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This invention relates to a shoe Stiffener and 
method of making the same and is concerned 
particularly with Water-Soluble resin impregnated 
stiffeners such as those fabricated with a water 
Soluble aminoplast impregnant. 

It has been proposed in Almy Patent 2,277,941 
to form a shoe stiffener by Saturating a fibrous 
Web Such as double napped cotton flannel With 
a mixture of urea-formaldehyde resin and rubber 
latex carrying a porous filler Such as diatona 
ceous earth. The Saturated Web is dried and 
then cut into stiffener blanks such as box toes. 
The urea-formaldehyde resin is in a low stage 
of condensation and is Water-Soluble. The resin 
is stabilized and is capable of being activated 
(Converted to a hard, Water-insoluble condition) 
upon treatment With phosphoric acid or am 
monium phosphate. Shoe stiffeners of this type 
are supplied to the shoe manufacturer as cut 
blanks in a dry, stiff condition and are immersed 
in an activating Solution at the shoe factory in 
mediately prior to the insertion of the Stiffener 
into the shoe. The Solution renders the blank 
Soft and flaccid So that proper lasting may be 
effected, and, since the Solution contains an ac 
tivator, the blank is rendered hard and Water 
insoluble upon drying and Setting. 

It is desirable in Shoe manufacture to use a 
Stiffener which may be made Soft and lastable 
in a relatively short period of time. Generally, 
the stiffener is dipped into the softening solu 
tion and is then. Withdrawn and permitted to 
"mull' to thus effect the desired softening of 
the blank for proper lasting in the shoe. 
the urea-formaldehyde type of stiffener, using 
a diatonaceous earth filler, mulling requires in 
the order of 30 seconds to two minutes. The 
use of a diatonnaceous earth filler in Water-solu 
ble resin impregnated stiffeners has a desirable 
effect upon the rate of nulling, for the diatoma 
ceous earth is naturally porous and thus aids 
in getting moisture Within the blank and in con 
tact with the resin, but the quantity of diatoma 
ceous earth which can be incorporated is limited 
because of the shape and character of the par 
ticles; they have a great tendency to filter out 
on impregnation of the fabric foundation and 
thus do not properly penetrate throughout the 
thickness thereof. 
acteristic of the diatomaceous earth is its sili 
ceous nature; it is extremely hard and tends 
to rapidly dull the knives employed in the skiving 
of the stiffener blanks. 
Another problem involved in the use of Water 

soluble resin impregnated stiffeners is the sus 
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ceptibility of the Stiffener to change upon the 
absorption of moisture. The material has a 
tendency to absorb moisture from the atmos 
phere, particularly during Warm, humid, Summer 
days, and, since the sheet material must, in most 
instances, be Skived Subsequent to dieing out into 
the appropriate Shape, the absorption of Water 
by the blank renders it Sticky or tacky and very 
difficult to Skive. * * 
There is also the problem of dehydration of 

the impregnant in the stiffener material under 
low humidity conditions, as in the Winter months, 
and this resultS in a reduction in Solubility, 
lengthening the time for softening. 
A further problem is encountered With the 

water-soluble resin impregnants heretofore used 
and this is the tendency for filler particles to 
Settle out in the impregnant, thus making it 
difficult to Secure a uniform impregnation of the 
base or foundation fabric for the stiffener, with the filler particles properly dispersed throughout 
the mixture. 
Urea-formaldehyde resin Saturants previously 

Suggested possess Substantially no natural po 
rosity as finally dried, and Softening is effected 
practically entirely by the Solvent action of the 
Water in the activator upon the thin films of 
urea resin which surround the fibers and are 
disposed therebetween; this requires a substan 
tial mulling period prior to lasting. 
An object of my invention is to provide a water 

soluble resin impregnated shoe stiffener which 
may be SOftened and rendered flaccid substan 
tially instantaneously upon immersion in a water 
Solution of an activator for the resin, requiring 
no “muling.” 
Another object of my invention is to provide 

a Water-Soluble resin impregnated shoe stiffener 
which is resistant to the deleterious action in 
duced by the absorption of moisture from the 
atmosphere, and which will not excessively de 
hydrate under low humidity conditions. 
A further object of my invention is to provide 

a water-soluble resin impregnated shoe stiffener 
in which the resin is in a porous condition to 
facilitate softening. 
An additional object of my invention is to pro 

vide a method of making shoe stiffener material 
Which will be extremely porous, the porosity at 
least in part resulting from fracture of the im 
pregnating resin after deposition and drying on 
the fibers of the Supporting base of the stiffener. 

