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1 
This invention relates to an insole construction 

for shoes and other articles of footwear, and it 
also relates to a method of constructing an im 
proved type of insole assembly. 
The present application is a continuation in 

part of my co-pending patent application, Serial 
No. 86,686, ?led April 11, 1949, now abandoned. 
The insole assembly to which reference is here 

in made includes the insole proper, the shank 
portion and that part of the heel seat to which 
the upper or counter is secured. This insole as 
sembly is preferably made principally of leather 
and its outward appearance is conventional in 
virtually every respect. It makes use, however, 
of a stiffening agent'made of plastics, extending 
from the heel seat to the ball area of the insole, 
and several advantages are thereby provided. In 
the ?rst place, an insole assembly of this general 
character is very easily and inexpensively fab 
ricated and formed. In the second place, the 
product itself has considerable'merit in that the 
form and contours of the shank area may be 
provided to exacting perfection and in that, once 
provided, such form and contours remain a per 
manent feature of the shoe for the full lifetime 
thereof. 

Plastics used as a forming and stiffening agent 
for the shank area permits of improved shoe 
building methods. Plastics is readily fashioned 
to predetermined shape and form. This may be 
done ‘prior to its inclusion in the shoe proper or 
it may be done following its inclusion therein. 
When the plastics is prefabricated to appropriate 
shape and form, all that need be done is to fasten 
it to the shoe proper. Plastics that is not pre 
formed must be incorporated into the shoe proper 
and forming and setting must thereafter take 
place as an integral part of the shoe and of the 
shoe building procedure. In the one case, the 
preformed plastics becomes part of the shoe 
proper only to the extent that it is fastened in 
place in the shoe. It is in reality an insert which 
is incorporated into the shoe by simply holding 
it in place between a pair of layers of the insole 
assembly. In the second case, the plastics be 
comes an integral part of the insole assembly 
and it actually penetrates the pores of the leather 
of said insole assembly to effect an intimate, 
integral bond therewith. , 

It is accordingly the principal object of this 
invention to provide an improved footwear con 
struction in which the shank area has a plastics 
forming and stiffening agent for adequate and 
comfortable arch support. ‘ 
>Another object of this invention is the'pro; 

vision of a'method of making such improved foot 
wear construction. - 

Preferred forms of this invention, including 
preferred forms of construction and preferred 
methods of fabrication are illustrated in the ac 
companying drawing, in which: 
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Fig. 1 is an exploded view of one form of insole 
construction, showing the four layers thereof in 
perspective view and separated from each other. 

Fig. 2 is a perspective View showing said four 
layers fastened together and also showinghow 
plastics is 'introducedinto the space which is 
provided between the top and bottom layers of 
said construction. 7 ‘ 

Fig. 3 is a view similar to that of Fig. 2, but 
showing the ?nished insole assembly, after the 
plies or layers have been assembled, fastened to 
gether and vshaped. I . 

’ Fig. 4 shows an, article of footwear which in 
corporates‘ an‘ insole assembly such as is shown 
in Figs. 1, 2 and ‘3, said article of footwear being 
shown in a forming press and on a last where an 
appropriate shape may be imparted to the insole 
assembly. -_ ' ' 

Fig. 5 is a view similar to that'of Fig. 2 of a 
second form of insole construction, showing'a 
prefabricated plastic insert which serves as a 
shank stiffener. I ‘ ' 

Fig. 6 is a transverse section therethrough on 
the line 6-6 of ‘Fig. 5. 

Fig. '7 is another transverse sectional exploded 
view, through anothervform of shoe insole con 
struction, wherein the stiffening insert for the 
shank area comprises a plurality of layers of 
plastics and other material. 

Fig.‘ 6 is a transverse section through an insole 
construction of the ‘type shown in Fig. 7, show 
ing said insole construction in a heated press for 
the purpose of forming a bond among the several 
layers of the shank 'area‘insert and for the fur 
ther purpose of shaping the entire insole assem- . 
bly to properiand appropriate form. 

