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The present invention relates to shoe lasts or
the like of novel composition. -

This application is a continuation-in-part of
application Serial No. 216,413, filed March 19,
1951, which has been abandoned.

It has been customary to make shoe lasts of
wood, particularly rock maple and to this day,
practically all lasts are of wood construction. In
recent years, lasts of thermoplastic compositions
have been proposed and patented. In addition
to a thermoplastic substance, the lasts of such
patents have included hemp fibres, ground cork,
wood flour, and cotton flock as filling material
that could be bound with the plastic. Besides
strength and workability, these earlier patentees
have been further interested in a thermoplastic
last material capable of retaining tacks or nails
driven repeatedly into the same location.

At present rock maple suitable for the turning
of lasts is in short supply and is expensive. Its
use also involves considerable unpreventable
waste of material. Even the best rock maple is
lacking in complete uniformity, and the lasts
made from it are subject to cracking. Like

other woods, but to a lesser extent, hard maple *

is subject to changes in moisture content and to
warping and other deformation with age. Wood
lasts have always presented the problem of wear
after a moderate amount of use due to the con-
tinued insertion and withdrawal of nails and
other metallic fastenings used in the lasting of
shoes. Many expedients have been resorted to
in order to keep lasts in service after a localized
tacking area has been completely degraded or
worn out. It has been the practice in such in-
stances to drill out the worn part and to insert
@ lead filling, or a plug of wood, or the like.
Such repairs by insertion have been found to be
'of short life, expensive, or much less than com-
pletely satisfactory from the standpoint of tack
driving and retaining.

It is the general purpose of this invention to
‘provide a shoe last with a body portion compris-
ing synthetic material that will greatly  outlast
‘wood, have more nearly perfeet tack receiving

:and retaining properties, be economical in com-

‘position and manufacture, and more than satisfy
all the physical strength requirements for lasts
or the like.

A further object resides in the provision of a
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last of synthetic composition that will be essen-.

tially chemically inert to the solvents used in
shoemaking and have very little or no absorptive
property.

It has been discovered that certain vulcanized
compositions of synthetic resin and synthetic

55
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rubber combined with chemically inert reinforc-
ing agents in determined proportions meet all
these requirements to a high degree. It has also
been found that lasts embodying the resin-rubber
compositions to be disclosed have the outstand-
ing characteristics of being capable of having
nails or tacks inserted and removed a great many
more times than was possible with the best grade
of wood last. Lasts or Iasts embodying such
novel compositions are also distinguished by
the satisfaction and uniformity with which nails
can be driven and the resistance to undesired
removal.

The last compositions that have been found
to have the desired properties are vulcanizates
comprising a rubbery copolymer and a resinous
copolymer that is compatible with the rubbery
copolymer and will react therewith. A preferred
vulcanizable elastic rubber is the butadiene-
styrene rubbery copolymer commonly known as
“GRS” synthetic rubber, and a preferred com-
patible, reactive resin is a resinous copolymer of
styrene and butadiene-1,3, with the styrene pre-
dominant, of which “Pliolite S-6” is an example.
Commercially available GRS rubber, or “Buna-~S”
rubber is a copolymer of butadiene-1,3, with a
lesser amount of an unsaturated compound of
styrene, e. g., about three.parts of butadiene
and one part of styrene. ’ '

Although a generally satisfactory vulecanizate
can-be produced with the use of only the GRS
rubber and the S-6 resin, it is preferred for
economical reasons and improvement of physi-
cal properties to incorporate in the vuleanized
compound a substantial proportion of a rein-
forcement agent inert to the solvents used in
shoemaking. Nylon flock, asbestos fibre, carbon
black, calcium silicate, and calcium carbonate are
examples of reinforcing agents having the de-
sired chemical resistance for use in lasts.