In order to attain the foregoing objects, the 
impregnant is rendered porous so that, instead 
of the water of the activating solution working 
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on continuous films of resin on the fibers of the 
base fabric, it will act on discontinuous films 
which may be quickly penetrated throughout 
their extent. This porosity is preferably 
achieved by incorporating an agent into the resin 
solution which will cause it to dry as a discOn 
tinuous, porous film. 

Preferably, the material is also “opened' me 
chanically, and this may be accomplished by nap 
ping the fabric while Wetted with the impreg 
nant and subsequently drying the fabric in dis 
tended condition. The agent employed for for Il 
ing a discontinuous film may also serve the addi 
tional function of imparting a high apparent 
viscosity to the impregnating solution to facilitate 
the napping operation. 
A further increase in the speed of Softening 

may be accomplished and thus the objects of the 
invention attained by mechanically fracturing 
the dried resin on the fibers, and this is facili 
tated, of course, by the napping of the resin in 
pregnated fabric and drying in distended con 
dition. This fracturing may be accomplished by 
passing the napped and dried resin impregnated 
fabric through a pair of relatively closely set 
calender rolls. 
By rendering the resin impregnant porous, by 

mechanically opening the fibrous structure, and 
by fracturing the resin, the Speed of softening 
is so increased that naturally porous fillers such : 
as diatomaceous earth may be dispensed With, 
but, more important, this combination also 
renders it feasible to incorporate large quan 
tities of finely divided fillers which, when dis 
posed througout the fabric, serve both to render 
the stiffener resistant to deleterious action from 
moisture absorbed from the atmosphere or lost 
to the atmosphere and to further enhance the 
speed of softening by increasing the Surface area. 
of the dried, porous resin available for contact 
with the water of the activating Solution, elim 
inating the necessity for "mulling.' 

In order that the invention may be readily 
understood, a preferred embodiment thereof Will 
be described in conjunction with the attached 
drawing in which the single view is a diagram 
matic illustration of equipment useful in carrying 
out my process to which appropriate descriptive 
designations of the various parts have been ap 
plied. 
In my preferred practice, I prepare an impreg 

nating bath by mixing together the following in 
gredients in the proportions given, all parts be 
ing by weight: 

150 urea-formaldehyde Syrup (70% Solids 
Water-Soluble resin) ------------------- 

80 Water --------------------------------------------- 
4 dispersing agent----------------------- 
100 ground screened talc---------------- 60% 
10 wetting agent (30% solution in solids 
Water) ------------------------------ 

25 latex (polychloroprene-50% solids) ---- 
10 thickener (15% solution in Water)----- 
5 glycerine----------------------------- 
In the above example, the urea-formaldehyde 

resin constitutes the base for the Saturant or 
impregnant, and it is diluted with Water to the 
desired solids content, is stabilized in its Water 
soluble, partially condensed condition, and is 
capable of being rendered insoluble or set upon 
activation with phosphoric acid, for example. 
The urea-formaldehyde resin of the Alny patent 
Will serve very well in the practice of my inven 
tion. 
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4. 
While I prefer to use a urea-formaldehyde 

resin, other Water-soluble aminoplast resins of a 
Similar nature aay be eployed Such as the 
thiourea aldehyde resin, urea aldehyde deriva 
tive type of resin, neianine aldehyde resin, or 
mixtures thereof. The urea-formaldehyde resin 
disclosed in Almy Patent 2,277,941 may be used 
With excellent results and is preferred. 
A dispersing agent is included in the mixture 

to aid in the proper distribution of the various 
components of the mixture, particularly the filler. 
Any of the Weil-known dispersing agents may be 
uSed, although I prefer to use the alkyl aryl Sul 
fonate type. 
The ground Screened talc is a relatively soft 

filler material and is preferabiy of a fineness of 
300 mesh, U. S. standard, or finer. 

