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1 14 Claims.

This invention relates to the production of
improved tire cord structures which may be used
as reinforcing materials in the production of
such materials as, for example, reinforced rubber
products, rubber tires, reinforced plastic mate-
rials, etec. The Invention also provides new
methods by which such reinforcing materials
may be advantageously produced.

The term “cord” or “cord structure” as used
herein 1s intended to include single or multiple
strands of twisted filamentary material used pri-
marily as reinforcing materials. The inventlon
may be applied with particular advantage to such
cord or cord structures having a denier of at least
500 and in which the cord components have been
twisted at least 1.5 turns per inch.

In the production of reinforced rubber prod-
ucts such as, for example, rubber tires, belts,
hose and the like, it is common practice to use
a twisted cordlike material to reinforce the rub-
ber structure. The cord is commonly made by
twisting suitable fllamentary material such as,
for example, cotton, rayon, nylon, etc., into in-
termediate strands or directly into flnal cord
structures. Thus, for example, the cord struc-
ture may be made by twisting together one or
more strands of yarn each of which strands has
already been subjected to an initial twisting op-
eration, or the cord structure may consist simply
of'a heavy strand of a material such as, for ex-

ple, rayon having a denier in excess of 1500
which has been twisted a desired number of
turns per inch.

e twisting operations to which the materials
making up the cord are subjected in producing
the cord generally result in a reduction in
strength of the original yarn. To minimize such
loss in strength, it is common practice to apply
lubricants or conditioning agents of varlous types
to the yarns before they are subjected to the
twisting operation. While such lubricants may
be effective to minimize loss in strength resulting
from the twisting operations, they in many in-
stances have an adverse effect on the properties
of the cord when it is used as a reinforcing ma-
terial in the production of, for example, rubber
tires. For such purposes the reinforcing cord
should not only have satisfactory tensile strength,
high fatigue resistance, high flex life and ex-
cellent heat resistance, but should also have prop-
erties such that it can be made to adhere satis-
factorily to the rubber structure and also have
the capacity to withstand the repeated flexing
to which the tire is normally subjected in the
course of its use.
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This inventlon provides a cord structure made
from yarns which have been treated with a com-
position so as to minimize the loss in strength
of the yarn due to twisting operations; it pro-
vides a cord product which adheres satisfactorily
to a rubber structure and it also provides a cord
having & high flex life and a high fatigue life,

In general, the new tire cord structure of the
invention has a denier of at least 500 and is made
from twisted filamentary material which mate-
rial has been treated with a composition com-
prising an oil and an ester of a fatty acid con-
taining at least twelve carbon atoms with a poly-
hydric alcohol such as hexahydric alcohols and
their anhydro-derivatives, the ester component
having a melting point of at least 30° C. and the
oll being present in the composition in a con-
centration of at least 5% of the aggregate weight
of said oil and ester.

The oils employed in the invention may be
vegetable, marine, mineral oils or mixtures there-
of. Both saturated and unsaturated types of
vegetable oils may be employed. Among the
vegetable oils may be mentioned linseed, soybean,
corn, peanut, castor, rapeseed and olive oils.
Among the marine oils that may be used with
advantage are sperm oil, whale oil, menhaden oil,
etc. Mineral oils having Saybolt viscosities of
from 30 to 180 seconds at 100° ¥. are considered
of especial advantage.

The fatty acid ester or, more specifically, the
alcoholic residue of such ester may be derived
from such polyhydric alcohols as sorbitol, mann-
itol, duleitol or the anhydro-derivatives of such
alcohols as, for example, sorbitan, mannitan,
sorbide, mannide, etc. The fatty acid portion of
the ester is advantageously derived from fatty
acids containing at least 12 carbon atoms and
may  include lauric, myristic, palmitic, stearic
and unsaturated or hydroxy acids such as olelc,
ricinoleic, ete. The esters may be either pre-
dominantly mono-, di-, triesters, etc., or mixtures
thereof and should advantageously have a melt-

“ing point above 30° C.

In general, the esters employed are hexitol,
hexitan and hexide fatty acid esters such as, for
example, hexitol tetrastearate, etc.; hexitan
monopalmitate, monolaurate, monooleate, etc.;
and hexide monooleate, etc. Among the specific
esters which may be employed with advantage
may be mentioned sorbitol tetrastearate, sorbitan
monopalmitate, sorbitan monolaurate, mannitan
monopalmitate, mannide monooleate, etc.