The following are proportions by weight of
preferred compositions that have been found to
be fully satisfactory in all respects:

Example I

Percent
GRS rubber 24.78

Styrene-butadiene resin (“Pliolite S-67) __ 37.18

Asbestos fibre _._____________.___ 34.08
Color - .62
“Altax” (accelerator) __._.______________ 0.37
Stearic aeid ... .____.______-___ - 0.50
Zincoxide ... ___._________._____ 1.25
Sulfur 0.98
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Ezample II

Percent
GRS .- e m——————— 29.1
Styrene-butadiene resin (“Pliolite S-6") --- 43.1
Nylon flocK cwmmmcmmcmmmmm oo oo o 20.0
COIOT e icmmm e - e 03
Stearic-acid -~ - - 01
ZiNE OXIQE —cmmmcc—mcmme e e — 2.9
Altax e 1.2
TUAAS commmmmme e e e m 0.8
SUIUL oo 1.8

In the above compositions,. all,,the,minor con-~

stituents are perfecting ingredients that .are

known to the prior art. The accelerator “Altax”
is benzothiazyl disulfide, and the agent “Tuads” is
a tetramethyl thiuram disulfide accelerator.

Nitrile rubber, which may be substituted in the
foregoing examples for the GRS rubber, is a rub-
pery copolymer of butadiene and a, lesser amount
of acrylonifrile. A commercial source sold under
the trade-mark “Paracril” is understood to com-
prise about three parts of butadiene and one part
of acrylonitrile. Other commercial rubbery co-
polymers. of this kind are known. as “Chemigum”
and “Hycar OR.” “Capiax.” also a rubber acceler-
ator, is mercapto-benzo thiazole. Natural rub-
bers may also be substituted.

The above compqunds; may be prepared by con-
ventional procedure in which the rubber is slowly
worked into.the resin with the curing ingredients
peing subsequently added. In using a two-roll
mill, the resin is first banded on the mill and then
the rubber .is slowly worked into the resin, with
the .curing ingredients being finally added. In
Banbury mixing all-the ingredients except the
curing agents-are added initially. The curing
agents may then be added to the batch later on
a two-roll mill. The compound thus produced
may be extruded, calendered or .molded, and is
then vulcanized.

In the vulcanized compound, the combination
of a vulcanizable rubbexy copolymer, or natural
rubber with a .compatible, reactive resin gives
the principally desired results. The resin is hard
and provides the necessary stiffness and firmness
for g mass into which tacks can be driven readily
and accurately. -The rubbery component is
equally essential because it Vprovides g Tecovery
effect which prevents the material from -taking
‘a permanent deformation, thus permitting re-
peated use with uniform effectiveness over-a long
life. 'This long life tacking acceptance and the
resistance to absorption and chemicals represent
a unique and highly -usefut combination of last
properties. )

Althousgh specifie examples have been given
using as the rubbery copolymers of butadiene and
styrene or acrylonitrile, compositions can be
pased on other elastic, vuleanizable -rubber such
as chloropreneg, isoprene-isobutylene copolymers,
and organic polysulfides. Other reactive resins
may be used with these elastic rubbers in addition
to those given in the examples. Among these
other reactive resins are phenol formaldehyde,
resorcinol formaldehyde, butadiene acrylonitrile
copolymers with a high proportion of acryloni-
trile, acrylic acid copolymers, and the like.

The various reinforced agents recited vary
widely in density. The substitution of some will
increase the total weight of the ilast body, but
the addition of others will not. The relative ex-
pense of the rubbery and resinous materials, in-
dividually and as a group, is great as compared
with that of the reinforcing agent. It is there-
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fore highly desirable to use as large a proportion
as possible of reinforcing agent without material
sacrifice of the necessary last properties. It has
peen found that some reinforcing agents may be
used up to nearly one-half part (50%) by weight

.of -the -complete; compound,. but: in: no -event is it
desirable: to use a reinforcing: agent which will

amount to more than 75% by weight.
It is preferred that the weight ratio of rubbery
copolymer to resinous copolymer be of the order

of'3 to 5, and that a minimum of approximately

30% by weight. of reinforcing agent be used in
the compound.

The accompanying drawings illustrate the
manner in which the vulcanized compound can be
embodied in lasts or the like.