In place of the talics, other acidi resistant fillers 
Such as micas, clays, or other inorganic materials 
of a similar nature may be substituted. Organic 
fillers such as Walnut shell flour or insolubilized 
starch may also be used. These are all acid re 
Sistant filler's in the sense that they are sub 
stantially inert toWard the acidi used in the con 
ditioning Solution. Such as a water solution of 
annoniur phosphate. The quantity of filler 
eimployed Wiil Vary but Will generally be in the 
range between 80% and 20% based upon the dry 
Weight of the resin of the impregnant, 100% be 
ing preferred. 
The Wetting agent is employed to facilitate 

the impregnation of the resin Solution into the 
base fabric. L prefer to use one of the proprie 
tary Wetting agents of which many are currently 
available. 
The lateX Serves a dual function; primarily, it 

adds adhesiveness to the impregnating mixture so 
that proper and effective bonding of the stiffener 
to the shoe parts may be obtained; and, incident 
ally, it Serves as a plasticizer for the resin. I 
prefer to use a latex such as polychloroprene 
(neoprene) . 

In Some stiffeners, the rubber latex may be 
eliminated, but, for nost purposes, the incorpora 
tion of this material is desirable. In place of 
polychloroprene, other synthetic rubber latexes 
may be employed or natural rubber latex may be 
used. Synthetic resin plasticizers and adhesives 
may also be incorporated either alone or in sub 
Stitution for a part of the natural or synthetic 
rubber latex. Preferably, the plasticizer is in 
Corporated in an amount equal to about 10% to 
20% of the Weight of the resin. 
The thickener is preferably sodium polyacry 

late, and it serves to increase what is generally 
termed the apparent viscosity of the impreg 
nating composition for the purpose of facilitat 
ing the napping operation and rendering the dried 
impregnant porous, both of which will be more 
fully hereinafter described, while at the same time. 
avoiding any Substantial increase in the solids 
content of the impregnating solution. It also 
Serves to maintain the filler particles in proper 
Suspension in the impregnant, avoiding setting 
and Segregation. 
In place of the Sodium polyacrylate, other 

thickenerS Such as carboxymethylcellulose, de 
rivatives of polyacrylic acids, bentonite, silica 
gel, gun arabic, or gun tragacanth may be em 
ployed. These are all gel type thickeners which 
are inert toward the other impregnating ingre 
dients, particularly the resin constituent thereof. 
The Small quantity of glycerine employed serves 

to maintain a small but effective quantity of mois 
ture in the finished material, particularly in 
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winter weather when low humidities are en 
countered. Other humectants may be substi 
tuted for the glycerine. 
In order to Secure the desired physical chair 

acteristics and qualities in the lasted stiffener 
such as hardness, waterproofness, resilience, etc., 
and the optimum porosity and other qualities of 
the stiffener blank, the base fabric should pref 
erably carry and have impregnated into it be 
tween 200% and 300% impregnant, based upon 
the dry weight of the base fabric and the dry 
weight of the impregnant. In the Specific ex 
ample given above where the base fabric is a 
cotton flannel weighing a pound per Square 
yard, the dry weight of the impregnant in and 
on the fabric should be between 1 and 1/2 pounds 
per square yard. The range for optimum re 
sults is narrower and falls within 230% to 250% 
of the base fabric weight. It is difficult to con 
sistently get into the web with a continuous 
impregnation process quantities substantially 
above 250% to 300% of the fabric weight, and, 
below 200%, the quantity of impregnant is in 
sufficient for general stiffener uSeS. 
The porosity of the dried impregnant depends 

to a considerable measure upon the solids content 
of the impregnating bath. The solids content 
should be in the neighborhood of 55% to 65%, 
and, for optimum results, should be about 60%. 
If the solids content is higher than 65%, the 
binder tends to coalesce on the fibers of the base 
fabric, and the desired porosity is not obtained. 
If less than 55% of solids are present, it is diffi 
cult to obtain the desired percentage of impreg 
nant in the finished product as discussed above. 
By the present invention, it is possible to have a 
relatively low solids content impregnant and ob 
tain the necessary porosity and distension of the 
fibers in the napping operation by the use of a 
thickening agent which is of a thixotropic nature. 
While the term “thixotropic' is used in the speci 
fication to indicate an increase in the fluidity of 
the impregnant upon the application of shearing 
forces, I do not wish to be limited to the particu 
lar theory which. . thixotropy ? involves. From 
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weight of the resin in the mixture, the desired 
apparent viscosity will be obtained. Such quan 
tities of thickener have no deleterious action on 
the final stiffener. The water resistance of the 
finished product is not materially changed, and 
the resistance of the material to the absorption of 
moisture from the atmosphere is not adversely 
affected. The thickener does have the very salu 
tary effect, however, of providing a porous body of 
impregnant on the fibers. Instead of having a 
continuous film over each of the individual fibers, 

