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"Risinyention relates to improvements in shoes. 
RSore especially it, relates to those parts of the 

shoe apper which are desired to the stiff, such as 
the toe and quarter; and it provides an in proved 
Raeans for producing there the required stiffness. 

Estie to it, has been custonairy to obtain the 
22eeded stiffness of toe by inserting, between the 
ining and the leate of the toe portion of the tap 
per, 2, thick, fist plate of therno-plastic or solvent-, 
plastic insterial, which is naturally Stiff at Ordi 
asry at Yaospheric tenperatures, but Winch when 
dily softened by heat or by a solvent can be re 
siaaped in the lasting operation and ceconne 2, 08 
2013. Arad it has been customary to obtain the 
stiffness of quarter by making a, Ocket is the 
canvas igning, and by inserting there a piate of 
2eather, fibre board or other stiff material which is 
city incided into the heel shape. In both toe and 
quarter tiae inserted plate aas to be preiminarily 
ca, into groper sinapa and Austle En2de of proper 
size, and then ee skived, and the Secured in the 
Rp22. " . 

R/Coreoyer, it is Well know/I that if the visioe 
extein a Faeria, of a shoe upg8 8 this, 2S is 
coor; GA or some styles of women’s shoes, espe 
cia y Vihan trade of kid, there is dia:3ager that 
Soigne ingredient of the her no-plastic piate Wii 
stilike through he leather from the fiesin Side So as 
to disfigu:ce the exterior iface. 
The present invention eliminates the need for 

instoducing sheet, or plate elez inents, it as Saving 
in the cost of Inate.ial; and also S&Virag &irae and 
abor cost, or properly pregaring, iraseSting and 
securiig hese stiffering sheets agong ke other 
sheets of the tipper. V 

insteal of such, the modus operandii of the 
inventioz is merely to combine a suitable liquid 
Ji, he upper. This liquid easily integnates 
the inigag; and the doubler, if a Gy; 85 pere 
rates or adheres to the inner face of that sheet, 
yaether it be leatier, canvas, or other naterial, 
whose outer face constitutes the ordinarily visible 
part of the upper. The liquid then ardens in 
its penetrative location, by cooling, or by evapo 
'sation of a volatile cornponent. Thus it stiffens 
these materials; yet is solid body can ba tempo 
rarily softened by Zhown methods, as by heat or 
a volatile solvent, in order to be re-shaped during 
he lasting operation. ? 
And the inverto provides a double Saifeguard 

against the upper becoming exteriorly disfigured 
by the stiffener; first, by the stiffener itself being 
of colorless character, when solidifying from liquid 
form; and, second, by preliminarily introducing 
into the upper leather (notwithstanding its thin 

933, Seria Rep. 662,923 
(C. 36-?) 
ness) a sort of septum or datin which physically 
obstructs the complete permeation of the apper 
by the stiffening liquid. This device of a diagn 
is useful also with stiffeiner plates of the old style 
above mentioned. It can be executed successfully 5 
with rubber latex. The rubber, applied on the 
flesh side of the kid, in the fort? of Undiluted 
latex p3netrates the leather a littie and closes its 
pores, without itself going completely through. 
The stiffening liquid which we describe elow, 80 

applied to tie upper leather after the latex or ep 
plied directly without any latex, in which case the 
adhesion is uS2, y stronger and better, Will stiffer. 
the composite sheet of ieather, doxoler and Einigag: 
also binding together the dooler, lining and 35 
leather. When it is hard, these rake a resiliently stiff solid body with the effect that the toe or " 
the counter is pleasingly stiff in proger fora, and 
yet yields to exterial gressure, and retages re 
siliently when released. 29: 
The objects of the invention are acco rapised 

by combining the leather or other principal ?tate 
rial of the shoe upper, and its ordinazy cotion dri E. 
ining, with any of the firm resin Sike groducts of 
the polymerization of unsymmetrica y substituted 25 
ethylenes, ciaoosing one that will sciea slicient 
y, eities. With noderate aeat of By use of a so 
vent, -SOE Ene Ordinaiy Solvent of E, Iai:Stre of 
Several such being preferred. Ef inesoye vica 
it is desired to Sebe inflat mabie, a serious objec- 39 
tion in 2 shoe factosy, we can render it fact-in. 
fiannable, without destroying its sorienting prop. 
erty, by Zhixing with it a sufficiené, proportion of 
Caroon a tetrackaloide. 