Fig, 1 shows a conventional hinged last that
is -formed of vulcanized mixture as disclosed
herein.

Fig. 2.is-a side elevation, partly sectioned,. of
a similar conventional hinged last in which the

vulcanized mixture provides.only.an inserted body

portion, and an attached heel cone part.
Fig. 3 is g side elevation of a one-piece last or

shoe formed of wood and having a built up por-

tion formed of the vulcanized mixture.
-Referring to. these embodiments in more de-

tail, a last 19 .as shown.in Fig. 1 is composed

entirely of the vulcanized mixture of this inven-
tion, except for the necessary metal link for a
hinge connection 12, and a metal last thimble

{4 in.the heel pazt. In the.construction of such

a-last, the parts will be molded.to approximate
shape in lefts and rights and then reduced to
the desired size and final configuration by ordi-
narily used profiling equipment, The amount of
working and the loss of material is thus kept at
a minimum.

Fig. 2 illustrates the manner in which.the large
number of wood lasts now .in use can have their

1ives extended.for a very considerable period. A

wood last 20 having hingedly connected toe and
heel parts, a hinge connection being indicated
at 22, has had a central portion of its forepart
sole .area renewed by insertion of a rod member
23 of the vulcanized mixture of this invention.
This in accomplished by boring out a suitable
zone and inserting.a closely fitting length of rod,
which is.then trimmed off to the general level of
the sole surface, and securely and integrally an-
chored in place by a strong adhesive previously
applied to the rod member or plug. The central
forepart area, to which the insert member 23 of
% inch to % inch in diameter has been added,
is one which receives maximum tacking wear in
shoe manufacture. It will be understood, how-
ever, that .corresponding inserts in the form of
strips or other elongated shapes may be made in
whatever .other part of the last has been sub-
jected to wear, through repeated driving and
pulling of nails or tacks, 10 such an extent that
it is no longer fit for service. The wood last 20
ineludes also a-metal last thimble 24 and a wear
plate 26 of the vuleanized compound of this in-
vention positioned over the cone of the last and
adhesively bonded thereto with the last thimble
inserted therethrough. While there is no tacking
in this area, the vulcanized compound of this in-
vention provides an excellent wear plate for pre-
vention-of .-damage fo the last by repeated inser-
tion of the last pin in the thimble.

An additional and very useful form of com-
posite last embodying the metallic fastener re-
ceiving composition of this invention is illus-
trated in Fig. 3. In this instance, a wood last 30
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has had its entire sole area built up by the ap-
plication thereto of a layer 3! of- substantial
thickness composed of the vulecanized mixture
herein disclosed. A sheet of suitable thickness
for the intended purpose is heated sufficiently to
be conformable and applied to the bottom of the
last to which it is securely bonded by any one of
a number of suitable commerecial adhesives, the
natural or synthetic rubker cements being par-
ticularly satisfactory. After this has heen done,
it can be worked to the desired shape and profile
in the same manner as was the original wood last
blank. It will of course be understood that such
building up of wood lasts is not limited to the
particular part shown, but can be accomplished
at any place desired. through addition of a body
of the vuleanizate with suitable adhesion bond-
ing and final working to finished shape.

The term “last” as used herein is intended to
include last blanks and any similar forms or pat-
terns employed in the sheemaking art.

By means of the synthetic compositions that
have been disclosed, there has heen produced a
last or form that is the equivalent of wood lasts
in all respects, and supericr to them in many
others., The materials of which this novel last
are formed are readily available and at reason-
able cost. The lasts formed of this material are
uniform in their properties and not subject to

deformation by reason o¢f moisture absorption or :

solvent attack. In the latier connection, it is to
be noted that they require no separate and special
protective coating for those areas that are ex-
posed most to the solvent action, because lasts

formed of the material disclosed are not affected -

by moisture, steam or the organic solvents used.
In the completed vulcanized compositions, asbes-
tos and nylon fibers have the requisite chemical
resistance. Asbestos fibers are recognized as
chemically inert to the solvents used in shoe-
making. While nylon fibers will swell moderate-
ly on long immersion in g strong solvent, their
susceptibility to chemiecal attack in the lasts of
this invention is practically negligible because the
surrounding vulcanized composition greatly re-
duces sensitivity. Therefore, nylon fibers can be
regarded as essentially chemically inert to the
solvents used in shoemaking.