, the film is discontinuous and porous, the pores 

5 

being of very small size. Such porosity is not 
achieved in the absence of the thickener. The 
thickeners referred to exert their effects through 
physical action and have no chemical reaction 
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actual work, however, it has been learned that 
the impregnant becomes more fluid upon Working 
by the circulating pump diagrammatically shown 
in the drawing and that the impregnant becomes 
thicker as the fabric. With the impregnant carried 
on it leaves the impregnating bath and also ap 
parently increases in thickness upon entrance of 
the impregnated fabric into the drying oven and 
upon the application of heat thereto. This may 
also be termed a desirable “consistency' and may 
be said to be determined at least in part by 
thixotropy, viscous flow, apparent viscosity, etc. 
In order to obtain proper distension of the 

fibers during the napping operation using the 
equipment referred to above and diagrammati 
cally illustrated in the drawing, the Saturant 
should have a relatively high apparent viscosity. 
It is not possible to accurately determine the ap 
parent viscosity of materials such as the impreg 
nant given above, for, as pointed out, it is of a 
thixotropic nature, and the viscosity changes as 
the impregnant is subjected to hearing forces, as 
are necessary in viscosity determinations. 
The quantity of thickener employed will depend 

to some extent at least upon the type of thickener, 
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the nature of the Saturating resin solution, the 
kind of base fabric employed, the quantity of 
plasticizer employed, and other variable factors, 
Generally, when 1% to 5% of thickener (dry 
weight) is incorporated, based upon the dry 75 

with the resin or other constituents of the satu 
rating Solution. 
By providing a porous binder for the base fab 

ric, the incorporation of large quantities of filler 
is made possible. The use of such quantities 
Serves a dual function. In the first place, the 
fillers render the product more resistant to 
change upon the imbibition of moisture from the 
atmosphere. Stiffener blanks made in accord 
ance With this invention may be readily cut and 
skived even under relatively high humidity con 
ditions encountered in the summer months in 
many shoe manufacturing areas. Even more im 
portant, however, is the action of the filler as a 
distender rendering the films of saturant more 
absorbent upon contact with water, due to the 
enormous increase in surface area, for contact 
With moisture. 
In the manufacture of the stiffening material, 

the impregnant is first prepared by mixing the 
ingredients, given above to form a composition 
in which the various ingredients are properly 
mixed and the filler particles are properly dis 
persed and suspended. This impregnant is de 
posited in a tank, as shown in the drawing, and 
a Web of base fabric which is preferably a double 
napped cotton flannel or sheeting weighing ap 
proximately 2 pound per square yard is fed from 
a roll into and through the impregnating tank. 
The Speed of movement of the material through 
the tank is such that the flannel is substantially 
completely impregnated. As the web is with 
draWn from the impregnating bath, it is con 
tacted on its opposite flat faces by a pair of 
Smooth steel rolls which may be chromium plated. 
Both of these rolls travel at substantially the 
Same rate of speed and are disposed about 18 
inches above the level of the bath of impregnant. 
As the material is withdrawn from the impreg 
nating bath, the appearance of the sheet changes 
slightly, indicating that during this interval a 
portion of the Water in the saturant is imbibed 
by the fibrous base fabric and the thickening 
agent is effective for causing a substantial in 
crease in the apparent viscosity of the impreg 
nating Solution which is carried by the base fab 
ric, evidenced by a change in the physical appear 
ance of the Surface of the web as it moves from 
the impregnating solution to the rolls. As the 
material passes between the rolls, a substantial 
quantity of the impregnating solution is ex 
pressed from the base fabric and the fibers in the 
flannel are fluffed up on opposite sides of the 
sheet, and, due to the apparent viscosity of the 
impregnant, the napped fibers remain in dis 
tended position. I believe that the impregnating 
Solution has some measure of tackiness which 
causes it to adhere to the smooth napping rolls, 
and this tends to distend the fibers generally 
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condition, sufficient inert thixotropic thickening 
gel, between about 1% and 5% based on the dry 
weight of the resin, to cause said resin to dry 
in discontinuous porous films, and 80% to 120% 
of finely divided acid-resistant filler based on the 
dry weight of the resin, said mixture containing 
between 55% and 65% of solids; (b) subjecting 
said impregnated fabric to a napping operation 
to distend the fibers of the fabric and to meter 
the quantity of impregnant in and on the fabric 
to provide a matrix containing when dry between 
200% and 300% of the weight of the fabric; (c) 
heating said mixture on and Within said fabric, 
While said fibers are maintained in distended con 
dition by the thixotropic action of Said gel, until 
at least about 95% of the moisture is removed 
from said aqueous mixture and a dried, porous 
matrix is formed on said distended fibers and 
within the body of the fabric; and (d) pressing 
said fabric in such dried condition and while it 
contains not more than 5% of water to fracture 
said porous matrix on said distended fibers and 
within the body of the fabric at a multiplicity 
of points throughout its extent to form a stiffener 
material which may be rendered Soft and flaccid 
substantially instantaneously upon immersion im 
Water. 