line general class of stifferers Rags indicated 35. 
includes poly Gerized styrol (pney ethylene) and 
poly aerized vinyl derivatives and estars (ethyle:23 
imonochioride Oi vinyl chloride, vinyi Torozhide, . 
vinyl acetate, Vinyl choracetate, and 322 Eze). 
Other and sirilar compounds containing line 45 
vinyl groug, C-2:CRs are found to be gable, 
When polyi aerized to S3ch & degree 88, they give 
hard at ordizasy terrage attires. Soziae of Ene 
above are not, Solubie, So fas: as Ye 2: Roy, 2nd fo 
this reason. We Enentioxa that the product, selected 65 
for this use Erash oa one ka2 is Soisbe, ix. SOE as: 
one or other acceptable solvent, O' else Ensé; a 
reducible by heat to a state of it idity or of Taiga 
plasticity so that it can penetrate the materials 
of the shoe. When it has thus penetrated the 58. 
shoe leather and lining in a State of liquidity, and 
become soilidified in situ, the polygaerized sub 
stance combines its own properties with the fiez 
ible qualities of the leather and lining, making 
the whole, at toe or quarter, to be frn to S, de 
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sired degree, and resilient if its firmness be over 
come by pressure; strong and tough, not crack 
ing with objectionable fracture; and very re 
sistant to penetration of or weakening by mois 
ce. 
Polymerized resins suitable for the purpose are 

obtainable in the market under various trade. 
names. One such vinyl resin is available either in 
Solution form or Solid, and, if solid, either in sheet 
or powder form. 
A commercial form of styrol resin, resulting 

from the polymerization of styrol (styrolene or 
styrene) is available in colorless, transparent 
hard and firm sheet form, having the aspect of 
glass. Substances referred to as ordinary solvents 
include toluene, benzene, ethylacetate or acetone, 
and other general lacquer, solvents. This resin is 
soluble in benzene. Therefore the fact that it is 
not soluble in acetone is inconsequential. The 
Same night be said if Some other of the described 
polymerized resins were soluble in acetone, or 
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Some other ordinary lacquer solvent, but not in 
benzene. When the polymerized resin is suff 
ciently liquid it can be applied to the proper 
part of the shoe lining by dipping the lining into 
it, or may be applied with a cementing machine. 
On the leather, or other material which has ex 
ternal exposure in the shoe, it can be applied to 
the inner face thereof with a brush, or, preferably, 
be printed thereon with a pad or die, to place it 
with the exact limits desired. 
The method of use is to fill the lining and inner 

surface of the leather with the material which 
has been Softened or liquefied for the purpose; 
let it dry, the whole of a batch of uppers thus 
filled being let stand as is usually more con 
venient in the management of a shoe factory, 
until this batch is taken for the next operation; 
then to apply heat or solvent, to soften each up 
per as Wanted for the lasting operation, and to 
last the upper while thus softened; and then 
after the lasting to let the whole harden by cool 
ing or drying. 
The liquid to be applied is preferably a mix 

ture of the styrol resin with the vinyl ester and 
it has been found that while either of the two 
varieties above described may be employed safely, 
yet if they are used in combination a result is at 
tained, which is more satisfactory in the quality 
of resilent stiffness which it produces. In such a 
combination the styrol contributes hardness or 
firmness, and the vinyl contributes flexibility and 
resilience. They may be used in equal parts, with 
better results than either solely, but the pro 
portion of two parts of the styrol polymerized 
resin to one part of the polymerized vinyl ester 
gives a particularly pleasing result of combined 
stiffness and resilience. These proportions refer 
to mixtures of weights of the respective solids 
when liquefied by heat. 
The softening for the lasting operation we find 

most conveniently done by heat, as adequate heat 
can be readily applied by steam, in a manner al 
ready Well known for the softening of thermo 
plastic materials. But there is the difference 
that, in the case of the materials now being de 
scribed, steam softens the toe box so that it can 
be crumpled in the hand, and feels like a rag, 
without making the toe box or the materials in it 
plastic, nor making it sticky, hence it is not nec 
eSSary to chalk the last. The use of heat, as 
compared with the method by solvent, is found 
ordinarily both quicker in softening, quicker in 
hardening, and less expensive in incidental costs. 
On the other hand, an advantage can be seen for 

2,009,291 
the use of the volatile solvent method in some 
circumstances. For example, when the leather is 
So thin that it is advisable to apply latex to pre 
vent the stiffener from striking through, the wa 
ter of the latex strikes through, and later dries 
out, and the rubber deposit is found mostly at 
the surface of the flesh side. of the leather. The 
vinyl ester does not adhere to this so well as it 
does to clear leather; but if the ester be dissolved 
in acetOne, this fact that acetone also dissolves 
rubber leads to a better mingling of the adjacent 
ester and rubber, and lets the acetone go through 
the rubber to the leather and carry some of the 
ester in-all contributing to a better adhesion 
when the acetone has departed. 
In either case the portion of shoe upper thus 

produced, at toe or heel, is thereafter possessed 
permanently of a resiliently firm characteristic 
which resists change by any influence, such as 
any condition of moisture, temperature or pres 
Sure, which the shoe is likely to encounter while 
in the possession of the wearer. And this is true 
whether the main material of the upper be 
leather, as herein mentioned by way of example, 
or any other substance to which it can adhere, as 
CaWaS. 

