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1. 
This invention relates to stiffening selected 

portions of the uppers of shoes and to a new stiff 
ening material. 

It has heretofore been proposed (see the ap 
plication of John J. Brophy and Charles G. New 
ton, Jr., Serial No. 714,812, filed December 7, 
1946 and now abandoned) to provide a limp and 
stretchable stiffener blank comprising a ther 
moplastic resin and a polymerizable compound 
which, in its untreated state acts as a plasticizer 
but is capable upon being treated, for example 
by heat, of converting the whole mass to a non 
plastic, non-tacky, less soluble condition where 
in it is hard and resilient. Stiffener blanks made 
in accordance With the teachings of that appi 
cation have been found to give highly satisfac 
tory stiffening of portions of shoe uppers such 
as toes and counters, the stiffened portions being 
strong, resilient and resistant to permaent de 
formation. 

It is a feature of the present invention to pro 
vide a new, relatively inexpensive composition 
comprising a mixture of a thermoplastic resin, 
relatively long fibrous filler and a polymerizable 
material which, in its monomeric form, acts as 
a plasticizer but is capable of being polymerized, 
for example by heat, to convert the mass to a 
non-plastic, strong, resilient condition. The com 
position also includes catalysts, 
According to another feature of the invention, 

the novel, limp, stretchable stiffener blank is in 
corporated in a selected portion of the upper of a 
shoe, conformed to a last, and, while it is so 
held, treated with heat to render it hard and 
resilient. 
These and other features of the invention, in 

cluding certain details of composition and pro 
cedure, will be set forth in the specification in 
connection with examples of the stiffener blank 
and method of using it as pointed out in the 
appended claims. 

Reference is made to the patent to John J. 
Brophy, No. 2,406,738, granted September 3, 1946, 
which is directed to an apparatus, and to the 
copending application of John J. Brophy, Se 
rial No. 564,605, filed November 22, 1944, which 
has materialized into Patent No. 2,492,413, 
granted December 27, 1949, and the copending 
application of John J. Brophy and Charles G. 
Newton, Jr., Serial No. 714,812, filed December 
7, 1946, which are directed to blanks and meth 
ods for stiffening portions of the uppers of shoes, 
making use of a high-frequency field. 

Referring now to the accompanying drawings, 
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Fig. 1 is a plan of a toe stiffener blank ac 

cording to the present invention; 
Fig. 2 is a similar view of a counter stiffener 

blank; - 
Fig. 3 is a diagrammatic plan view of an ap 

paratus for subjecting the front portion of the 
upper of a lasted shoe to the heating effect 
of a high-frequency field, a shoe being shown in 
place; 

Fig. 4 is a diagrammatic, vertical longitudinal 
section, taken on the line IV-IV of Fig. 3; 

Fig. 5 is a diagrammatic plan view of an ap 
paratus for subjecting the rear portion of the 
upper of a lasted shoe to the heating effect of 
a high-frequency field, a shoe being ShOWn in 
place; and 

Fig. 6 is a diagrammatic, vertical longitudinal 
section, taken on the line WI-VI of Fig. 5. 
The stiffener blanks f and 2 (see Figs. and 

2) of the present invention comprise thin flex 
ible sheets of an int...mate mixture comprising a 
copolymer of styrene with isobutylene, a thermo 
plastic resin of relatively low molecular Weight 
which may be a coumarone-indene resin or simi 
lar inexpensive compatible resin such as the ter 
pene resins or rosin derivatives having a Soften 
ing point R. B. of from 75° to 125° F., a sub 
stantial proportion of relatively long fiber filler 
and a polymerizable material which, in unpoly 
merized state, serves to soften and plasticize the 
composition, and which is polymerizable, for ex 
ample by heat, to a stiff condition which hardens 
the entire composition. Also, the composition in 
cludes a catalyst for the polymerizable mate 
rial. 
I have found that when these components are 

assembled within certain ranges of proportions 
there is obtained an inexpensive material which 
is soft and limp at normal atmospheric tem 
peratures and which will retain its softness and 
limpness for extended periods. It appears that 
the fiber, when dispersed throughout the com 
position, in Some Way reduces the tendency of the 
polymerizable material to undergo polymeriza 
tion. The mode of its functioning is not under 
stood but it has been found that compositions 
containing the fiber will remain soft and limp 
for at least 50% longer than compositions not 
containing this type of fiber. Also the fiber ap 
pears to improve the ability of the composition 
to be activated by high-frequency treatment. 
The copolymer of styrene with isobutylene 