Fig. 9 is a plan view of an insole assembly made 
in accordance with the present invention. , 

Fig. 10 is an exploded view in perspective of 
another form of insole construction made in ac— 
cordance with the present invention. 

Fig. 11 is'a sectional View on the line Il-ll 
of Fig. 10. > 

Fig. 12 is a sectional view on the line I2—|2 of 
Fig. 10. p . ‘ 

Fig. 13 is a perspective view of the completed 
insole, said view being partlyl broken away to ex 
pose the plastics stiffening member. ' 
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Fig. 14 is an enlarged sectional view on the 
line M-—|4 of Fig. 13. 
Referring now to the ?rst four ?gures of the 

drawing, it will be noted that the shoe construc 
tion forming the ?rst embodiment of this inven 
tion comprises as its insole assembly an upper 
ply or layer 23, an intermediate ply 2|, a layer of 
mesh material 22 and a bottom ply or layer 23. 
Plies 20, 2| and 23 may be made of leather of the 
kind generally used in sole construction. Fly 22 
may be made of nylon or similar plastics mesh. 
“Nylon” is a generic term for a group of synthetic 
linear superpolymers known as polyamides. 

It will be seen that intermediate ply 2| has 
sole, shank and heel portions. The sole portion 
is designated in the drawing by means of the 
reference character 2m, the shank area is iden 
ti?ed by means of reference character 21b and 
the heel portion by means of reference character 
210. There is a cut-out 25 formed in the inter 
mediate ply and it will be seen that said cut-out 
extends the full length of the shank area as well 
as virtually the full length of the heel portion. 
All that is left of the shank portion in intermee 
diate ply 2| is a pair of narrow strips which 
bound and de?ne said’ cut-out. Virtually the 
same situation is true of the heel portion since 
its center portion is cut out in the manner and 
to the extent shown in Fig. 1. 
Top ply 20 is imperforate and it extends the 

full length of the heel portion and shank area, 
stopping at the ball line of the sole portion proper. 
Piles 22 and 23 also cover the heel and shank 
areas but not the sole portion. Like top. ply 20, 
bottom ply 23 is imperforate but ply ,22 is for 
aminous, replete with perforations or openings. 
Thus it is seen that the insole is composed of 

four parts, the intermediate ply which has a cav 
ity which has been die-cut on ‘a clicker machine, 
said ply being sandwiched between two layers of . 
split soles, and the plastics mesh layer 22. 
When the four plies are put together in the 

order shown in Fig. 1, the respective heel and 
shank region edges of plies 20, Zia and 23' coin-. 
cide with each other. Stitching 21 may be ap 
plied to said four overlying- plies forthe purpose 
of securing them together- in the manner shown 
in Fig. 2. A cavity is thereby formed in the 
assembled insole construction which corresponds 
in extent and shape to the extent and shape of 
cut-out 25, and which corresponds in depth or 
height to the thickness of intermediate ply 2!. 
Immediately below this space is the nylon mesh 
22 and immediately above it is upper ply 20. 
A thermosetting synthetic resin composition 

in any suitable fluid state may be introduced into 
said space by means of a gun 30. The synthetic 
resin which I have found suitable is 41176 Laminac 
resin of the American Cyanamid Company. This 
is a polyglycol ester of fumaric and phthalic acids 
in styrene; it is generally referred to as a low 
reactivity styrenated polyester resin. I add one 
part of a catalyst to ‘four parts of the above resin 
in order to prepare the material for introduction 
into the aforementioned space. A suitable cat 
alyst is Lupersol DDM of the Lucidol Division of 
the Novadel-Agene Corporation This is a non 
volatile solution of methyl ethyl ketone peroxide 
in dimethyl phthalate and it serves as a convene 
ient catalyst for the polymerization of vinyl and 
polyester type resins. Broadly speaking, virtual! 
ly all thermosetting plastics are suitable for the 
purposes of this invention, particularly a copoly.-. 
mer resin prepared from melamine, urea'and 
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' conventional means. 