It has long been customary to add, to the lining 
of a shoe toe, a sheet of fabric, called Some 
times a "doubler', to give greater body to the 
wall of this part of the shoe; and of late it has 
been the practice of some makers of women's 
shoes to combine the doubler and the lining in 
one single piece of heavy cotton drill having a 
nap on one of its faces, to which the customary 
introduced plate of felt and waxy material are 
added for making the box. By the present in 
vention the toe box may be omitted; and the 
hardened polymerized styrol will be held in Suf 
ficient body by the lining and doubler, or by the 
single piece lining with nap. With the elimina 
tion of the inserted box plate the shoe maker 
avoids that step-off in thickness which has ac 
companied boxes heretofore, making for better 
appearance and comfort, yet holding the desired 
shape of toe. If the vamp material of the shoe 
be thick, the applied stiffening material will not 
penetrate to the exterior face; but if the vamp 
material be so thin that penetration to the ex 
terior face would occur, such penetration can 
be avoided by first applying a rubber latex. 
In the accompanying drawing: 
Figure 1 represents a shoe, with toe and heel 

portions in section; and 
Figure 2 is a schematic enlargement of a sec 

tion through the materials at a stiffened portion. 
Referring to the drawing the upper of the shoe 

is built and is secured to the sole 2 in the usual 
Or any Suitable way, and this may be by any of 
various known methods; but those parts of the 
upper which are desired to be stiff, as the toe 
portion and the rear part of the quarters, are de 
void of the usual toe box and counter. Their 
stiffening results from the presence of the poly 
merized styrol 4, or whatever equivalent sub 
stance is employed, which is impregnated into 
the lining 6 and into the inner surface of the 
leather fo of the shoe, as is indicated by the stippling in the drawing. 
The lining, which is shown in the schematic 

drawing as illustrating one way of applying the 
invention, is of the composite kind consisting of 
cotton drill f6 with a nap f 8 on one face; but 
the situation would be similar if the toe were 
constructed with the ordinary plain drill as a 
lining and an additional sheet as a doubler, the 
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2,009,291 
doubler being impregnated with the polymerized 
Styrol, and the lining also if desired. 
While it is an advantage of the invention that 

it permits of requisite stiffness being attained 
without the introduction of a toe box, yet if for 
any reason such an element be desired, the stiff 
ening material herein described may be used 
therein, impregnated into the felt thereof. It 
would take the place, in this case, of the thermo 
plastic and other stiffening material which in 
past years have been employed in box toe blanks. 
Similar remarks apply to the quarter. The in 
vention contemplates that the counter hitherto 
customary will be omitted; and that the requisite 
stiffness will be attained by impregnating the 
described material into the lining and the inner 
face of the shoe leather, at the quarters, (or 
into the canvas or whatever the shoe be made of 
other than leather). If greater stiffness be de 
sired it can be attained by making a thicker body 
of absorbent material and/or of absorbed ma 
terial. 
When desired the cost can be reduced by mix 

ing with cheaper resins. Also the temperature 
of softening can be reduced by mixing with res 
ins which soften at lower temperature, one ex 
ample being cumar resin. 
The stiffener of the invention may be modi 

fied in firmness, if desired, by mixing with plasti 
cizers Such as di-butyl phthalate, tricresyl phos 
phate and others commonly used for this pur 
pose. And other diluents or modifiers suitable 
to the purpose may be used, in accordance with 
principles already known. 
As the polymerized resins above mentioned. do 

not all respond to the same solvent, the solvent 

3 
for any particular resin which it may be desired 
to use will be a matter of choice among those in 
which the particular resin is known to be soluble, 
or which can be ascertained or verified by simple 
trial. If a solvent be selected which is inflam 
mable, the composite liquid, containing the poly 
merized resin, may be rendered uninflammable 
by the introduction of a proper proportion of 
carbon tetrachloride, 

It is intended that the patent shall cover by 
suitable expression in the appended claims, 
whatever features of patentable novelty exist in 
the invention disclosed. 
What is claimed is: 
1. A shoe having a stiffened portion compris 

ing, in impregnating combination with the inner 
face of the Outside sheet material of the shoe 
upper, a solid, resiliently stiff, resin-like Com 
bination of polymerized vinyl ester and polymer 
ized styrol; the polymerization of each having 
been carried to such an extent that the polymer 
ized product is at Ordinary temperatures a hard 
Solid. 

2. A shoe having a stiffened portion in its up 
per, in which that sheet of material of the shoe 
which is exposed externally contains a layer of 
rubber in the body portion of said externally-ex 
posed sheet, next to the internal face thereof, 
and contains, on said internal face, a layer of 
penetrative stiffening material whose penetra 
tion through the sheet is obstructed by the said 
rubber and thereby is prevented from penetrat 
ing to the exposed face of the sheet. 

GEORGE FERGUSON. 
WALTER. R. HC3LER. 

0 

5 

20 

25 

30 

35 