employed in the composition of the present in 
vention may comprise from 40 to 80% of styrene. 
High molecular weight copolymers are preferred, 
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Siild the materials known as polymer S50 and 
polymer Stj0, obtained from the Enjay company, 
which comprise, respectively 50% and 60% of 
styrene with from 50% to 40% of isobutylene, 
have been found very satisfactory. 
With the copolymer materials, there will be 

employed from 25 to 100 parts of a light colored 
compatible thermoplastic hydrocarbon resin or 
certain rosin derivatives. Resins for use in the 
present composition will have color not exceeding 
'8' as determined by comparison with the colori 
metric standard solutions of the manufacturers, 
e.g., of the Barrett Division of Allied Chemical 
and Dye Corporation or of the Neville Co. Pre 
ferred resins are the light colored coumarone 
indene resins since these resins cooperate with 
the other components of the mixture to give a 
stiffener having excellent mechanical properties. 
For some reason which has not as yet been deter 
mined, the darker colored resins interfere, to a 
limited extent, with the rapid polymerization of 
the polymerizable component. Other light 
colored resins which have been found acceptable 
are the terpene resins known as Piccolite S15 
and S85, and Piccolastic having a melting point 
of 100°F. or better. Rosin derivatives which can 
be used include a 50% hydrogenated rosin prod 
uct known as Stabelite, a dinner of rosin known 
as Poly Pale resin and esters of these resins. 

Fillers which have been employed in the com 
position include cellulosic fibers including a 
wood cellulose fiber, known as alpha flock, and 
cotton linters, and other relatively long fibrous 
materials such as asbestos. To obtain the ad 
vantages of the present invention, the average. 
length of the fibers should be at least 40 microns. 
Fibers as long as six inches may be used. Ma 
terials in which the fibers have been broken up 
or shortened, such as wood flour, have not been 
found satisfactory in the present composition. 
With 100 parts by weight of the styrene iso 
butylene copolymer there are employed from 25 
parts to 300 parts by weight of the fibrous 
material. 
The polymerizable ingredient of the composi 

tion, which is convertible to a condition in which 
the entire mixture stiffens to a strong resilient 
condition, is preferably a compound having a 
relatively low vapor pressure. Such a compound 
in unpolymerized state is compatible with and 
softens the mixture So that it can be readily 
mixed and sheeted, but may be polymerized or 
hardened by the action of heat, light, or other 
treatments. From about 15 parts to about 100 
parts of this polymerizable ingredient will be 
employed in combination with 100 parts of the 
copolymer of styrene and isobutylene. Suitable 
compounds are those containing the polymeriz 
able group FC FCH2 and at least one other poly 
merizable olefinic group separated therefrom by 
at least one intervening atom So that the double 
bonds do not form a conjugated System. Poly 
merizable constituents which have been found 
highly Satisfactory for use in combination with 
the styrene isobutylene polymer and resin include 
the liquid dimethacrylic acid esters of poly 
ethylene glycols. A particularly suitable poly 
merizable constituent is polyethylene glycol 200 
dimethacrylate, which is a mixture of monomeric 
esters which may be prepared by the esterifica 
tion of methacrylic acid with polyethylene glycol 
200, which is a mixture of various glycols, said 
mixture having an average molecular weight of 
200-15. This is a material obtained from Car 

4 
this name and is described by them in their chart 
of "Useful Data on Important Organic Chemi 
cals' (copyright 1946), at page 5, under "Poly 
ethylene Glycols,' as having the chemical formula 
HO(CHO) acH, a specific gravity at 20/20 C. of 
, an approximate flash point of 350 F., and an 

infinite solubility in water. A distillation analysis 
of this material gave the following results: 

it) 
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Weight Molecular 
Percent Material Weight 

2.78 Monoethylene glycol--------------------------- 62 
5.6 Diethylene glycol--- 06 
1847 Triethylene glycol- 150 
8. Tetraethylene glycol 94 
12.25 Pentaethylene glycol 238 
4.6 Pexaethylene glycol --------------------------- 282 

