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The insole is the foundation for
almost all types of footwear other
than those with moccasin type

constructions. It provides a stable
platform to which the upper can be fixed
during lasting, ready for the sole to be
attached. Years ago, it was the platform
around the edge of which a strip of leather
could be sewn to create a welt to which the
sole would in turn be stitched. And, the
material used was almost exclusively
leather, right up to the early 1900s. 

Cutting, splitting and sorting leather
insoles for the needs of different
constructions and types of shoe was time
consuming, expensive and highly skilled.
Even then, there was no real consistency
of performance and a poor insole meant a
weak shoe that might fail in wear. Whilst
gluing a layer of cotton to the insole could
help, it also added further complications
and cost.

Leatherboard
The first real breakthrough came with

the invention of leatherboard. With the
growth of mechanised shoemaking in the
late 1800s and early 1900s, large amounts
of waste leather trimmings were produced.
These were often used as extra fuel in
factory boilers but, even in those days, the
smell this created was a cause of complaint
from local residents—unless of course

they happened to work in the factory.
Leatherboard achieved two things. It

cleared up the waste and at the same time
provided a uniform material that could
be used for insoles in many cheaper types
of footwear. Both chrome and vegetable
tanned leather waste was first shredded
into small pieces and then either dry or
wet hammered to a fine size after which
cold water was added in order to form a
thick paste. 

Chemicals were then added to bind the
material together and, according to what
they were, determine the properties of the
board. This mixture was allowed to ‘sink’
over a fine wire mesh to form flat layers
which were then dried, pressed, levelled,
trimmed and buffed smooth to form the
finished sheets. As substance was still
important, these were then sorted into
different grades. 

Unfortunately, while leatherboard did
offer advantages over leather for cheaper

shoes, it did not look very nice, so either a
full-length sock had to be inserted into the
finished shoe or the board had to be pre-
finished like leather. If only someone could
find a simpler solution.   

Cellulose board
The next significant development took

place in the USA just after the Second
World War when chemical giant DuPont
was trying to develop synthetic
replacements for leather and rubberised
coating materials without much success.
The war had shown that natural resources
were limited, not always available and
often expensive, and a rapid rise in
population demanded new, more efficient
and economical ways to meet its
increasing needs.

A group of employees bought the
operation from DuPont and formed
Texon Inc. They succeeded in combining
neoprene elastomers with cellulose fibre
structures for a variety of industrial
applications, one of which was an insole
board with all of the advantages of
leather but none of its disadvantages.
Furthermore, it could be produced in rolls
and sheets in a variety of substances.
Shoemakers liked it as it proved suitable
for almost every type of construction and
offered good performance and uniform
quality together with considerable cost
savings. Since then, others have followed,
most notably Bontex, which became
Texon’s main rival for many years.

Cellulose board is made from trees and
is a tough flexible material which, unlike
leatherboard, is dimensionally stable
regardless of humidity. A tree contains
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cells programmed to double themselves
by separation. One turns into wood while
the second continues the tree’s growth.
The cell walls contain cellulose which
forms microfibrils within itself and
which, in turn, weave themselves into a
fibre that can be extracted by boiling
wood chips in sodium hydrate solutions,
and then bleached to produce pure white
cellulose. 

This raw cellulose is mixed with water
and converted into a thick pulp. Further
refining reduces the size of the fibres until
the density needed for insole board is
achieved. These fibres are then allowed to
condense down on to a steel web, after
which they are calendered between steel
rollers, impregnated with latex to bind
them and then dried and finished by heat
and further calendering. This produces a
very smooth surface which also looks
pleasing within the finished shoe.

Industry standard
Cellulose board became the industry

standard for many years and, to a great
extent, still remains so. It is strong,
dimensionally stable, unaffected by
humidity and is easy to process. It is also
easy to bond to, so it provides an excellent
base for cement lasting. It also has
excellent lateral strength which makes it
equally suitable for welted shoes. It can
even be combined with stiff shank boards
for use in ladies’ shoes—in fact you might
think it was the answer to every
shoemaker’s prayer.

Unfortunately it does have two
drawbacks which were not so relevant
when it was first developed. The first is
that it delaminates, so it is not possible

to use it for constructions such as
Veldtschoen (stitch-down) footwear where
it may be desirable to bond the sole
directly to the insole. The second is that it
lacks good stitch tear strength, which
makes it unsuitable for constructions
such as Strobel (sewn-in-sock) work. So,
something else was needed to cover the
growing demand for these two types of
construction that were being increasingly
used in the sports and brown shoe sectors
that were taking the global market by
storm.

Nonwovens
In 1970, Texon produced the first

needle-punched nonwoven insole. It
already manufactured needle-punched toe
puff and counter materials and increasing
the substance produced a material that
could be used for insoles. These
nonwovens are made from a combination
of materials and processes to create the
properties suited to the intended shoe
construction. Synthetic fibres—very often
polyester—are blended, carded and
needle-punched, before being reinforced
with synthetic resins and through
additional operations such as thermal
bonding, polymer extrusion, emulsion
coating, powder scattering, printing and
buffing.

