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This invention relates to a shoe innersole and 
more particularly to a composite strip innersole 
of the Synthetic type in which strips of fibrous 
sheet materials of dissimilar character are joined 
together to provide relatively stiff toe and shank 
innersole portions, separated by a relatively flex 
ible ballportion. 
Composite insoles are well known in the trade 

and are commonly produced by cutting or dieing 
out the innerSole from a so-called innerSole strip. 
These Strips are made up of a combination of 
flexible and rigid sheet materials arranged ad 
jacent to One another in such fashion that the 
stiff and flexible parts will occur in the right 
areas of a died-out innerSole to furnish an inter 
mediate flexible ball portion. An important point 
in the manufacture of the innerSole strips which 
has not been fully solved is the method of Secur 
ing together the unlike sheets of materia. The 
common practice now followed is to do this by 
beveling each of the edges of adjacent sheets, ap 
plying a tacky cement, and then pressing the 
edges together. 

Joining beveled edges in this manner is ob 
jectionable in several respects. A common com 
plaint is that the beveled joints do not hold and 
that the unlike materials become again separated. 
Innersole Strips are made in long lengths of ap 
proximately 44 inches and in Widths of thirteen 
inches to seventeen inches. A bundle of thirty 
to fifty of these strips is heavy and bends when 
picked up, and also When leaned against the wall 
on end as is done in the processing in the factory. 
This flexing, under considerable strain, frequently 
breaks the joints apart along part Or all of their 
length before the innersole strips are even put 
into process. Further breaking commonly occurs 
during the dieing-out process, and the subsequent 
steps of molding, tying up in tight case-lot 
bundles, edge binding, transporting about the 
factory, and fitting to the last. A broken joint at 
any of the above stages means the total loss of the 
innerSole as it cannot be repaired. From dieing 
out on, the loss is more serious than simply the 
COSt Of the innersole since the case lot has to be 
Sent back, the broken innersole have to be re 
placed by dieing-out and then processed by mold 
ing etc. up to the point to Which the remainder 
of the case has been carried, and the replaced, 
processed innerSoles have to be inserted in the 
proper part of the bundle by sizes and by lefts and 
rights. Breaking may also occur in the finished 
shoe during the course of its life which would 
Weaken the Shoe, and tend to detract from its ap 
pearance, comfort, and length of life. 

5. 

0. 

5 

20 

3) 

40 

50 

55 

2 
Another common complaint is that the beveled 

joints tend to cause the innersole member to flex 
in such a manner that the flexible ball portion 
abruptly bends away from the rigid or stiff toe 
and Shank portions, along a sharp line of bending. 
The effect of this is to induce flexing along a very 
narrow section of the insole instead of throughout 
the ball area, as desired. This flexing, along a 
Single narrow line at every step taken in the shoe, 
also contributes to the failure of beveled joints. 

It is also impractical to attempt to join dis 
similar materials of limited thickness by the bey 
eled edge method. Thus materials less than two 
irons thick cannot be Satisfactorily beveled and 
joined. 

Again in dieing-Out the bevel joint type of in 
soles, one side of the sheet has to be used for lefts 
and the opposite side for rights in order that the 
beveled edge of the flexible material will always 
be uppermost. This means that the operator has 
to turn the sheet, Over each time she changes from 
left to right. In actual practice, all of the lefts 
of a single size called for in the case will be iied 
out, and the operator Will then turn the sheet over 
and die-out the same number of rights. The op 
erator then shuffles the two stacks together, 
natching up the lefts and rights. 
This is not only a time-consuming operation, 

but also leaves quite an opening for mistakes in 
COunts, mismatching, etc. It also requires a Some 
What more intelligent operator than would other 
Wise be the case. Turning the long 44-inch sheets 
Over is a clumsy job, requires more space about 
the dinking machine, and tends toward greater 
hazard. 
A further drawback to beveled joint insoles is 