The distillation anlysis was stopped with 36.5% 
higher boiling glycols left in the residue. The 
average molecular weight of the analyzed man 
terial was 205.5. 
Other available polymerizable ingredients are 

diallyl phthalate, diallyl maleate, tetraethylene 
glycol dimethacrylate, pentaethylene glycol di 
methacrylate and divinyl benzene. Mixtures of 
two or more polymerizable compounds are as Suit 
able for use as the polymerizable ingredient in 
this invention as is a single compound. 
As hardening catalysts where heat is used to 

harden the compound, Organic peroxides such as 
benzoyl peroxide, or di-t-butyl peroxide in amount 
from about 0.4% to about 2.5% by weight of the 
hardenable plasticizer have been found suitable. 
Other catalysts may be used where other harden 
ing treatments are used. 
The composition for use in stiffening portions 

of the uppers of shoes' may be formed into a 
sheet of from about 0.020 to about 0.040 inch in 
thickness, for women's box toe stiffeners, and 
from about 0.045 to about 0.120 inch in thickness 
for men's box toes. 
The sheet material is limp and stretchable so 

that it can be made to conform to the shape of 
portions of a shoe having complicated three 
dimensional curves therein. 
For stiffening toes and counters of shoe uppers, 

limp stretchable stiffener blanks, for example, 
a toe stiffener blank f (Fig. 1), and a counter 
stiffener blank 2 (Fig. 2), are cut from the sheeted 
material. If desired, the edges of these blanks 
may be skived to provide tapering edges 3 for 
the stiffener. These blanks may be incorporated 
in the upper of a shoe at any Suitable stage in the 
manufacture of the shoe. Conveniently, the 
blanks may be incorporated in and become part 
of the upper during the assembling of parts of the 
upper in the Stitching room. It has been found 
that a stiffener blank may be adhered to a por 
tion of the shoe upper 5, for example, a tip doubler 
6 or the tip or toe portion 7, by applying an ad 
hesive, e. g., a 20% solution of 'Acryloid B-7,' an 
acrylic resin made by Resinous Products and 
Chemical Corporation, of Philadelphia, Pa., dis 
Solved in ethylene dichloride, to the stiffener 
blank and portion of the shoe upper. 
Where complete freedom to stretch is not nec 

essary, the stiffener material may be calendered 
On cloth or other fabric including felt, and this 
material used for stiffening toes and counters. 
According to another method, the blanks f and 

2 may be positioned on the proper portions of 
the upper 5 of a shoe and may be bonded thereto 
by applying a controlled heat and pressure at 
Selected points on the stiffeners and shoe portions 

bide and Carbon Chemicals Corporation under 7s to effect a bond without causing the stiffener 
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blanks to be converted to their final, stift, resilient 
condition. If desired, a tapering edge or scarf 
may be formed along any desired edges, for ex 
ample, along the edge of a toe stifrener blank 
remote from the toe of the shoe by heating and 
pressing the edge between platens shaped to pro 
vide the desired taper. Heating and pressing to 
effect bonding and/or tapering may be effected 
between electrodes connected to a high-fre 
quency power Source. 
With the stiffener blanks f and 2 in position, 

the upper 5 may then go through the regular 
shoe manufacturing operations, including being 
mounted upon and conformed to a last 8. The 
shoe upper 5 may be Subjected to heat or to 
other treatment to harden the blanks at any time 
after the lasting has been completed while the 
portions of the shoe upper to be stiffened are 
maintained in the desired shape by the last. 
Apparatus for high-frequency heating of the 

assembled shoe upper 5 is shown diagrammat 
ically in FigS. 3 to 6. Figs. 3 and 4 lustrate the 
toe portion of a lasted shoe upper 5 disposed be 
tween and in spaced relation to an upper elec 
trode 9 and a lower electrode fo, the electrodes 9 
and to being connected to a high-frequency 
source of power . As shown in Figs. 3 and 4, 
the electrode 9 disposed adjacent the top of the 
toe portion 7 may be curved to correspond gener 
ally with the curvature of the lasted toe; while 
the electrode 0 adjacent the bottom of the toe 
portion may be flat. The electrode 9 adjacent the 
top and the electrode 0 adjacent the bottom of 
the lasted toe have such dimensions in relation 
to the size and shape of the lasted toe as to 
insure a substantially uniform heating effect in 
the stiffener blank f in the lasted toe. 

