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(57) Abstract: A tlexible shoe insole (8) is formed from essentially bi-component fiber (1) having a first low melting point for one
component and a second higher melting point for a second component. The fiber is entangled (3) to form a fabric. The fabric
thereafter is heated (4) to a temperature sufficient to melt the first component of the bi-component fiber (1) without causing per-
manent structural impairment of or to the second component, and the thickness of the fabric is reduced (5) to a pre-selected thick-
ness.
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TITLE:
BI-COMPONENT/BINDER FIBER INSOLE

CROSS-REFERENCE TO RELATED APPLICATIONS

This application derives and claims priority from United
States patent application 61/228,043 filed July 23, 2009,
incorporated herein by reference.

TECHNICAL FIELD |

This invention relates to shoe insoles and in particular to the
manufacture of a low cost shoe insole.

Numerous attempts have been made to provide a low cost
insoles for shoes, and any number of allegedly low cost insoles
have been suggested in the prior art. Among the lowest costs ones
developed in the prior art are plastic extruded insoles which are
utilized in a number of applications. Another widely used technique
involves the use of non woven material which is saturated with a
suitable binder and allowed to cure. As will be appreciated by those
skilled in the art, nonwoven fabrics are commonly formed as a web
or sheet of fibers bonded together by entangling fiber of filaments
mechanically, thermally or chemically. In the shoe industry non-
woven material has been used for insole manufacturing, but the
procedure for its use generally is complicated. See for example,
shoe insole and manufacturing method shown and described in
United States Patent 4,603,442.

The invention described hereinafter provides an insole
construction which preferably comprises approximately 100% of bi
component fiber, i.e., a fiber which is manufactured with two
components, one of which is a first polyester fiber, for example,

having a relatively high melting point, which is coated with a second
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polyester fiber component, for example, having a relatively lower
melting point. That s to say, a bi-component fibers conventionally
are known in the art as extruding two polymers from the same
spinneret with both polymers contained within the same filament. In
particular, the process hereinafter is a simplified method of providing
an insole at lower cost than previously available in the prior art. The
bi-component fiber is layered in a convention way, and then
preferably needle punched to form a fabric. The fabric is then
heated to a temperature so that the lower temperature component
of the bi-component filter fiber melts and the second component of
the bi-component fiber is softened, which causes the fabric to form a
cohesive mass. The fabric is then nipped between calendared
rollers which compacts the material into a dense non woven mass
having some preselected thickness. The material structure is still
porous and can absorb water but because it is capable of
compaction into a dense mass, it provides a material which makes
an excellent insole material for shoes, for example, at substantially
less cost then extruded plastic insoles having a similar material
thickness.

One aspect of this disclosure is that insole thickness can be
varied simply by altering the diameter of the bi component fiber
while the weight of material of the nonwoven insole would remain
the same. For example, a 24 oz. by weight insole material made
with thinner bi-component fibers could pass through the rollers to
compact the material down to some desired predetermined
thickness, for example, .095 inches, while the same 24 oz. weight of
the nonwoven made with thicker bi-component fibers would be

compressed to .15 thousandths of an inch, for example. Those
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skilled in the art will recognize other material thickness and/or
material weights maybe employed if desired.
SUMMARY OF THE INVENTION

In accordance with this disclosure, generally stated, a shoe
insole is provided, preferably constructed preferably with
approximately a 100% bi-component polyester fabric made from the
bi-component fibers. The bi-component fiber, which in the preferred
embodiment comprising of a two-part polyester having different
melting points that is heated to a temperature which melts the lower
melting component of the fiber but merely softens or relatively does
not affect the higher temperature component of the fiber. The fibers
are carded and cross lapped or layered in a convention manner and
the resultant layered mass is then needle punched to form a non
woven material. In accordance with the present disclosure, the
material is heated to a temperature which melts the lower melting
component of the fiber but merely softens or relatively does not
affect the higher melt point temperature component. After heating,
the material is calendared so that it compacts and becomes dense,
and the melted component fuses the material structure into a
cohesive mass. In another aspect of the disclosure, the weight of bi
component fibers utilized for the fabric can remain relatively
constant, while the thickness of the bi-component fibers is altered to
provide a range of thickness for the compacted material while
maintaining a generally similar weight of the compacted material per
insole. In another aspect of the disclosure, the weight of the
compacted material is increased while the thickness of the material
remains constant, again by varying the thickness to the bi

component fibers forming the material.
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The foregoing and other objects, features, and advantages of
the invention as well as presently preferred embodiments thereof
will become more apparent from the reading of the following
description in connection with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

In the accompanying drawings which form part of the
specification:

Figure 1 is a diagrammatic view of one illustrative
embodiment for construction of the insole of the present invention.

Corresponding reference numerals indicate corresponding
parts throughout the several figures of the drawings.

BEST MODE FOR CARRYING OUT THE INVENTION

The following detailed description illustrates the invention by
way of example and not by way of limitation. The description clearly
enables one skilled in the art to make and use the invention,
describes  several embodiments, adaptations, variations,
alternatives, and uses of the invention, including what is presently
believed to be the best mode of carrying out the invention.