Although the yarn-conditioning agent may be
applied to the fillamentary material directly in
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the molten or undiluted form, it is more advan-
tageously applied in a diluted form such as a
solution or dispersion depending somewhat upon
the degree of solubility or dispersibility of the
components in the medium employed. It is, how-
ever, considered more advantageous to treat the
filamentary material with an aqueous dispersion
of the yarn-conditioning composition. When
employing such a treatment, it has been found
advantageous to include in the aqueous disper-
sion a suitable dispersing agent such as, for ex-
ample, triethanolamine. Other alkaline dispers-
ing agents may be used if desired.

The proportions of the Ingredients employed
in the yarn-conditioning composition may be var-
ied but, In general, the concentration of the oil
present in the composition should be at least 5%
of the aggregate weight of the oil and the partial
polyester, If the composition is used in the form
of an aqueous dispersion, the aggregate concen-
tration of the oll and partial polyester in the dis-
persion is advantageously from about 0.05% to
about 5.0%, by weight. It has been found par-
ticularly advantageous to use concentrations of
about 0.3% to 3.0%. In general, the aqueous dis-
persions may be prepared by melting the partial
polyester and mixing therewith the oil or mix-
ture of the oils together with g small amount of
a dispersing agent such as triethanolamine, then
adding and mixing water in an amount sufficient
for any desired concentration and, finally, pass-
ing the mixtures through a colloid mill.

The yarn-conditioning composition is applied
to the filamentary material prior to the various
yarn twisting and cord construction operations
and the treated filamentary material may, if de-
sired, be dried before being subjected to twisting.
In the production of textile yarns and cord struc-
tures from materials such as continuous multi-
filament viscose rayon yarn, it is particularly ad-
vantageous to treat the yarn before it has been
subjected to the first drying step normally inci-
dent to its production. This may be done with
especial advantage when the viscose rayon is pro-
duced by the continuous process as described, for
example, in Torrence Patent No. 2,284,497 by ap-
plylng the yarn-conditioning emulsion or disper-
sion to the viscose rayon just prior to the delivery
of the yarn to the drying reel on which the yarn
is continuously dried prior to twisting. The
amount of the yarn-conditioning composition de-
posited on the yarn as a result of the treatment
advantageously ranges from about 0.1% to 4.5%,
by weight, of the yarn.

The invention will be more fully described by
reference to the following examples although It is
to be understood that the invention is not limited
thereto.

Example 1

20 parts of sorbitan monopalmitate are melted
and mixed with 0.2 part of triethanolamine and
the mixture heated to about 60° C. 80 parts of
corn oil are added and thoroughly mixed by stir-
ring while maintaining the temperature of the
mixture at about 60° C. While the mass is main-
tained at this temperature, 300 parts of water at
room temperature are added and thoroughly
mixed. The aqueous mixture is then passed
through a Manton-Gaulin Company colloid mill
having a clearance setting of about 0.013 inch to
yield a dispersion of about 25% concentration, by
weight, The dispersion is then diluted with suffi-
cient water so that it contains about 0.35%, by
weight, of the oil and ester ingredients.
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4
The above dispersion Is applied to & wet, freshly
spun and processed 1100-denier, 480-filament vis-
cose rayon yarn while it is being temporarily

-stored on a thread-advancing, thread-storage reel

Just prior to the drying stage of a continuous
rayon spinning and processing machine as de-
scribed, for example, iIn Torrence Patent No.
2,284,497. The yarn is treated for about ten to
fifteen seconds. The treated yarn is then con-
tinuously advanced to a succeeding thread-ad-
vancing, thread-storage device upon which it is
dried. Thereafter, the yarn 1s given about 1.5
turns per inch of Z-twist and collected on a spool.
The resulting yarn thereafter has its twist in-
creased to about 14 turns per inch of Z-twist and
two strands of the resulting Z-twisted yarn are
then plled together with about 11 turns per
inch in the opposite direction (S-twist), Ether
extraction of the resulting cord shows that about
0.33% by weight, of the composition ingredients
are present on the fillamentary materia] used in
forming the cord., The cord has high tensile
strength and excellent fatigue resistance,

Example 2

A 0.35%, by welght, aqueous dispersion is pre-
pared in the manner and under the conditions set
forth in Example 1 but using instead 30 parts of
mannitan monopalmitate, 0.3 part triethanola-
mine and 70 parts of castor oil, The condition-
ing agent so prepared is applied in a manner sim-
llar to Example 1 but with the exception that
the 1100-denier, 480-filament thread is given a
total of about 17 turns per inch Z-twist and the
two ends thereof plied with about 11% turns per
inch S-twist. The cord exhibits desirable tensile
strength and fatigue resistance qualities.