formaldehyde, with ?ber glass added as a filler 
and for ?brous strength. 
The nozzle of gun 30 is needle-shaped to enable 

it to penetrate the ply construction above de 
scribed in the manner shown in Fig. 2. Once 
this is done, it is a simple matter to shoot the 
said synthetic resin into space 25, where it not 
only ?lls the space but also the openings in nylon 
mesh 22. Furthermore, it penetrates the pores of 
upper and lower plies 20 and 23, respectively, so 
that a strong plastics bond holding all of the 
plies together is thereby provided. 
Where the insole assembly is to be used in 

shoes intended for use where high heats are 
encountered of say, between 250° F. to 500° F., 
then the materials would have to be changed, the 
intermediate ply for such use being constructed 
of a laminated asbestos ?bre board. 
Thelinsole assembly is now complete, to the 

extent that it is covered by the present invention. 
It requires additional layers of material for full 
completion of a shoe, such as the sole tread and 
the heel and sock linings. The present inven: 
tion, however, is not concerned with the sole 
tread or with the sock lining or heel. 
The insole construction hereinabove described 

should now be shaped to take the form shown in 
Fig. 3. The forming operation may be conven 
tional in every respect. ‘One way- of forming the 
sole construction of the present invention is 
shown in Fig 4. 
A shoe press 35, is shown in Fig. 4, and a laSt 36 

is Shown mounted thereon.- Qn the last. is an up? 
per 38 and an insole construction 40 such as has 
been described- The. insole construction is at: 
tached to the upper by conventional means, and 
it is shown to rest upon a resilient cushion or bag 
42 which receives ?uid, whether compressed air 
or’ oil or water under pressure, through conduit 
43- Upward pressure is thereby applied against 
the insole construction which had previously been 
subjected to heat to render the synthetic resin 
relatively ?uid and in a moldable state. The 
shoe. construction is thereby, compelled to assume 
the. shape of the lastend when the synthetic. 
resin sets, that shape remains ?xed and per 
manent. . ' 

Turning now to Figs. 5 and 6. it will'be seen 
thatthe. second embodiment of this. invention in 
eludes a bottom ply 5a and an upper- Ply 51-. The 
upper ply has a cut-out or cavity 5.2 formed there 
in which corresponds. to outwut 25. of the ?rst 
embodiment of this invention, and Which extends 
from the heel seat to the belief the foot. with 
the edges of the cavity tapering inwardly and 
downwardly- The two. plies may be fastened to 
each other by means of cement or by anyother 

A mololable plastics in: 
Bert 54. corresponding in size and shape to cavity 
52., may be introduced into. said output and. as 
tened therein by means, or cement or other Suit 
able means.- This plastics insert. may’ be. pre 
formed, that, is. it. may be given. the shape of a 
shank. before it is inserted into cavity '52, and 
therein fastened.- It may be found more de 
sireble, however. to provide the insert with its 
required shape after it has. been. secured in. the. 
cavity This letter procedure requires the use. 
of a thermoplastic material sQfEQIAS 1151 the 
presence or heat and then sets the relative ab 
Sense of heat . . 

The. cavity 52, being left open, the plastics 
shank insert 5.4 is preheated a Thermex. high. 
frequency dielectric oven for prefqlimilzlg and at 
the enduof the, heating cycle vthe nowrreiormed 
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insert is removed-from the oven and introduced 
into the cavity 52 and the insole is ready for the 
press for molding.‘ The insole is then placed 
upon a last into a sole laying jack (Fig. 4) 
whereupon the insole is molded to the last. I. 
Within sixty seconds, the plastics sets and the 
insole is then ready for lasting. ’ ' _ 

A heating oven 80, having an. electric heating 
element 8!, is shown in Fig. 8. This oven is 
adapted. to receive an insole ‘construction such 
as is shown in Figs. 5 and 6, when the shank in 
sert is not preformed, and applies heat to the 
insole, after which the insole ‘is attached to a 

v10 

last, and then the last and insole are inserted in ‘ 
a press. as for instance, that shown in Fig. 4, 
to impart a shape to it. This shape and form 
is retained when the plastics sets, and it- re 
mains ?xed-and permanent for the life of the 
article of footwear into which the sole construc 
tion is incorporated. 
When theiplasticsinsert becomes relatively 

?uid in the presence of heat, the pressure which 
the press applies thereto compels it to flow into 
the pores of lower ply 55 andra plastics bond is 
thereby provided between the plastics insert‘ and 
said lower ply. 