There is a minimum waste of material because
last blanks made of this composition may be
molded to approximate size, and reduced to final
last contour by simple operations in a lathe in
the same manner as hitherto.

The physical properties of a last of this new
composition are such that it has all the durability
and resistance to destruction of the ordinary
wood last. The compositions after vulcanization
are substantially homogeneous, appreciably more
dense than maple, and capable of taking a
smooth finish. Their inherent resilience com-
bined with firmness is detectable by hand pres-
sure.

Comparative tests have been made using the
material of wood lasts, namely the best available
grade of seasoned maple, inserts of ordinary rub-
ber compressed as highly as practicable, and in-
serts and blocks of the vuleanized compounds of
this invention, with the following results.

A limited area of a maple wood block was
rendered unfit for further tacking after 75 tacks
has been driven and withdrawn over the area.
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An equal area of material embodying the vul-
canized mixture disclosed herein and firmly sup-
ported was subjected to equivalent tacking. After
several times the maximum limit of tacking for
the wood, there was no indication of objection-
able degradation cf the area or unsuitability for
further continued use.

The tests on an equivalent kody of natural rub-
ber of soit compositicn highly compressed band-
Wwise was given up before any limit was reached,
because the rubber was so yielding to tacking that
tacks could not be driven in g satisfactory and
accurate manner, and the tack retention of those
driven was 50 poor as to be considered unsuitable
as a substitute for wood.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. A shoe last embodying a hard, non-absorb-
ent body portion adapted to repeatedly receive
and retain tacks or the like and comprising es-
sentially a vuleanizate of a vuleanizable elastic
rubber; a resinous copolymer of butadiene with
a larger amount of styrene, the weight ratio of
said vulcanizable elastic rubber to said resinous
copolymer being approximately 3 to 5; and fib-
rous reinforcing material that in the vuleanizate
is essentially chemically inert to the solvents used
in shoemaking.

2. The combination of claim 1 in which the
vuleanizable elastic rubber is a rubbery copolymer
of butadiene with a lesser amount of styrene.

3. The combination of claim 1 in which the
vulcanizable elastic rubber is a rubbery copolymer
of butadiene with a lesser amount of acryloni-
trile.

4. The combination of claim 1 in which the
fibrous reinforcing material is asbestos.

5. The combination of claim 1 in which the
fibrous reinforcing material is nylon flock.

6. The combination of claim 1 in which the
fibrous reinforcing material is about 20% to about
30% by weight.

7. A shoe last of hard, non-absorbent material
adapted to repeatedly receive and retain tacks or
the like and comprising essentially a vulcanizate
of a vulecanizable elastic rubber; a resinous co-
polymer of butadiene with a larger amount of
styrene, the weight ratio of said vuleanizable
elastic rubber to said resinous copolymer being
approximately 3 to 5; and fibrous reinforcing
material that in the vulcanizate is essentially
chemically inert to the solvents used in shoe-
making.

8. A shoe last of wood having a hard, non-
absorbent tack receiving and retaining insert
adapted to reveatedly receive and retain tacks
or the like and comprising essentially a vulcani-
zate of a vuleanizable elastic rubber; a resinous
copolymer of butadiene with a larger amount of
styrene, the weight ratio of said vulcanizable elas-
tic rubber to said resinous copolymer being ap-
proximately 3 to 5; and fibrous reinforcing ma-
terial that in the vulcanizate is essentially chem-
ically inert to the solvents used in shoemaking.

9. The combination of claim 1 in which the
fibrous reinforcing material is nylon flock and
comprises approximately 20% by weight.

CHARLES L. PETZE.

No references cited.