Example 3

A 0.35%, by welght, aqueous dispersion is pre-
pared, applied to a viscose rayon yarn and a cord
made al] in the manner and under the conditions
set forth in Example 1 but using instead the fol-
lowing ingredients: 40 parts of sorbitol tetra-
stearate, 0.4 part of triethanolamine and 60 parts
of peanut oil.

Example 4

A 0.35%, by weight, aqueous dispersion is pre-
pared, applied to a viscose rayon yarn and a cord
made all in the manner and under the conditions
set forth in Example 1 but using instead the
following ingredients: 60 parts of sorbitan mono-
palmitate, 0.6 part of triethanolamine, 20 parts
of linseed oil and 20 parts of olive oil.

Example 5

A 0.35%, by weight, aqueous dispersion is pre-
pared, applied to a viscose rayon yarn and a cord
made all in the manner and under the conditions
set forth in Example 1 but using instead the fol-
lowing ingredients: 60 parts of sorbitan mono-
palmitate, 0.6 part of triethanolamine and 40
parts of a mineral oil having a Saybolt viscosity
at 100° ¥, of 80’ to 90°”.

Example 6

20 parts, by weight, of sorbitan monopalmitate;
40 parts, by weight, of peanut oil; and 40 parts,
by weight, of a mineral oil having a Saybolt
viscosity at 100° F. of about 110’’ are heated to
about 60° C. to melt the sorbitan monopalmitate
component and effect a homogeneous solution.
This composition, while in a molten fluid state
at a temperature between about 50° C. and 60°
C. 1s applied to dried, untwisted 2200-denler, 960-
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filament viscose rayon yarn. The ireated yarn
is twisted about 5 turns per inch and thereafter
the twist is set. 'The cord structure thus formed
exhibits high fatigue resistance and desirable ten-
sile strength.

Ezample 7

A 0.35%, by weight, aqueous dispersion is pre-
pared, applied to & viscose rayon thread and a
cord made all in the manner and under the con-
ditions set forth in Example 1 but using instead
the following ingredients: 20 parts of sorbitan
monopalmitate, 0.2 part of triethanolamine and
80 parts of whale oil.

Example 8

A 0.35%, by weight, aqueous dispersion is pre-
pared, applied to a viscose rayon thread and a
cord made all in the manner and under the con-
ditions set forth in Example 1 but using instead
the following Ingredients: 50 parts of sorbitan
monopalmitate, 0.5 part of triethanolamine and
50 parts of sperm olil.

Similar dispersions are prepared and applied
to viscose rayon thread in accordance with Ex-
ample 1 employing as oils: soybean oil, rapeseed
oll, and menhaden oil. The cord produced from
thread so treated show desirable tensile strength
and fatigue resistance characteristics.

Alihough the foregoing examples have illus-
trated the application of the invention {o cord
structures from 1100-denier fllament rayon, it
is to be understood that the invention is not in-
tended to be limited thereto. The invention may
be employed with advantage in producing yarns
and cord structures of other deniers made from
any natural or artificial organic filamentary ma-
terial.

The invention may be applied with particular
advantage to cord structures made by plying to-
gether two or more strands of fllamentary ma-
-terial, each having a denier of at least 1000 and
in which the strands have been given a twist in
one direction of from about five to twenty turns
per inch and in which the twisted strands have
then been plied into a cord by giving them a
ply twist in the opposite direction of about five
to fifteen turns per inch.

The invention may also be applied to the pro-
duction of cords from filamentary material hav-
ing a denier of at least 1500 which is subjected
to at least one and one half turns per inch of
twist, including such structures as are described,
for example, in Patent No. 2,103,245 to E. G. Budd.

Although the invention may be used with par-
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ticular advantage in the production of cord struc- §p

tures from viscose rayon, it is also applicable to
the production of such materials from other types
of filamentary materials. These may include,
for example, natural or artificial organic fila-
mentary materials among which may be men-
tioned such natural cellulosic filamentary mate-
rials as cotton, flax, hemp, ramie, etc., and such
artificial yarns as those made from regenerated
cellulose by the viscose or cuprammonium proc-
ess as well as cellulose ethers and cellulose esters,
the latter including cellulose acetates and deacyl-
ated cellulose acetate fibers.

The invention may also be employed with such
artificial organic filamentary materials as those
produced from polymerized polyamides, e. g.
nylon, or from hydrocarbon polymers or their
derivatives including vinyl, vinylidine and styrene
polymers.