Referring now to Figure 1, one illustrative method of
producing the insole of the present invention is shown in
diagrammatic form. As there shown, suitable polymer materials are
extruded in the form of bi-component fibers as represented by the
reference numeral 1. The fibers are introduced to a carding machine
2 to create a batt of material. The batt of material is then
transferred in a conventional way to an entanglement station which
entangles the fibers to create a nonwoven material. As will be
apparent to those skilled in the art, entanglement can be
accomplished in a number of ways, including high pressure water

systems (sometimes referred to as spun-laced nonwovens), or in
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the preferred construction of the present invention by needle
punching the batt with an oscillating needle to mechanically
entangle the fibers. Other methods of fiber entanglement may be
used, if desired. There after, the nonwoven is passed though a heat
chamber 4. The chamber 4 preferably is a gas or electrically
operated chamber furnace maintained at a predetermined
temperature which is sufficient to melt one of the polymers of the bi-
component fiber while not affecting the structural integrity of the
other polymer of the bi-component fiber. Preferably, the chamber 4
operates at temperature of 300 to 350 degrees F. The operating
temperature will depend upon the melting points of the bi-
component fiber chosen initially, but ambient temperatures in shoe
factories, for example will require the lower melting component of
the fiber to have a melting point above the temperatures normally
encountered in shoe manufacturing operations.

After heating, the material is passed through one or more
rollers 5 to reduce the thickness of the material to some
predetermined thickness. Insole material commonly has a thickness
between .030 .and .160 inches which are achieved by compressing
various thicknesses of nonwoven base weight material typically
having a weight between 12 oz. and 35 oz. per square yard. Itis a
particular feature of the present disclosure that the finished product
specifications can be obtained by varying the thickness of the bi-
component fibers initially. Thus, employing a thicker fiber will
produce a thicker final product assuming the rolling process is
consistent in each instance.

After rolling, the material is allowed to cool at 6 and the
finished mater 7 is formed into sheets or rolls which are then formed

into insoles at 8 and applied in shoe manufacturing at 9.
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As will be appreciated by those skilled in the art, preferred
embodiment of the present disclosure uses substantially all bi-
component fibers. The percentage of bi-component fibers can be
altered, if desired. However, reducing the percentage or bi-
component fiber below approximately thirty percent lessens the
likely hood of obtaining suitable material for insole use without the
addition of additional manufacturing procedures to insure proper
binding of the fibers. Likewise, additional additives, for example
color additives or other filler material may be used for particular
purposes. For the purposes of this disclosure, the tem “substantially
100 percent” when applied to bi-component fibers means a percent
of bi-component fibers sufficient to form suitable insole material
without additional bonding manufacturing steps for the material
other than entanglement, heating and roll forming the material.

In view of the above, it will be seen that the several objects of
the invention are achieved and other advantageous results are
obtained. As various changes could be made in the above
constructions without departing from the scope of the invention, it is
intended that all matter contained in the above description or shown
in the accompanying drawings shall be interpreted as illustrative and

not in a limiting sense.
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CLAIMS:

Claim 1. A flexible shoe insole consisting essentially of
bi-component fiber having a first low melting point for one
component and a second higher melting point for a second
component, entangling the fibers to form a fabric, the fabric being
heated to a temperature sufficient to melt the first component of the
bi-component fiber without permanent structural impairment of the
second component, and reducing the thickness of the fabric to a
pre-selected thickness.

Claim 2. The insole of Claim 1 or the first component is a
hot melt material.

Claim 3. The insole of Claim 2 wherein the second
component is polyester fiber having a melting point of at least 400
degrees F.

Claim 4. The insole of Claim 1 wherein the thickness is
reduced by passing the fabric through at least one set of rollers.

Claim 5. The insole of Claim 4 wherein one of the first
and second components of the bi-component fiber has a color
associated with it.

Claim 6. The insole of Claim 5 wherein the weight of the
insole is constant but the thickness of the insole is variable.

Claim 7. The insole of Claim 6 wherein the thickness is
controlled by the thickness of at least one of the first and second
components of the bi-component fiber.

Claim 8. The insole of Claim 1 wherein the fibers are
entangled by needle punching.

Claim 9. An insole for a shoe constructed by the steps

of:
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providing a bi-component fiber having a first low
melting point component and a second high melting point
component;

forming the fiber into a fabric;

heating the fabric sufficiently to melt the first
component so as to bond the second component of the fabric;

passing the fabric through at least one set of rollers to
reduce the material of the thickness of the fabric;

cooling the fabric;

forming at least one insole from the fabric.

Claim10.  The insole of clam 8 wherein the fibers are
entangled by needle punching.

Claim11.  The insole of Claim 8 wherein at least one of
the components of the bi-component fiber is polyester fiber having
a melting point of at least 400 degrees F.

Claim 12.  The insole of Claim 8 wherein the thickness is
reduced by passing the fabric through at least one set of rollers.

Claim 13.  The insole of Claim 8 wherein one of the first
and second components of the bi-component fiber has a color
associated with it.

Claim 14.  The insole of Claim 8 wherein the weight of the
insole is constant but the thickness of the insole is variable.

Claim 15.  The insole of Claim 8 wherein the thickness is
controlied by the thickness of at least one of the first and second
components of the bi-component fiber.

Claim 16. A method of forming an insole comprising the

steps of;
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forming a fabric from essentially bi-component fiber,
the fiber having a first low melting component and a second
higher melting point component;

heating the fabric sufficiently to melt the first

5 component so as to bond the second component of the

fabric;

passing the material through at least one set of rollers
to obtain a pre-determined thickness of the material.
Claim17.  The method of Claim 15 wherein the fabric is

10 constructed substantially of one hundred percent bi-component

fibers

Claim 18.  The method of Claim 15 wherein at least one of
the components of the bi-component fiber is polyester fiber
having a melting point of at least 400 degrees F.

15 Claim 19.  The method of Claim 17 wherein the thickness
of the material is controlled by the thickness of at least one of the
first and second component of said bi-component fiber.

Claim 20. The method of Claim 18 wherein the bi-
component fiber comprises first and second separate fiber

20 strands.

Claim21.  The method of Claim 19 wherein the fibers are

entangled by needle punching.
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