It is important to note that a plastics insert 
of the character described may, if provided with 
a smooth top surface, by the use of a last having 
a chrome-plated steel bottom shank area, elim 
inate the need of a sock lining which is normal 
ly required in conventional shoe construction. 
It is also important to note that the use of only 
two plies, that is a lower ply 58 and an upper 
ply 5i, merely illustrates this form of the inven 
tion. If desired, ply 5| may be considered to be 
a mid-ply and a top ply similar to ply 28 as 
shown in Fig. 1 may be fastened to the top of 
said mid-ply, thereby encasing and enclosing 
said plastics insert on the top as well as on the 
bottom. 
Where the plastics shank insert 54 is utilized, 

a relatively small top ply 58 may be used in the 
completed shoe, as Fig. 9 shows. This small top 
ply just about covers the heel, and it is used in 
place of a sock lining. This heel ply is necessary 
to cover theclinched ends of the nails which 
fasten the heel proper to the construction under 
discussion. . 

A variant of the embodiment of this inven 
tion last above discussed is shown in Fig. 7. 
Here a plurality of plies 10, ‘H, 12, ‘I3 and 14, 
respectively, take the place of plastics insert 54. 
These plies have the overall shape and size of 
cut-out 52 and they may be inserted therein in 
the same manner that has above been described 
with respect to plastics insert 54. These plies 
10 to 14, inclusive, may comprise layers of 
laminated ?bre glass alternated with either 
nylon or rayon tire cord ?bres, and they may be 
heat-treated or cemented to bind them together. 
In this form of the invention, plies 50 and 5| 
are shown to be fastened to each other by means 
of stitching 55, but it will be understood that ce 
ment and other fastening means may be used 
for the same purpose. 

It will be seen from the above that the in 
vention obviates the use of the steel shank in 
shoes; it facilitates the production of precision 
molded structural unit formed to ?t the last; it 
provides the shoe with strength and grace; it 
obviates the use of ?lling compounds in the 
shank area and heel seat area. It is specially 
useful to manufacturers of cement process shoes, 
Littleway’s construction, and McKay process 
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6 » 
shoes, and suchmanufacturers will well apprecie 
ate the snug ?t in the heel seat waist areaand 
ball area. The invention helps the shoe'to re 
tain' its shape and to hold its proper tread, and 
provide proper support for the foot, and make 

The operation 
of attaching the sole is simpli?ed‘ because a 
wider proportional lastingmargin may be re 
tained through the shank area. . 
Another modi?cation of this invention .is 

shown in Figs. 10 to 14 inclusive. It will there 
be seen that sole assemblyv 80 comprises the fol 
lowing elements: an upper. ply 8i, a ?berglass 
mat or batting 82, an intermediate ply 83, a sec 
ond ?berglass mat or batting 84, and a lower 
ply 85. The upper ply 8| may be considered as 
constituting the insole and the lower ply85 may 
be considered ' as constituting an outer sole 
member. It will be noted that openings 88 and 
81' are formed, respectively, in the intermediate 
and lower plies 83 and 85. .These openings may 
be die cut with the same die so that both.open-> 
ings will be identical in size and shape, butythis 
is not essential. An important feature, how 
ever, is the beveling along the edges of said 
openings. It will be notedin Figlliv that when 
the intermediate, and lower plies are placedface 
to face, the beveled edges 88 on they intermediate 
ply face in the direction of beveled edges 880i‘ 
the lower ply, thereby forming a V-shaped space 
or groove between the respective edges of said 
intermediate and lower plies. 
token, mats 82 and 84 may also be die cut with 
the same die which forms openings 86 and 87, so 
that said mats will ?t snugly into said openings. 
An interesting feature of themethod herein 