‘When reinforcing cord structures such as those
made, for example, from viscose rayon are used
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between the cord structure and
carcass. Due to the aqueous nature of
dip solution and other conditions in
tion, some yarn lubricants interfere with the ab-
sorption of the proper amount of latex solution
by the cord structure and they are said to have
poor “dip take-up” characteristics. The new
cord structures of this invention, however, have
satisfactory “dip take-up”™ characteristics and
adhere remarkably well to the tire structures in

proved operating characteristics. The new cord
structures also have excellent heat resistance
and are comparatively less sensitive to high hu-
midity conditions.

We claim:

1. The method of producing a tire cord having
a denier of at least 500 which comprises treating
a fllamentary material with a composition com-
prising (a) an oil selected from the group con-
sisting of vegetable, marine and mineral oiis, and
(b) an ester of a fatty acid containing at least
12 carbon atoms with s polyhydric alcohol se-
lected from the group consisting of hexahydric
alcohols and the anhydro-derivatives of such al-
cohols; said oil being present in said composition
in a concentration of at least 5% of the aggregate
welght of said oil and ester; said ester component
(b) having a melting point of at least about 30°
C.; sald filamentary material being treated so
that it contains about 0.1% to 4.5%, by weight,
of sald composition based on the weight of sald
filamentary material; and thereafter twisting
said treated fllamentary material at least 15
turns per inch to form said cord.

2. The method of producing a tire cord having
a denler of at least 500 which comprises treating
cellulosic filamentary material with a composi-
tion comprising (a) an ofl selected from the
group consisting of vegetable, marine and mineral
oils, and (b) an ester of a fatty acid containing
at least 12 carbon atoms with a polyhydric alcohol
selected from the group consisting of hexahydric
alcohols and the anhydro-derivatives of such al-
cohols; said oll being present in sald composition
in a concentration of at least 5% of the aggregate
weight of the sald ofl and ester; sald ester com-
ponent (b) having a melting point of at least
about 30° C.; said fllamentary material being
treated so that it contains about 0.1% to 45%,
by weight, of said composition, based on the
welght of said filamentary material; twisting in-
dividual strands of saild treated fillamentary mate-
rial at least 1.5 turns per inch in one direction
and thereafter twisting together a plurality of
sald treated and twisted strands in the opposite
direction to form said tire cord.

3. The method of producing a tire cord having
a denier of at least 1000 which comprises treating
regenerated cellulose fllamentary material with
a composition comprising (a) an oil selected from
the group consisting of vegetable, marine and
mineral oils, and (b) an ester of a fatty acid con-
taining at least 12 carbon atoms with a hexitan
polyhydric alcohol; sald oll being present in said
composition in a conceniration of at least 5% of
the aggregate weight of the said oll and ester;
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said ester component (b) having a melting point
of ai least about 30° C.; said filamentary mate-
rial being treated so that it contains about 0.19%
to 4.5%, by weight, of said composition based on
the welght of said filamentary material; twisting
said treated filamentary material at least 1.5
turns per inch to form sald tire cord.

4. The method of producing a tire cord having
a denier of at least 1000 which comprises treating
regenerated cellulose filamentary material with
an aqueous dispersion of a composition compris-
ing sorbitan monopalmitate and an oll selected
from the group consisting of vegetable, marine
and mineral oils; said cil being present in said
composition in a concentration of at least 5% of
the aggregate weight of said ofl and ester; drying
said treated filamentary material; sald filamen-
tary material being treated so that it contains
about 0.1% to 4.5%, by weight, of sald composi-
tion, based on the normally dry weight of said
filamentary material; twisting individual strands
of said treated filamentary material at least 1.5
turns per inch in one direction and thereafter
twisting together a plurality of said treated and
twisted strands in the opposite direction to form
said tire cord.

5. The method of producing a tire cord having
a denier of at least 1000 which comprises treating
regenerated cellulose filamentary material with
an aqueous dispersion of a compesition compris-
ing sorbitol tetrastearate and an oil selected from
the group consisting of vegetable, marine and
mineral oils; said oil being present in said com-
position in a concentration of at least 59 of the
aggregate weight of said oil and ester; drying
said treated filamentary material; said fllamen-
tary material being treated so that it contains
about 0.1% to 4.5%, by weight, of said composi-
tion, based on the normally dry weight of said
filamentary material; twisting individual strands
of said treated filamentary material at Ieast 1.5
turns per inch in one direction and thereafter
twisting together a plurality of said treated and
twisted strands in the opposite direction to form
said tire cord.