Figs. 5 and 6 show the counter portion 2 of 
a lasted shoe upper 5 disposed between an upper 
electrode 3 and a lower electrode 4, the elec 
trodes being connected to a high-frequency power 
source 5. The upper and lower electrodes 3 and 
4 are shaped to provide a substantially uniform 

heating effect throughout the stiffener blank 2. 
To produce the desired heating in order to con 

vert the stiffener blank to its hardened condi 
tion, it has been found that a heating period of 
the order of about 10 seconds may be effective 
where the frequency of the field is from about 75 
to about 250 megacycles or higher and the volt 
age is from about 3 to about 4 kilovolts. Lower 
frequencies and lower voltages may be employed 
but they have been found to be less efficient 
and less satisfactory, generally, than the values 
noted above. 
The following examples of compositions from 

which the new stiffener blanks may be cut are 
given as illustrative only, to aid in understand 
ing the invention. It is to be understood that the 
invention is not limited to the constituents or 
proportions of the compositions of the examples. 

Eacample I 
Parts by weight 

Coumarone-indene resin (Neville R15) -- 75 
Styrene isobutylene copolymer containing 
50% styrene (S50 polymer resin).------ 100 

Cellulosic fiber-cotton linters.----------- 100 
Polyethylene glycol 200 dimethacrylate. 60 
Benzoyl peroxide------------------------ 3 

The mixture of the above ingredients, after 
milling and mixing on rolls, was sheeted to a 
thickness of .035 to .040 inch and toe stifferner 
blanks were cut from the milled mixture. 
These stiffener blanks were disposed between the 
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6 
liner and the doubler of a shoe and the shoe was 
subjected to lasting. The lasted-shoes with the 
stiffener blanks therein were placed in opera 
tive relationship to the electrodes, as shown in 
Figs. 3 and 4, and were subjected for a period of 
12 seconds to the heating action of a field created 
by applying two kilovolts at a frequency of 130 
megacycles to the electrodes. Power was cut of 
from the electrodes and the lasted shoes were 
permitted to cool. When the lasts were removed 
after cooling of the shoes, it was found that the 
toes were stiff and strong and resiliently resist 
ant to deformation. 

Eacample II 
Parts by weight 

Styrene isobutylene copolymer containing 
60% styrene (S-60 polymer resin).------ 100 

Rosin dimer (Polypale resin) ------------ 25 
Wood cellulose fiber (alpha flock) ------. 125 
Polyethylene glycol 200 dimethacrylate --- 20 
Benzoyl peroxide ------------------------ 0.3 

The mixture of the above ingredients was 
milled on mixing rolls and was sheeted to a thick 
ness of 0.035 to 0.040 inch. The resultant flexible 
sheet was cut to form a toe stiffener blank. The 
stiffener blank was disposed between the liner and 
the doubler of a shoe and the shoe was shaped 
on a last. The shoe, while held in shaped rela 
tion to the last was subjected for a period of 14 
Seconds to the heating action of a high-frequency 
electric field established between an electrode Sys 
tem, similar to that shown in Figs. 3 and 4. A 
voltage of two kilovolts and a frequency of 130 
megacycles was employed at the electrodes. The 
shoe was permitted to cool, the last was removed 
from the shoe, and the resultant toe was stiff and 
strong and resiliently resistant to deformation. 

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

1. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated in 
an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
spond to the shape of said end portion, Said sheet 
being composed of an intimate mixture of 100 
parts by weight of a copolymer of styrene and 
isobutylene containing from 40% to 80% of sty 
rene, from 25 to 300 parts by weight of fibers hav 
ing a length of at least 40 microns and from 15 
to 100 parts by weight of a polymerizable ingredi 
ent which contains the polymerizable group 
=C=CH2 and at least one other polymerizable 
olefinic group separated therefrom by at least one 
intervening atom so that the double bonds do not 
form a conjugated System. 

2. As an article of manufacture, a limp, stretch 
able stiffner blank adapted to be incorporated in 
an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
spond to the shape of said end portion, said sheet 
being composed of an intimate mixture of 100 
parts by weight of a copolymer of styrene and 
isobutylene containing from 40% to 80% styrene, 
25 to 100 parts by weight of a compatible light 
Colored thermoplastic resin having a melting 
point of from 75° to 250 F., from 25 to 300 parts 
by weight of cellulosic fibers having a length of at 
least 40 microns and from 15 to 100 parts by 
Weight of a polymerizable ingredient which con 
tains the polymerizable group =C=CH2 and at 
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least one other polymerizable olefinic group sepa 
rated therefrom by at least one intervening aton 
so that the double bonds do not form a conjugat 
ed system. 

3. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated 
in an end portion of the upper of a shoe and to be 
conformed to a last, Said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
Spond to the shape of said end portion, said sheet 
being composed of an intimate mixture of 100 
parts by weight of a copolymer of styrene and 
isobutylene containing from 40% to 80% of Sty 
rene, from 25 to 100 parts of a light colored cou 
marone-indene resin having a melting point of 
from 75 to 250 F., from 25 to 300 parts by weight 
of cellulosic fibers having a length of at least 40 
microns and from 15 to 100 parts by weight of 
polyethylene glycol 200 dimethacrylate. 

4. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated 
in an end portion of the upper of a shoe and to 
be conformed to a last, Said blank comprising a 
thin, flexible sheet having an outline shaped to 
correspond to the shape of Said end portion, said 
sheet being composed of an intimate mixture of 
100 parts by weight of a copolymar of styrene and 
isobutylene containing from 40% to 80% of sty 
rene, from 25 to 100 parts of a light colored rosin 
derivative having a neiting point of from 75° to 
250 F., from 25 to 300 parts by weight of cellu 
losic fibers having a length of at least 40 microns 
and from 15 to 100 parts by weight of polyethyl 
ene glycol 200 dinnethacrylate. 

5. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated in 
an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an Outline Shaped to corre 
spond to the shape of Said end portion, said sheet 
being composed of an intimate mixture of 100 
parts by Weight of a copolymer of styrene and iso 
butylene containing from 40% to 80% of styrene, 
from 25 to 100 parts of a light colored terpene 
resin having a melting point of from 75° to 250 F., 
from 25 to 300 parts by weight of cellulosic fibers 
having a length of at least 40 microns and from 
15 to 100 parts by weight of polyethylene glycol 
200 dinnethacrylate. 

6. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated 
in an end portion of the upper of a shoe and to 
be conformed to a last, Said blank comprising a 
thin, flexible sheet having an outline shaped to 
correspond to the shape of said end portion, said 
sheet being composed of a milled mixture of 100 
parts by Weight of a copolymer of Styrene and iso 
butylene containing from 50 to 60% styrene, 25 to 
100 parts by weight of a light colored coumarOne 
indene resin having a melting point of from 75 
to 250 F., from 25 to 300 parts by weight of wood 
cellulose fibers having a length of at least 40 mi 
crons, from 15 to 100 parts by Weight of polyethyl 
ene glycol 200 dimethacrylate and from 0.4% to 
2.5% of a polymerization catalyst. 

7. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated in 
an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
spond to the shape of said end portion, said sheet 
being composed of a milled mixture of 100 parts 
by weight of a copolymer of styrene and isobutyl 
ene containing from 50 to 60% styrene, 25 to 100 
parts by weight of a light colored columarone-in 
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8 
dene resin having a melting point of from 75 to 
250 F., from 25 to 300 parts by weight of cotton 
inters, from 15 to 100 parts by weight of polyeth 
ylene glycol 200 dimethacrylate and from 0.4% to 
2.5% of a polymerization catalyst. 

8. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated 
in an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
spond to the shape of said end portion, said sheet 
being composed of a millied mixture of 100 parts 
by weight of a copolymer of styrene and isobutyl 
ene containing from 50 to 60% styrene, from 25 
to 100 parts by weight of a light colored rosin 
dimer having a melting point of from 75 to 250 
F., from 25 to 300 parts by weight of Wood cellu 
lose fibers having a length of at least 40 microns, 
from 15 to 100 part by weight of polyethylene 
giycol. 200 dimethacrylate and from 0.4 to 2.5% by 
weight of a polymerization catalyst. 

