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his invention relates to improvements in shoe 
construction, including especially stiffeners and 
innerSoles. 
In the manufacture of shoes from flexible ma-. 

terial, as leather and cloth, it has long been cus 
tomary to introduce other elements to afford 
stiffness for special parts of the shoe. In typical 
instances the shank piece is rigid, of wood; the 
counter, less rigid, is of stiff fiberboard, pre 
formed, to heel shape; and the toe box, still less 
rigid, is of felt, stiffened by a thermoplastic wax 
composition. Warious other materials have been 
tried in each case; and, for the toe box, efforts 
have been made to use wood pulp because of 
its inexpensive character; but I am not aware of 
any of these Wood pulp experiments having been 
sufficiently satisfactory to be adopted by the in 
distry, although shoe men everywhere are alert 
to reduce costs, if it can be known how to do that 
and yet produce shoes of the quality, desired. 
Moreover, Wood pulp saturated with latex, has 
also beer proposed for the innersole, where flex 
ibility is the essential quality, and where stiff 
ness degrades the shoe. 
The present invention provides a wood pulp 

combination product which my experiments have 
shown to be successful, for all four of the above 
named parts of a shoe. As compared with other 
proposals, it is lower in cost and yet has been 
found to give satisfactory results for the widely 
differing degrees of stiffness and of resilience 
which are desired for these different parts of the 
shoe. It has the further advantage that it ren 
ders it commercially practicable to introduce 
stiffeners into certain low priced shoes, at toe 
and counter, these shoes being made of rubber 
treated cloth, and in the trade known as rubber 
shoes, into which it has hitherto been considered 
not practicable to introduce such stiffening ele 
ments; and it has other advantages in the prac 
tical working and handling of the material dur 
ing the manufacture of the shoe. 
The invention comprises the combining of a 

suitable sheet of wood pulp with a suitable solu 
tion of an artificial resin of particular descrip 
tion. Preferably, when used for toe box or for 
counter, there is also an admixture of small pro 
portion of rubber; and a larger proportion when 
used for innersole. . . . . 
These materials, the resin and rubber, pene 

trate a sheet of pulp to an adequate extent, when 
the pulp is immersed in liquid containing these 
materials, so that, upon solidification, as by 
evaporation of their solvent, the combined sheet 
of pulp, resin, and rubber, if any, thereafter 

possesses the requisite degree of stiffness, resil 
ience, and toughness. When soft from an initial 
dipping or a subsequent dipping, the sheet of 
pulp and impregnated resin can be molded easily 
into toe box shape, or into the counter shape, or 5 
the shank shape, so as to solidify in the particul 
lar shape and tend permanently to hold this 
molded shape, or to return to it if flexed there 
from. 
The kind of wood pulp which I have found 0 

most satisfactory is the white sulfite product of 
poplar wood of good quality, free from knots and 
impurities, but I have also used sulfate pulp, and 
other wood pulp can be used, including mechan 
ical pulp. The pulp is to be taken in sheet form, 15 
of thickness selected, or even in a plurality of 
laminae, according to the purpose intended, 
whether for toe box, counter, shank, or innersole. 
The artificial resin to be added to this pulp 

may be any of the firm resin-like products of the 20 
polymerization of unsymmetrically substituted 
ethylene, chosing one that will soften sufficiently 
either with moderate heat or by use of a solvent. 
The general class of stiffeners thus indicated in 
cludes polymerized styrol (phenyl ethylene) and 25 
polymerized vinyl derivatives and esters (ethyl 
enemonochloride or vinyl chloride, vinyl bro 
mide, winyl acetate, vinyl chloracetate, and the 
like). Other and similar compounds containing 
the vinyl group, CHz:CH are found to be usable 30 
when polygnetized to such a degree that they are 
hard at ordinary temperatures, . Some of the 
above are not soluble, so far as I know, End for 
this reason mention that the product selected 
for this use must be one that is soluble, in some 35 
one or other acceptable solvent, or else must be 
reducible by heat; to a state of fluidity or of high 
plasticity, so that it can penetrate the sheet of 
pulp. The naterial of this class which I particu 
larly prefer at present is a polymerized styrol 40 
(phenyl ethylene) when polymerized to such a 
degree as to be hard at ordinary temperatures. 
his is obtainable in the market at present un 