the variation in thickness from one part to an 
other. In actual practice, it is usually necessary 
to run the Shank piece as high as .120 to .140 in. 
in thickness. The flexible portion Will run about 
.080 inch in a so-called 3/2 iron innersole, and the 
fibre toe area, Will commonly run as light as .060 
inch. The thick shank area, is necessary to give 
adequate Strength. With the materials commonly 
employed. The thinner toe area is necessary to 
reduce costs The Overall effect of Such a varia 
tion in thickness, however, is not conducive to 
good shoemaking, which calls for an innersole 
makeup of as uniform thickness as possible. 
An object of the invention, therefore, is to in 

prove innersoles of the character noted and to 
deWise means for joining together dissimilar 
fibrous sheet materials in an effort to avoid the 
difficulties which are now attendant upon the use 
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of composite innersole members having beveled 
joints. 
As one solution to the problem of more satis 

factorily joining together dissimilar fibrous sheet 
materials, we have designed a multi-ply innersole 
member in which edges of dissimilar materials 
aire arranged adjacent to One another in stag 
gered relation, to provide a novel combination of 
dissimilar sheet materials. 
An important feature of the invention is an 

improved tongue and groove type of joint for 
Securing together edges of the dissimilar sheet 
materials. This joint is particularly effective in 
preventing the flexible ball portion of an insole 
from abruptly bending along a sharp line. In 
stead, a more gradual, rounded type of bending 
is provided in which a larger area of the flexible 
Sheet material is included. The joint is of such 
a nature that it entirely prevents breaking apart. 
Another important feature is an innersole 

Which may be used interchangeably for either 
lefts or rightS. 

Still another feature is an innerSole which is 
cheap to make, easily handled, durable, of excel 
lent flexing character in the portions where flexi 
bility is required, of excellent rigidity in areas 
that need to be rigid, more uniform in thickness, 
and especially adjusted to shoemaking operations 
Such as are practical in the manufacture of shoes. 
Other features will appear from the following 

description. In the accompanying drawing: 
Fig. 1 is a plan view of an innersole employing 

one embodiment of the invention; and 
Fig. 2 is a fragmentary elevational view illus 

trating the fore part of the innersole. 
The innersole of the invention is made up of a 

plurality of plies of fibrous sheet materials of 
unlike character. The several plies are utilized 
in strips arranged so that some of the strips over 
lap abutting edges of other strips to provide a 
double tongue and groove type of joint, 
An important element in providing the double 

tongue and groove joint in this embodiment of 
the invention is a thin center ply. The general 
plan of assembly of the plies includes starting 
with the centerply member as a continuous sheet 
of material, on either side of which are alter 
nately disposed relatively flexible plies and rela 
tively stiff plies in abutting relation. Then rela 
tively stiff plies in Spaced-apart relation are 
Superimposed on the abutting plies so that the 
Superimposed plies Overlap the underlying points 
of abutment of the intermediate plies. In this 
Way edges of stiff materials are brought into-con 
tact With edges of flexible materials over a con 
Siderable area and each material modifies the 
flexing character of the other to thus extend the 
region of bending. The innersole members are 
then died-out in the usual manner. 
AS an example of this embodiment of the in 

vention, we have illustrated in Fig. 1 an inner 
Sole member which includes a ball portion gen 
erally denoted by the arrow B; a toe portion de 
noted by arrow T; a heel portion denoted by arrow 
H; and a Shank portion denoted by arrow S. 
The innerSole is made of several plies which are 
illustrated in Fig. 2, in which numeral 2 denotes 
a thin center ply running the full length of the 
innersole. 
consist of a single ply of a relatively stiff fibrous 
board such as a layer of paper, preferably kraft 
or board of approximately .015 inch in thickness; 
or it may consist of a sheet of flexible material 
of approximately .015 inch in thickness; or it may 

The center ply 2 may for example 
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4 
consist of combinations of fibre board and flexible 
material as described at a later point. 
At the upper side of Center ply 2 is cemented 

another ply 4 which may consist of a layer of stiff 
paper board, preferably kraft, of approximately 
.030 inch in thickness. In abutting relation to 
the ply 4 on center ply 2 is provided another ply 
5, of relatively flexible character such as is con 
veniently provided by a rubber impregnated paper 

Sini 
larly, another relatively stiff ply 8, corresponding 
to ply 4, is provided in abutting relation to the 
Opposite side of ply 6. 
A top. ply if of a relatively thin, stiff, fibrous 