2. In a method of making a shoe stiffener na 
terial the steps comprising: (a) impregnating a 
fibrous base of napped cotton flannel with an 
aqueous mixture of a reactive water-Soluble urea 
formaldehyde resin stabilized in partially con 
densed condition, sufficient inert thixotropic 
thickening gel, between about 1% and 5% based 
on the dry weight of the resin, to cause said resin 
to dry in discontinuous porous films, and 80% 
to 120% of finely divided acid-resistant filler 
based on the dry weight of the resin, Said mix 
ture containing between 55% and 65% of Solids; 
(b) subjecting said impregnated flannel to a 
napping operation to distend the fibers of the 
flannel and to meter the quantity of impregnant 
in and on the flannel to provide a matrix Con 
taining when dry between 200% and 300% of 
the weight of the fiannel; (c) heating said mix 
ture on and within said flannel, While said fibers 
are maintained in distended condition by the 
thixotropic action of said gel, until at least about 
95% of the moisture is removed from said aqueous 
mixture and a dried, porous matrix is formed 
on said distended fibers and within the body of 
the flannel; and (d) calendering said napped 
flannel in such dried condition and while it con 
tains not more than 5% of water to fracture said 
porous matrix on said distended fibers and within 
the body of the flannel at a multiplicity of points 
throughout its extent to form a stiffener material 
which may be rendered soft and flaccid substan 
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1. 
tially instantaneously upon immersion in water. 

3. In a method of making a shoe stiffener ma 
terial the steps comprising: (a) impregnating a 
fibrous base of napped cotton flannel with an 
aqueous mixture of a reactive water-soluble urea 
formaldehyde resin stabilized in partially con 
densed condition, sufficient inert thixotropic 
thickening gel, between about 1% and 5% based 
On the dry weight of the resin, to cause said 
resin to dry in discontinuous porous films, and 
80% to 120% of finely divided acid-resistant filler 
based on the dry weight of the resin and con 
sisting essentially of talc, said mixture con 
taining between 55% and 65% of solids; (b) sub 
jecting said impregnated flannel to a napping 
operation to distend the fibers of the flannel and 
to meter the quantity of impregnant in and on 
the flannel to provide a matrix containing when 
dry between 200% and 300% of the Weight of 
the flannel; (c) heating said mixture on and 
Within Said flannel, while said fibers are main 
tained in distended condition by the thixotropic 
action of said gel, until at least about 95% of 
the moisture is removed from said aqueous mix 
ture and a dried, porous matrix is formed on 
said distended fibers and within the body of 
the flannel; and (d) calendering said napped 
flannel in such dried condition and while it con 
tains not more than 5% of water to fracture 
said porous matrix on said distended fibers and 
Within the body of the flannel at a multiplicity 
of points throughout its extent to form a stiffener 
material which may be rendered soft and fiaccid 
Substantially instantaneously upon immersion 
in Water. 

4. A shoe stiffener material made in accord 
ance With the method of claim. 1. 

5. A shoe stiffener material made in accord 
ance With the method of claim 2. 

6. A shoe Stiffener material made in accord 
ance with the method of claim 3. 

GEORGE E. E.H.E. 
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