der the trade name of Resoglaz, and other prod 
ucts of the class described are obtainable under 5 
other trade names among which are Vinylite, 
which is a vinyl resin, available either in solu 
tion form or solid, and, if solid, either in sheet or powder form. These may be applied with 
varying assisting solvent agents, according to 50 
what particular resin is being used, and accord 
ing to what in particular, of the ordinary sol 
vents is a sovert for this resin and is deemed 
satisfactory for use. The particular such resin 
which at present prefer being the polymerised 55 
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styrol, find it will to apply it by solution in 
carbon tetrachloride, which is non-inflammable, 
or to use it with a Solvent having a Suficient 
mixture of carbon tetrachloride to make the mix 
ture non-inflammable. To make a treatment of 
wood pulp having a degree of stiffness and resil 
ience suitable for a toe box, I can use a mixture 
of about four parts of this to One part of thick 
solution of rubber in naphtha. If this is to be 
used in such a way that it will be exposed to 
abrasion when in use, I have found that abra 
sion is prevented by brushing Over the hardened 
product a thin coat of one of the polymerized 
vinyl derivatives obtainable under the nane 
Winylite commercially. 
The described articial resis differ discernibly 

in the qualities which they impart to the sheet 

20 

25 

of wood pulp, as regards degrees of stiffness, of 
yielding Azader press are, of britteness, and of 
resiliece. Say Giservation f:Ryitg alone giyes 
a quality of strong resistance to ending, with 
out eing disgoS2i to 3:2ak oil erading; styrol 
alone gives a Sore Fittle stiffness; tie admixture 
of rais; viii.a si3ro gives a pract tyhich is 
capabie, after reisting pressure to a desiraioie ex 
agai, o, yielding Wihen the pressire is sufficient 
to card i8, and fiying back elastically. The ad 
Snixture of styiro with Winylite gives sigilar gaa 
ities, 33, less yieldaoise, 

... The acco2 againying drating regresents embodi 
graarts 3i E29 yeo.: 
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Eig3ra sincis tie invention einkodied in a 
eatiner side in side elevation wián is aginents cut, 
styay to Raeis longitudins: section, to show toe 
332, coa ate5 2.2 s 372 x: 
Sigure 2 staois's sigilary a bbe shoe, so 

caiied, having also six innersafe of the Ei?aiteria 
of the invention; and 

Figure 3 is a longii,3cial Scios arolgi) & 
stiffering shark for 8, saga. 

In Figtre 3, a ice 3: Snaie according to the 
inyeration is presented in position at setween 
the leather exterior and the lining of the shoe, 
assuming it to have seen set and shaped there in 
aay ISuai or Sitable Way. A counter 26, em 
bodying the invention is likewise shown in posi 
tion and may be considered to represent either a 
pre-noided counter as is customary with fibre and 
other counters, or may represent one that was set 
in place without pre-Eaolding and took its shape, 
as explained herein, during the lasting of this 
part of the since. Eiere is also shown 3. Sinaik 
set between the is sole and the outsole of the shoe, 
represented as two-gly, aikisough it will be under 
stood that, this izaay have Enose plies, or may be 
single ply and ci saile; iiics pulp stock treated 
in accorsice fig irVezio. The Sare is 
seen ira gigs re 3. 

a figure 2, tige so-called rubber shoe has its 
upper racie of time t3SiO2S3, SS two thicinesses of 
canvas with rubber icetween them, and has the 
rubber outsoe. This cich is marked 2, and the 
toe box 3 is seen apgesring. Within it and is not 
covered oy say inig &S is usai, it is covered 
with the dried residue of a solution of Vinyite 
face tough, indicated by the stipping. Of course 
this may egg-Weied. Witik & Big 33 degiadi, o, tie 
edge is of it aaye covered with a little strip like 
that shown & Siss coveying tie edge of iiae court 
er 26, which is similarly inade with a stiffer coin 
position irregnates gas Winich is represented by 
the stippling is as iraving the same kind of ap 
plie Wiyite surface as the tee cox. This is 
shown in this way in order to indicate the pos 

9,078,28. 
sibility; although it is believed that in practice 
it may be found about as economical to cover 
the whole of the counter in a pocket or piece of 
lining as is usually done in shoes of this kind. 
This counter may be set in a pocket or may be 
adhering to the two-ply cloth of the upper with 
out a covering. 

In this shoe the Outersole is marked 62, and 
the innersole 40 is of pulp impregnated in ac 
cordance with the invention and adhering strong 
ly to the Outersole; and no shank is here shown. 