9. As an article of manufacture, a limp, stretch 
able stiffener blank adapted to be incorporated in 
an end portion of the upper of a shoe and to be 
conformed to a last, said blank comprising a thin, 
flexible sheet having an outline shaped to corre 
spond to the shape of said end portion, said sheet 
being composed of a milled mixture of 100 parts 
by weight of a copolymer of styrene and isobutyl 
ene containing from 50 to 60% styrene, from 25 
to 100 parts by weight of a light colored rosin 
dimer having a melting point of from 75 to 250 
F., from 25 to 300 parts by weight of cotton lint 
ers, from 15 to 100 parts by weight of polyethylene 
glycol 200 dimethacrylate and from 0.4 to 2.5% 
by weight of a polymerization catalyst. 

10. As an article of manufacture, a limp, 
stretchable stiffener blank adapted to be incor 
porated in an end portion of the upper of a shoe 
and to be conformed to a last, Said blank con 
prising a thin, flexible sheet having an outline 
shaped to correspond to the shape of Said end 
portion, said sheet being composed of a milled 
mixture of 100 parts by weight of a copolymer of 

5 styrene and isobutylene containing from 50 to 
60% styrene, from 25 to 100 parts by Weight of a 
light colored terpene resin having a neiting point 
of from 75° to 250 F., from 25 to 300 parts by 
weight of wood cellulose fibers having a langth 
of at least 40 microns, from 15 to 100 parts by 
weight of polyethylene glycol 200 dimethacrylate 
and from 0.4 to 2.5% of a polymerization catalyst. 

1. As an article of manufacture, a limp, 
stretchable stiffener blank adapted to be incor 
porated in an end portion of the upper of a shoe 
and to be conformed to a last, Said blank con 
prising a thin, flexible sheet having an Outline 
shaped to correspond to the shape of said end 
portion, said sheet being composed of a liailled 
mixture of 100 parts by Weight of a copolymer of 
styrene and isobutylene containing from 50 to 
60% styrene, from 25 to .00 parts by Weight of a 
light colored terpene resin having a neiting point 
of from 75° to 250 F., from 25 to 300 parts by 
weight of cotton linters, from 15 to 100 parts by 
weight of polyethylene glycol 200 dimethacrylate 
and from 0.4 to 2.5% of a polymerization catalyst. 

i2. In a method of producing a stiffening por 
tion in a shoe the steps comprising incorporating 
in a selected portion of the upper a stiffener blank 
comprising a thin flexible sheet composed of an 
intinate mixture of 100 parts by weight of a co 
polymer of styrene and isobutylene containing 
from 40% to 80% styrene, 25 to 100 parts by 

5 weight of a compatible light colored thermoplas 
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tic resin having a melting point of from 75 to 250 
F., from 25 to 300 parts by weight of cellulosic 
fibers having a length of at least 40 microns and 
from 15 to 100 parts by weight of a polymerizable 
ingredient which contains the polymerizable 
group =C=CH2, and at least one other polymer 
izable olefinic group separated therefrom by at 
least one intervening atom So that the double 
bonds do not form a conjugated system, conform 
ing the upper to a last, and thereafter, while hold 
ing the upper so conformed, subjecting the Select 
ed portion to heat to fuse the mixture and bond 
the mixture to the upper, and continuing the heat 
to convert the polymerizable ingredient to a con 
dition in which it hardens the mixture to a stiff 
resilient condition capable of retaining the upper 
in its lasted form when the last is removed. 

13. In a method of producing a Stiffening por 
tion in a shoe, the steps comprising incorporating 
in a selected portion of the upper a stiffener blank 
comprising a thin flexible sheet composed of a 
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milled mixture of 100 parts by weight of a copoly 
mer of styrene and isobutylene containing from 
50 to 60% styrene, 25 to 100 parts by weight of a 
light colored thermoplastic resin having a melt 
ing point of from 75° to 250 F., from 25 to 300 
parts by weight of cellulose fibers having a length 
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10 
of at least 40 microns, from 15 to 100 parts by 
Weight of polyethylene glycol 200 dimethacrylate 
and from 0.4 to 2.5% of a polymerization catalyst, 
conforming the upper to a last, and thereafter, 
while holding the upper so conformed, subjecting 
the Selected portion to the heating effect of a 
high-frequency electric field to fuse the milled 
mixture and bond it to the upper and to convert 
the polyethylene glycol 200 dimethacrylate to a 
condition in which it hardens the mixture to a 
stiff resilient condition capable of retaining the 
upper in lasted shape when the last is removed. 

CHARLES G. NEWTON, JR. 
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