6. The method of producing a tire cord having
2 denier of at least 1000 which comprises treating
regenerated cellulose fillamentary material with
an aqueous dispersion of a composition compris-
ing mannide mono-oleate and an oil selected from
the group consisting of vegetable, marine and
mineral oils; said oil being present in said com-
position in a concentration of at least 5% of the
ageregate weight of said oil and ester; drying said
treated filamentary material; said filamentary
material being treated so that it contains about
0.1% to 4.5%, by weight, of said composition,
based on the normally dry weight of said fila-
mentary material; twisting individual strands of
said treated filamentary material at least 1.5
turns per inch in one direction and thereafter
twisting together a plurality of said treated and
twisted strands in the opposite direction to form
said tire cord.

7. A tire cord having a denier of at least 500
and made from twisted filamentary material, said
filamentary material having been treated with a
comiposition comprising (a) an oil selected from
the group consisting of vepetable. marine and
mineral oils, and (&) an ester of a fatty acid con-
taining at least 12 carbon atoms with a poly-
hydric aiconol selected from the group consisting
of hexahydric alcohols and the anhydro-deriva-
tives of such alcohols; said oil being present in
said composition in a concentration of at least
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5% of the aggregate weight of sald oil and ester:
sald ester component (b) having a melting point
of at least about 30° C.: sald filamentary mate-
rial having been treated so that it contains about
0.1% to 45%, by welght, of said composition
based on the weight of said filamentary mate-
rial,

8. A tire cord having a denier of at least 500
and made from twisted and plied strands of cellu-
losic filamentary material, said fillamentary mate-
rial having been treated with a composition com-
prising (a) an oil selected from the group con-
sisting of vegetable, marine and mineral oils, and
(b) an ester of a fatty acid containing at least 12
carbon atoms with a polyhydric aleohol selected
from the group consisting of hexahydric alcohols
and the anhydro-derivatives of such alcohols;
said oll being present in said composition In a
concentration of at least 5% of the aggregate
weight of sald oil and ester; said ester com-
ponent (b) having a melting point of at least
about 30° C.; said filamentary material having
been treated so that it contains about 0.1% to
4.5%, by weight, of said composition based on the
welght of said filamentary material.

9. A tire cord having a denier of at least 1000
and made from twisted cellulosic fllamentary
material, said filamentary material having been
treated with a composition comprising (a) an oil
selected from the group consisting of vegetable,
marine and mineral oils, and (b) an ester of a
Tatty acid containing at least 12 carbon atoms
with a hexitan polyhydric alcohol; said oil being
present in said composition in a concentration of
at least 5% of the aggregate weight of said oil
and ester; said ester component (b) having a
melting point of at least about 30° C.; said fila-
mentary material having been treated so that it
contains about 0.1% to 4.5%, by weight, of said
composition based on the weight of said filamen-
tary material.

10. A tire cord having a denier of at least 1000
and made from twisted and plied strands of re-
generated cellulose filamentary material, said
filamentary material having been treated with a
composition comprising sorbitan monopalmitate
and an oil selected from the group consisting of
vegetable, marine and mineral ofls: said oil being
present in said composition in a concentration
of at least 5% of the aggregate weight of said oil
and ester; said fllamentary material having been
treated so that it contains about 0.1% to 4.5%,
by welght, of said composition based on the
welght of said fllamentary material.

11. A tire cord having a denier of at least 1000
and made from twisted and plied strands of re-
generated cellulose filamentary material, said
filamentary material having been treated with a
composition comprising sorbito! tetrastearate and
an oil selected from the group consisting of vege-
table, marine and mineral oils; said oil being
present in said composition in a concentration of
at least 5% of the aggregate weight of said oil
and ester; said filamentary material having been
treated so that it contains about 0.1% to 4.5%,
by weight, of said composition based on the
weight of said filamentary material.

12. A tire cord having a denier of at least 1000
and made from twisted and plied strands of re-
generated cellulose fllamentary material, said
filamentary material having been treated with a
composition comprising mannide mono-oleate
and an oil selected from the group consisting of
vegetable, marine and mineral oils; said oi] being
present in said composition in g concentration of
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at least 5% of the aggregate weight of said oil
and ester; said fllamentary material having been
treated so that it contains about 0.1% to 4.5%,
by weight, of said composition based on the
weight of said fllamentary material.
13. A re-enforced rubber structure comprising
a tire cord as deflned in claim 7.
14, A re-enforced rubber structure comprising
a tire cord as defined in clalm 9.
GEORGE P. STANDLEY.
KENNETH M, McLELLAN.
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at least 5% of the aggregate weight of said oil
and ester; said fllamentary material having been
treated so that it contains about 0.1% to 4.5%,
by weight, of said composition based on the
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