For the making of a counter of a leather shoe 
one may die-stamp from a large sheet, of Selected 
thickness of Wood pulp, a suitable plane shape 
for a Counter, and dip this snall stamped sheet 
of Wood pulp into a liquid containing the desired 
artificial resin, mold it into shape in the lasting 
of the shoe, and let it dry. The liquid snay be 
the above stated combination solution of poly 
Amerized styrol. 2nd rubber, but a stiffer counter 
is obtained by replacing the rutober with Winylite; 
and I have found a, good proportion to be one 
Spart polynerized styrol to two parts of Winylite. 
the solvent readily penetrates the sheet of wood 

pulp; and although at first it appeared to me 
that the resin goes in with it and becomes dis 
tributed throughout the loody of the sheet, other 
observation indicates that the resin is left largely 
in the surface portion of the pulp. Whichever 
is its position or whether it is both, or may be 
either, appears 3 a necessary to be determined, for 
the product affords the desired resilient stiffness 
Whe dy. Shoe manufacture hitherto has pro 
vided a pocket in the upper, at the quarter, into 
Which a stiff pre-roided fiberboard or leather 
counter is to be inserted. The preparation of 
Such requires a very heavy machine, with some 
fifteen to nineteen different operations for the 
pre-Colding of the counter; and the shoemaker 
still has risk that the stiff molded counter may 
not exactly fit the particular shoe, as to size or 
shape. By my improved method, the counter 
reed not be shaped until the shoe is lasted; and 
at that time the shaping is accomplished simply 
and easily by the lasting, and is precise to the 
last... in the case of a leather shoe, the pocket for 
counter may be used as before; the soft counter 
is simply set therein and lasted before it stiffens. 
The plane counter can conveniently be kept 

wet, immersed, while waiting as long as may serve 
the convenience of the shoe factory, and thus be 
gut into the shoe in its initial state of wetness, 
so eliminating the operations both of pre-molding 
and 'e-softening by eat or by solution. The 
heel plate wipers of the lasting machine wipe the 
inder part of the counter over the bottom of the 
last, where it may be tacked for hardening and 
io permanent isolding in position. Instead of 
by solution, the counter might be softened by 
seat, with inethods already known in connection 
with thermo-plastic stiffeners for toe boxes. The 
illip and resin materials are less expensive than 
leather, and than fiberboard. The reduction of 
Weight of the shoe is an improverent which 
manufacturers seek. Structurally they may be 

- -, -- e3e33, 3 3:.." & 33 is 2si 8, :alf & size of tie Sheel 
of the shoe. And they provide a better heel seat 
ior tine custonary wood heel of the shoe. 
The desired thickness of counter varies with 

tifies'est shoes; &nd have found it practicable 
to get a double thickness of wood pulp sheet for 
$he counter by sticizing together two sheets of 
the artificial resin and pulp with ordinary rubber 
ce: Aent. "ae two adhere strongly; and there is 
a stiffseas greater than what would be propor 
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2,08,181. 
tionate to pulp-thickness, because of the resin 
being on four surfaces of the pulp, instead of on 
two, as it is when the pulp is single thick, even 
though that single thickness be of double dinner 
SC. 
As these resins are in themselves adhesive, if 

put together when in liquid form and wet, the 
above mentioned adhesive layer of rubber cement, 
can be onitted when making up a double thick 
ness for the counter. 

If, however, it be preferred to have the counter 
pre-nolded this can be done. 
The invention also provides an improvenient in 

2 other respect, as corn pared with prior struc 
tures, for the stiffening of the toe of a leather 
shoe. By the adhesive qualities of the artificial 
Resin, a? pregnated thin sheet of wood pulp, 
Wet With the resiE solution, ca, oe aid against 
the leather of the toe and will stick here through 
the lasting operation and afterward, becoming 
perranent without being sewed in and if thin 
without, he necessity of geing skived, as custon 
ary with toe boxes. This redices the gun her of 
manufacturing operations in a shoe, while pro 
ducing for the toe a desirable resient stiffness. 