While these nonwovens can be used for
welted and cement lasted footwear, they
are particularly suited to the Veldtschoen
and Strobel constructions. They have
superior tensile properties to cellulose
boards and good abrasion resistance, so
they can also be used without a sock if
required. High-tech anti-static versions
have been produced incorporating

stainless steel fibres that avoid the need for
black-impregnated materials in safety
footwear.

The latest development is a product
that features a ‘hook-bonded’ method
of manufacture specifically designed to
provide maximum stitch tear strength for
the Strobel construction. Instead of
adding thread and more weight to the
material, it takes fibres directly from the
nonwoven itself to form a stitch, which
then becomes an integral part of the three
dimensional structure of the material.

Other developments
Earlier we mentioned shank board. This

is a very hard and strong fibre board, able
to withstand the tremendous loads which
occur in the waist and heel areas of high-
heeled shoes. Without it many ladies’
styles would be impractical. It is produced
in much the same way as paper and
usually from a mixture of waste and
recycled paper which, together with the
vegetable bonding resins used in its
manufacture, make it an environmentally
friendly product. Calendering is again
extensively used but, this time, to achieve
maximum compression of the web in
order to provide stiffness and laminar
strength.

Unlike other insole materials, it needs
longitudinal stiffness to prevent axial
movement of the heel, torsional stability
to withstand twisting forces caused in
walking, resistance to fatigue to absorb
stresses during the life of the shoe, plus
mechanical strength to prevent heel
attaching nails pulling through during
wear—a tough specification. Unlike Texon,
which began from scratch specifically ➤

Needle punch machine

Courtesy of Texon International Ltd.

Cellulose insole boards

Courtesy of Texon International Ltd.
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to develop new technology, most shank
board producers started in the paper
industry and moved into compressed
paper boards as a way to diversify.

New technologies
Despite its inherent strength, shank

board—like any other insole board—still
needs a steel shank. A recent development
in insoles pioneered by Jones & Vining
has struck a blow at both cellulose and
shank boards. This relatively new product
called Bi-Fit approaches the problem
from a different direction. It is also made
from 80% recycled polyethylene or
polypropylene plastic bottles, so there is
an inexpensive and constant supply of raw
material with no trees destroyed.

As it can be made in varying grades of
softness or hardness, an insole sheet
can be made with a flexible forepart and
a rigid backpart. It also has a nonwoven
cover and needle-punch polyester
backer for good bonding to lasting
adhesives. Finally, it can be cut to shape
and pressure moulded to fit the last.
I-beam support bars can also be added
to the backpart for added stability, while
flex bars can be incorporated to
increase forepart flexibility. In some
applications, it even eliminates the need
for a shank. This is a whole move away
from cutting an insole shape and
adding a shank; this is a sophisticated
component.   

What else is there left for an insole
to do? In an age of increasing
specialisation, it appears there is plenty.

Safety in the workplace has become a
mantra in every industrialised country and
with it has come the demand for protective
footwear to meet the highest safety
standards. While it is natural to think of
safety toe caps to prevent the foot from
being crushed, many injuries are caused
by treading on a sharp object that
penetrates the sole and enters the foot.
Conventional insoles with additional steel
plates have been the traditional approach.
Innovation this time has come from
within the textile industry.

Italian company Lenzi Egisto has a long
history in textiles and specialises in textile
engineering and the use of very high
technical content materials and fibres.
It has invested heavily in developing

products for safety and military
applications. One result has been a range
of nail resistant insole materials. Using
its experience in sharp instrument
protection with body armour, it used a
ceramic coating to compact and reinforce
three layers of Kevlar fabric and three of
hi-tenacity, high density-weave polyamide
fabric. Laminated together, these six
layers produced a flexible insole board
that eliminates the need for a steel insole
plate.

Latest trends 
One thing is for certain, concern for

global warming and the environment is
seen as not only desirable in itself but also
a good way to sell products to demanding
consumers. Texon has launched a
succession of eco- and consumer-friendly
products over the past two years among
which are several insole boards. These
include a cellulose board made from 100%
recycled natural fibres with no added dyes
or harmful chemicals and one enriched
with aloe vera plant gel and a special
anti-odour treatment which are activated
by the action of walking.

As well as these, there is a 100% pure
cotton insole board that appears to offer
very high degree of comfort and hard wear.
When the spinning fibres are separated
from a cotton boll, the residue comprises
the seeds and a cluster of cotton linters
known as the ‘groundwool’. The latter is
processed into a soft, elastic thread, which
is then used as the raw material for the
insole board. It effectively uses up a
by-product and, once again, does not
destroy trees.   

Despite its essential importance in
making a well constructed shoe, the
humble insole has always been one of
the first places where manufacturers
have tried to save money on the basis
that “If you cannot see it, it will not
matter”. Fortunately, this is changing
and they are now demanding more
advanced components that are
performance rather than price driven. 

It would be fascinating to hear what
an old hand shoemaker would have
thought of Lenzi’s puncture-proof
insoles. It would probably be something
like, “It’s all very well you telling me
what wonderful things it can do, but
how am I supposed to stick my sewing
awl through it?” Both insoles and the
industry as a whole have come a long
way since then.

Shankboard manufacture

A selection of Bi-Fit insoles

Courtesy of Jones & Vining Inc.

Courtesy Pidigi Spa.
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