Sheet is then Superimposed on ply A in a position 
Such that it overlaps the line of abutment; 2 
and extends across over the ply 6 throughout a 
Substantial area. In the same manner a top ply 
4 is arranged to overlie the line of abutment 6 

Of plies 6 and 8. 
This arrangement is repeated at the under side 

of the centerply 2 with a second relatively flexi 
ble rubber impregnated paper sheet 8, being 
cemented as above and with abutting pies 20 and 
22 of stiff material being secured adjacent there 
to, and pies 24 and 26 occurring in overlapping 
relation with respect to line of abutment 28 and 
38 respectively. 
The center ply 2, running through the entire 

length of the innersole, has the inherent disad 
Vantage, when made of a relatively stiff, fibrous 
Sheet, of injecting stiff material in the flexible 
area, and When made of flexible material, of in 
jecting flexible material in rigid areas. This can 
be overcone by making the center ply from a 
Comparatively thin sheet of paper, such as one of 
approximately .004 inch in thickness on either 
Side of which are adhered strips of stiff, and flexi 
ble materials of somewhat greater thickness, such 
as .006 inch, in the same general arrangement as 
the ply shown in Fig. 2 and consisting of parts 4, 
6 and 8. In this arrangement, the single sheet 
of paper stock in the center is so thin that it 
causes no appreciable decrease inflexibility. 
A still greater degree of flexibility could be ob 

tained by making center ply 2 entirely from a 
sheet of flexible material, although this, as men 
tioned above, detracts from the rigidity of the 
rigid Shank portion. In applications where such 
decreased rigidity is objectionable, a form of con 
Struction can be used in which a series of stiff 
and flexible materials with abutting edges are 
Substituted for the center ply 2. In this style of 
Construction, the fibre board portion of the center 
ply in the toe piece could either coincide with the 
areas of parts 0 and 24 in Fig. 2, or preferably 
Would extend approximately A-inch further into 
the ball area indicated by B. In the joint be 
tween the ball area B and the shank area S, 
the portion of the center ply 2 made of stiff 
paperboard in the shank area could either coin 
cide in area with parts 4 and 26, or extend ap 
proximately 72-inch further into the ball area B. 
The portion of the center ply lying between the 
shank and the toe would be made of flexible ma 
terial. In this design, the portion of the ball area 
in Which extreme flexibility is desirable is made 
entirely of flexible material and at the same time 
the gradation from completely rigid material in 
the Shank and toe to the completely flexible ma 
terial in the ball area is made still more gradual, 
giving advantages as Subsequently explained. 

It will be observed that in all of these various 
arrangements there are provided at least four 
Separate tongue and groove assemblies which 
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combine to furnish an exceedingly strong bond 
between the two types of sheet material, well 
capable of resisting any tendency to become sep 
arated. Another result is a relatively wide Sur 
face Contact between the two sheet materials at 
their end portions, the immediate effect of which 
is to develop gradual bending over an increased 
area, and thus produce a more comfortable flexing 
action. This enables the innersole to hug the 
last and fit accurately against it, thus leading to 
better Shoemaking. Breaking apart is prevented 
both during manufacture of the shoe and also 
during the life of the shoe. Moreover, when the 
innersole is flexed, there is no feeling of bending 
along a sharp line. Instead, bending is spread 
over a relatively large area to give the effect of 
overall softness and yieldability without loss of 
necessary stiffness in the Shank and toe portions. 
This advantage is especially pronounced in the 
embodiment of the invention in which the Series 
of stiff and flexible materials with abutting edges 
are used as the center ply 2 in Fig. 2. 
The tongue and groove type of joint as may 

be readily seen is the same on each side and 
thus Soles may be used interchangeably for either 
lefts or rights. This is a definite advantage over 
the bevel point type of innerSole, only one side 
of which may be used as the top of the insole. 
As a Consequence of this advantage, the inner 
sole of the invention is more acceptable to shoe 
makers, is more readily salable, and more eco 
nomical to use. 
Another important aspect of the multi-ply con 