Ehe invention also provides an improvement of 
particular inportance as applied to what are 
called 'ribber shoes', being shoes in which the 
apper is inade of two layers of cloth, adhering 
together with a rubber treatzent between the 
two. Stich shoes are of very low cost, and sell 
at low prices; and it has not been custoEasy to 
appily a toe box to ther, and often not & counter, 
so far as I have seen; but the present invention 
makes such possible. The described impregnated 
and wet sheet of pulp can, just before the lasting 
operation, he stuck on the thin inner canvas of 
the upper, for toehog and for counter. Ef the 
in pregnating be with the described CO2 positio: 
of styroi anci ruke it ray thas are a Sitainly 
stiff and resilient, toe loo::, is tire bittleRiess of 
the styrol when hardened nay Ernake its surface 
iiage to airasion, when bed repeatedly by the 
foot of the wearer. This objection is eliminated 
by applying over it a thin coating of a solution 
of Jinyi.e. f found desirable to cover its edge, 
for the comfort of the wearer, a little strip of 
canvas may be sewed across the interior of the 
shoe at the place where the toe cap usually is 
sewed, or pocketing and covering the edge of the 
iserted pulp stiffener. 
Although above described for parts of a since 

whose materials reguire to be stiffened, the inven 
tion also supplies an irisprovernet at as to the ire's 
soles of the said "rubber shoes', notwithstancing 
that for an innersole stiffness is is general objec 
tion sole. Fox use as an innersole, 8, sheet of Wood 
pulp, of suitable thickness, has the coxagosition 
in pregnating it made with 8, proportion of the 
artificia resir and of the rubber which is suit 
able to give the desired combination of to gazeSS 
and easy flexibility of the innersole. This 7.3.xes 
2. Workoe ingersole, notwithstanding the rela 
tive weakness of a, sheet of Wood pulp, &S CORE 
pared with eatie and other anaerialis in con 
mon use, because in the described type of shoa 
he intersole and outersole are celerated C 

gether, and both are cemented to the edges of 
the upper. The strength. of these intimately &d- 
hering other parts reenforces the pulp, to which 
the impregnated resin has already supplied a 
gmeasure of toughness and of hardness of starface. 
while the interior of the pulp sheet supplies a 
reasure of cushioning effect. 
The invention is also applicable with advantage 

3 
for the Imaking of the stiffening shank for a 
leather shee, to replace the shaped and trimmed 
Wood pieces now cornmonly used. For this pur 
pose a sheet of wood pulp, single thick, or prefer 
ably made of a plurality of plies of thinner sheets, 5 
C8, afford a piece having desired shape and sufi 
cient strength to stiffen the shank of the shoe. 
If nulti-ply, each ply willi have been stamped to 
suitable shape, and all pressed together when 
Wet for separate pregnations with the resin 
ous material. Desires may differ regarding the 
degree of flexibility desired, and the invention, 
unlike the custoniary wood, affords opportunity 
to have the shankstiff or flexible. By using only 
those ingredients which are stier, when dry, as 
polymerized styrol, mixed with a proportion of 
Winylite, if desired, a high degree of stiffness may 
be had which will retain its strength, without 
breaking under ordinary tisgge, as does wood; 
While if the sank he desired to possess more 
fiexibility, a proportion of rubber in the impreg 
nating Solition permits of this, while still pro 
widing for a resilient return to the norms after 
being heat-3 quality riot possible with 8, shank 
Eadie of Wood. 

this it, tyi); ice seen that important features of 
ae givestion coinsist irae contination with a 

layer O2 layers of very is eigensive types of mate 
rial, such as wood pulp, of resinous materials 
having the gality isot of stiffness and of elas 
ticity, a 2d Which like ordinary resins are de 
Fived, by gy Cerization of Sthstances, which in 
their natural state do not have such qualities at 
21, as a Rule, or eye say tie gases, but which 
in their polygaerized state have the property of 
coxiing eficiently wish wood pulp and with a 
ft the internixt 2se of ribbe' is liquid forra, 
both rubker aid resin being usually in solution 
which capayaetrate tile street of pip. 

the 3rgoEtiosis is vici the above described 
ingredients are to be sized depend Lapor which 
of the particular tses are to be served and depend 
also upon i.e. degree to gardiness or stiffness de 
sired, Waica Grill be different, with diaferent rail 
facturers. Eihave a satisfatctory results in 
sigg, for toe O2 or Corter, seeding resient 

flexibility, a grixtie of the desced resins for 
parts and rubier one gast; for tie innersole, 
where ess resistace to bending is wanted, resin 
one part and rubber three parts; for the shenk, 
where CoE siderable resistance 68 eding is wait 
edi, resis, alone. Iowever, as showing possible 
Variations With Sticcessft resi:3, the inner sole 
nay be half resin and hals rubber; and the resin 
coinponents thereof may be half Winylite and half 
styrol of the above described nature. The rubber 
thus referred to is i. 2, Eric liquid being in solu 
tion in 3, Aydrocarico solvezt. ... the usual proc 
ess of Raging 'Este' sinces' the whole site is 
signited to hest, which Easy he as high as 250 
E. C. E.058 Sox. 3, S38&iati&i period, for the Via 
caraizigg of the rose thereig and for the secur 
is go kei: Wario S 3.S. together in pearanarent 

20Easterally exceeds the gottering 
of the resis described, or Easy do 

lic, is deed, 2.2837 he Grily sightly above 
oiced exageratigre of the wearer's foot, i.e. above 
(0° 3.; Revertheless these resigns do not becoe 
it red or gisplaced by going through the iong 
period of Falcalizing teiperate to which the 
shoes are sitected at the higher temperature. 