claimed is that openings 86 and 81 are not formed 
at the precise moment of the die cutting opera 
tion. Instead, the portions which are cut out of 
plies 83 and 85 to form said openings 86 and 81 
remain attached to said plies by means of small 
connections thereto which the die leaves. These 
cut-out portions remain, therefore, part of .plies 
83 and 85 until such time as it is desired to remove 
them by severing said‘small connections. Plies 
83 and 85 may therefore be handled and treated 
as though they were imperforate until such time 
as the shoe structure is substantially complete, . 
that is, except for the attachment of the heel. 
In other words, the shoe is completely lasted, and 
if a turned shoe is to be made, it is also turned, 
before the cut-out portions are removed from 
plies 83 and 85. 
In making the shoe, the three plies 8|, 83 and 

85 are secured to each other in the manner above 
described with respect to the plies of the ?rst form 
of this invention. It will, of course, be under 
stood that these three plies may be made of any 
suitable material such as leather. The press 
shown in Fig. 4 must be used the same as before 
but it is used in attaching the outsole of the shoe 
so that the shoe is molded to the bottom contour ’ Q 
of the last, all ready for attaching the heel. 
There is no necessity for using heat and pressure 
for thermosetting the plastics as in the ?rst form 
of the invention. When the ?nished shoe is 
ready for the plastics shank, the cut-out portions 
are removed from plies 83 and 85 and glass ?ber 
bats 82 and 84 are inserted‘in openings 86 and. 81 
to take the place of said removed cut-out por 
tions. Openings 86 and 81 and the interstices of 
the ?berglass mats are then ?lled with a low 
activity styrenated polyester resin 90 which has 
been treated with the catalyst. The shoes are ' 
then placed in an oven which is maintained at 

By the same f 
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a temperature of about 125° F., to 150° F. and 
they are kept there for approximately ?ve min 
utes. The time and the temperature are not-criti 
cal since the heat is used only for the purpose of 
speeding up the reaction and curing the plastics. 
If su?icient time is allowed, the material will cure 
at room temperature. 
The ‘shoe then goes to the smoothing operation 

at which station any excess plastics is sanded 
or otherwise ground off and the sole is prepared 
for the ?nishing operation. The bottom of the 
sole may be bu?ed and colored or otherwise ?n 
ished in any way desired. If contrasting or har 
monious colors are desired for the purpose of de 
sign or for trade mark purposes, it is possible to 
color the polyester resin in the mix with a suit 
able dye so that the resin will cure and be ?nished 
in a color different from the ?nal coloring of the 
leather sole. The heel may then be attached to 
the shoe and the shoe then proceeds to the ?n 
isher for ?nal operations. . 

It will be appreciated that the foregoing is de 
scriptive of preferred forms of this invention, and 
it. will, therefore, be understood that other forms 
and variants of these forms may be had within 
the broad scope and coverage of the invention. , 
Having thus described my invention, what I 

claim as new and desire to secure by Letters 
Patent, is: 

1. A shoe sole comprising a plurality of plies 
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I?at against each other andfastened to each other, 
alongitudinally extending cavity formed in said 
plies, ?berglass batting in said cavity, and a syn 
thetic thermosetting resin ?lling said cavity and 
the interstices of said ?berglass batting to form a 
stiifening member for the shank of said sole. 

2. A shoe sole in accordance with claim 1, 
wherein there are three plies, an upper ply con 
stituting the insole portion, an intermediate ply, 
and alower ply constituting the outer sole por-v 
tion, said cavity being formed in the intermediate 
and lower plies. . 

3. A shoe sole in accordance with claim 1, 
wherein the cavity is provided with V-shaped 
edges to receive the synthetic resin, whereby the 
resin is securely anchored to the plies of said 
S018. 

JOSEPH A. CIAIO. 
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