Struction resides in the fact that while overall 
stiffness and flexibility are provided at the de 
sired points, the rigid portion still possesses the 
ability to be easily penetrated by stitching needles 
and easily die cut. This results from the lami 
nated type of construction which involves a large 
number of sheeted fibrous materials laminated 
with adhesive layers. Many adhesive layers give 
Such a high degree of rigidity that it is possible 
to use much less costly fibres in the fibre board 
than would be practical with the bevel type of 
innersoles. Such a laminated Structure gives 
greater rigidity, thickness for thickness, than ma 
terials at present commonly used. Moreover, the 
structure is more easily penetrated by a sewing 
machine needle, which in turn permits easier 
and faster stitching with less needle heating. 
Such a laminated structure also has advantages 
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in dieing-out operations in that it extends die 
life, makes innersoles more easily removable from 
the die, and generally speeds up the dieing-out 
operation. - 

The greater rigidity per unit of thickness makes 
it possible to use somewhat lighter fibre board 
in the shank area. At the same time, the low 
cost of the fibre which can be used makes it 
practical to have the toe area at least as thick 
as the ball area. By decreasing the thickness of 
the shank area and increasing the thickness of 
the toe area, from that employed in the usual 
practice with the beveled type innerSole, a much 
greater uniformity in thickness is obtained, which 
gives definite shoemaking advantages as pointed 
out above. w 
The center ply member is particularly adapted 

to impregnation with bituminous materials to 
provide a so-called “bitusized' sheet which passes 
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6 
vapor freely but has a high resistance to the 
passage of free water. When so treated, the cen 
ter ply prevents wet feet from water passing 
through the Outer sole, Without obstructing pas 
Sage of moisture from perspiration. 
While we have shown several preferred em 

bodiments of the invention, it should be under 
St000 that various changes may be resorted to, 
Such as use of Stiffer sheet materials and different 
tongue and groove assemblies, in keeping with 
the Spirit of the invention as defined by the 
appended claims. 
We claim: 
l. As an article of manufacture an improved 

insole member including a relatively stiff toe por 
tion, a relatively flexible ball portion, a relatively 
stiff heel and shank portion, said ball portion 
composed of two plies of fiexible fibrous sheet 
imaterial Separated by a center ply of fibrous ma- . 
terial, said toe portion and said heel and shank 
portion composed of relatively stiff plies arranged 
at either side of the center ply in abutting rela 
tion to the relatively flexible plies, said toe por 
tion further including relatively stiff plies over 
lying points of abutment of the intermediate 
plies at either side of the center ply. 

2. An innersole member comprising a plurality 
of relatively flexible and relatively stiff plies of 
fibrous sheet material Secured together to pro 
Wide a flexible ball portion in the insole, edges 
of Said relatively flexible plies being abutted 
against edges of relatively stiff plies, and por 
tions of the flexible plies extending for a sub 
Stantial distance between contacting surfaces of 
other relatively stiff plies to provide an extended 
region of flexing in the Sole. 

3. An innerSole member comprising a plurality 
of relatively flexible and relatively stiff plies of 
fibrous sheet material and layers of adhesive ma 
terial Secured together to provide a flexible ball 
portion intermediate relatively stiff heel and toe 
portions, One of Said plies consisting of a central 
element extending throughout the innersole, said 
relatively flexible plies being mounted at either 
side of the central element and having their edges 
abutted against edges of relatively stiff plies, side 
portions of the flexible plies extending for a sub 
stantial distance between contacting surfaces of 
other relatively stiff plies to provide a region of 
gradual bending in the Sole. 

4. An innerSole member comprising a plurality 
of relatively flexible and relatively stiff plies of 
fibrous sheet material Secured together with 
layers of cement to provide a flexible ball por 
tion intermediate relatively rigid heel and toe 
portions, one of Said plies being impregnated 
With a bituminous Substance and extending 
throughout the Sole to constitute a central mois 
ture-controlling element, said relatively flexible 
plies being mounted at either side of the central 
element, edges of Said flexible plies abutted 
against edges of relatively stiff plies, portions of 
the flexible plies, together with their lines of 
abutment with the stiff plies, being covered with 
other Stiff plies to provide tongue and groove 
construction for extending the region of flexing 
in the Sole. 
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