It is to Eise observed however that the teRpera 
uxe a wide the Fianyite or other polymerized 
Sistance decogas3Cses sistad be ascertained, and 
no teamperature should be applied to the particle 5 
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4. 
lar variety in hand which would be high enough 
to decompose the substance as this would in such 
cases release a halide or other corrosive or in 
jurious product of decomposition. If the critical 
temperature is not known it can easily be learned 
by experiment. 
When a sheet of pulp freshly soaked in the 

resinous solution is to be set next to kid stock, 
as in the toe of a shoe, it is advisable to apply 
latex to the flesh side of the kid first, to prevent 
the solution from breaking through to the fin 
ished side of the leather tip of the shoe. A tip 
thus applied can produce a desirable degree of 
reinforcement or stiffening with quite a thin sheet 
of the impregnated pulp. 
And while I have described the wood pulp as 

being the preferred variety, owing to the low cost 
and abundant supply, and easy manipulation of 
such in manufacture, it is obvious that there may 
be other pulp stocks which may be its equivalent 
structurally and in technical effect. 

It is intended that the patent shall cover, by 
suitable expression in the appended claims, what 
ever features of patentable novelty exist in the 
inventioia. 

claim as any invention: 
1. A process, useful in the manufacturing of 

shoes and in like arts, for the reinforcing of sheet 
material, comprising the making of 8. Solution, 
in an organic solvent, of a polymerized resin-like 
product, which is in the class which includes 
polymerizedi styrol (phenyl ethylene) and poly 
merized vinyl derivatives and esters (ethylene 
Inonochloride or vinyl chloride, vinyl bromide, 
vinyl acetate, vinyl chloracetate, and the like), 
which product is hard when dry at ordinary ten 
perature; the 2ppiying of this solution to the Sur 
face of a sheet of wood pulp, with impregnating 
effect; the laying of the impregnated sheet Over 

40 the sheet of amaterial which is to be reinforced, 
with an organic solve at at Weera 2nd to 8G extent 
penetrating both sheets, for making adhesive con 
tact setween thers; agilding the two sheats (e 
gether, ander pressure, and eliminating the sol 

45 vent. 

2,078,131 
2. A process as in claim in which the solution 

also contains rubber, the rubber being within the 
range of approximately one-fifth to three-fourths 
of the mixture of resin and rubber solutions. 

3. A process as in claim 1, in which polymer 
ized Styrol is present in the said resin-like product. 

4. Sheet material, useful in shoes and the like, 
Wherein a sheet of wood pulp is combined with 
a resiliently firm resin-like mixture of solid prod 
lucts resulting from polymerization of styrol and 
resulting from the polymerization of any from 
the class of vinyl esters comprising ethylene 
monochloride, vinyl chloride, vinyl bromide, vinyl 
acetate, vinyl chloracetate and the like which, 
being polymerized to a state characterized by 
hardness at Ordinary temperatures, when not in 
Solution, is further characterized by being capable 
of being rendered fluid by one of the eonventional 
dissolving or heating methods; the said mixture 
being one of which an optimum form is about one 
part of polymerized styrol to two parts of the 
vinyl ester. 

5. Sheet material, as in claim 4, in which the 
concentration of the resinous material is rela 
tively greater in that portion of the pulp which 
is near and at the surface of the sheet of pulp, 
constituting that portion of the sheet relatively 
hard and tough, and is relatively less in the mid 
portion of thickness of the sheet, constituting 
there a relatively greater cushioning effect; and 
the sheet of combined pulp and resinous product 
is adhesively attached to the Overlying material 
of the shoe. 

8. Sheet material, as in claim 4, in which the 
sheet of wood pulp is also combined with rubber; 
said sheet having a plurality of plies of wood 
pulp each of which plies has a greater concentra 
tion thereof at its mid-thickness, the surface 
bodies of the resin in adjacent plies being adhe 
sively attached together to constitute the Com 
plete sheet. 

GEORGE ERGUSON. 
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