper, interior moisture barrier and
optionally the surface layer are helically would onto a mandrel of the desired shape (such as a
cylindrical tube or cone). The seams are adhered with a suitable adhesive as desired. In an
example of a continuous process, the lead-end of all except the first of which are previously
glued to the tail-end of another, and which form predetermined angles with the axis of the
mandrel. After preparation of the tube, they may be cut into the desired lengths, such as
between 50mm and 70mm. The cutting may be performed before or after the application of the



WO 2013/ 003340PCT/ US2012/ 044190 surface |ayer. The tube will generally have
a ratio of weight (g) to length (mm of about 1.09 or |ess. The paper

| ayers mawyoincaesocel | ul osic fiber as is well-known i nPChaSar/o4dibese
materials are comonly referred to as paperboard or cardboard. One aspect
seeks to reduce the amount of paper while maintaining the strength of the
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2013/ 06336 WE0%Y1 044190 Wil e there have been described what are
presently believed to be the preferred enbodi nents of the invention, those
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processing, shipping or use. This includes exposure to a high temperature and humid

environment. Temperatures may be at or above about 27°C, including at or above about 30°C.

The humidity may be about greater than about 70%, including greater than about 80% or

greater than about 90%. The humid environment may include humidity of 90% for prolonged

periods of time. The testing also occurs over time such as approximately seven days.

Typically, the core will become saturated with moisture at some time within the seven day

period.

Several tube core testing methods are known in the art. One such method is described in U.S.
Patent No. 5,339,693 to Rowlands et al. The disclosure of which is incorporated herein by

reference.



(b) at |east one noisture barrier which is an interior noisture barrier

| ayer; (c) two or nore paper |ayers; wherein the weight of said paper

| ayers i swoi2nidmozad such that the tube core conprising arwscwRsy4pe
barrier and said paper layers maintains radial strength over tinme and
exposure to humdity conpared to a tube core excluding an interior noisture
barrier; and said tube core has a total weight about 60g or |ess. 2. The
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consi sﬂmangeaﬁndmu@«ﬁcahbh&assfﬁvmthmlthe trae sgdpeqf tipoihyentiethane, phenolic resin,
pol yester, polyolefin, foil, and conbi nations thereof. 6.The article of
claim1, wherein said tube core further conprises an adhesive. 7.The
article of claim1, wherein said interior noisture barrier includes a film
a coating, or is inpregnated into said tube core. 8. A nethod for m nim zing
t he wei ght of paper in a tube core while maintaining strength of the tube
core over tinme or after exposure to a hum d environnment conprising: (a)
provi ding a tube core conpri sing:



(i) a surface layer including a yarn contacting surface, (ii) at |east one
noi sture barrier which is an interior noisture barrier layer; (iii) two or
nor e papewol2a1s03340( b) wi nding a yarn onto said tube coPeT/USe)128%4106i ng
said tube core to a humd environnment; WO 2013/ 003340PCT/ US2012/ 044190
(d) observing integrity of tube core; (e) if tube core has

mai ntained its integrity, then prepare a new tube core including a | ower
wei ght gﬁ_nspaper 9. The method of claim@8, wherein said hum d environnent
has a%um dity greater than about 80% 10. The nethod of claim8, wherein
sai d tube cArarticls cempusiag garnwintia trioé smraraidjw@etcoreeoqmmiame to the humd
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(c) two or more paper layers;
wherein the weight of said paper layers is minimized such that the tube core comprising said
moisture barrier and said paper layers maintains radial strength over time and exposure to
humidity compared to a tube core excluding an interior moisture barrier;

and said tube core has a total weight about 60g or less.
2. The article of claim 1, wherein said yarn is spandex.

3. The article of claim 1, wherein said tube core has a ratio of weight (g) to length (mm) of

about 1.09 or less.
4, The article of claim 1, wherein said surface layer comprises a surface moisture barrier.

5. The article of claim 1, wherein said interior moisture barrier comprises a material
selected from the group consisting of vinyl chloride resin, acrylic, polyurethane, phenolic resin,

polyester, polyolefin, foil, and combinations thereof.
6. The article of claim 1, wherein said tube core further comprises an adhesive.

7. The article of claim 1, wherein said interior moisture barrier includes a film, a coating, or

is impregnated into said tube core.

8. A method for minimizing the weight of paper in a tube core while maintaining strength of
the tube core over time or after exposure to a humid environment comprising:
(a) providing a tube core comprising:
(i) a surface layer including a yarn contacting surface,
(i) at least one moisture barrier which is an interior moisture barrier layer;
(iii) two or more paper layers;
(b) winding a yarn onto said tube core;

(c) exposing said tube core to a humid environment;



(i) a surface layer including a yarn contacting surface, (ii) at |east one
noi sture barrier which is an interior noisture barrier layer; (iii) two or
nor e papewol2a184103340( b) exposi ng said tube core to a humpdTaseezomrent ; (c)
testing the radial strength of said tube core; (d) if tube core has
provi des adequate strength, then prepare a new tube core including a | ower
wei ght of paper. 12. A nethod for mnimzing the weight of paper in a tube
core while i r the tube core over tinme or after
exposure téggoﬁ%éar{/'ﬁb &%ﬁﬁg&?cé}%cl uding: (a) providing a tube core
corrpri si ng:(e) iftutze cwe has:malmajmd itsnolegdiynifpen pyapare & oaw adie ente kolufimge, (i)
( ) ?\x/er%qu%ifgéb’ee barrier which is an interior noisture barrier |ayer;
| [ |

WO Of paper | ayers; (b) exposing said tube core to a humd
environment; (c) testing the radial strength of said tube core (d)
cal culatin he tube
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(e) i faboub®%.ore has provi des adequate strength, then prepare a new tube
core including a | ower weight of paper.

10. The method of claim 8, wherein said tube core is saturated with moisture due to

exposure to the humid environment.

11. A method for minimizing the weight of paper in a tube core while maintaining strength of
the tube core over time or after exposure to a humid environment comprising:
(a) providing a tube core comprising:
(i) a surface layer including a yarn contacting surface,
(ii) at least one moisture barrier which is an interior moisture barrier layer;
(ii) two or more paper layers;
(b) exposing said tube core to a humid environment;
(c) testing the radial strength of said tube core;
(d) if tube core has provides adequate strength, then prepare a new tube core including

a lower weight of paper.

12. A method for minimizing the weight of paper in a tube core while maintaining strength of
the tube core over time or after exposure to a humid environment including:
(a) providing a tube core comprising:
(i) a surface layer including a yarn contacting surface,
(i) at least one moisture barrier which is an interior moisture barrier layer;
(iii) two or more paper layers;
(b) exposing said tube core to a humid environment;
(c) testing the radial strength of said tube core;
(d) calculating the yarn pressure and using this data to compare with the tube core
radial strength, to select the correct tube core for the product type
(e) if tube core has provides adequate strength, then prepare a new tube core including

a lower weight of paper.



