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[57] ABSTRACT 
A shoe has an insole, an outsole, and a midsole situated 
between the insole and outsole, with a wedge member 
being situated between the midsole and outsole at a heel 
region thereof and extending from the heel region 
toward an arch region thereof. This wedge member is 
formed with at least one opening situated at the heel 
region and extending downwardly from the midsole 
toward the outsole with the midsole and insole both 
having sufficient ?exibility to extend at least partly into 
said opening in response to receiving the weight of the 
wearer of the shoe, so that the shoe can adapt itself to 
the shape of the foot of the wearer and contribute 
toward uniform support for the foot. 

7 Claims, 4 Drawing Figures 
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SHOE SOLE STRUCTURE 

BACKGROUND OF THE INVENTION 

The present invention relates to shoes. 
In particular, the present invention relates to sole 

structure of shoes and especially the sole structure of 
sport shoes. 
The invention relates in particular to a sole construc 

tion which includes an insole, an outsole, and a midsole 
situated therebetween, with a wedge member situated 
between the midsole and outsole at a heel region 
thereof, extending from the heel region toward an arch 
region thereof, with this wedge member being integral 
with the outsole and/or midsole, or being in the form of 
a body separate from the midsole and outsole. 
The facility with which a shoe, particularly a sport 

shoe, is used is determined to a large extent by the con 
struction of its sole, and in particular by the elasticity of 
the entire sole and its capability of adapting itself itself 
so as to afford uniform support for feet of different 
shapes. 
With conventional sole structures, particularly of 

known sport shoes, there is the drawback that since the 
sole must be relatively ?rm at the heel region, the sole 
is at the same time at the heel region of relatively low 
elasticity, so that it cannot adapt itself to differently 
shaped feet, with the result that a detrimental stress is 
imposed on the foot causing, for example, a descended 
arch and formation of a bone spike at the heel. A further 
drawback of conventional shoes of this type is the fre 
quent development of sore toes, due to the fact that the 
foot unavoidably slips forwardly toward the tip of the 
shoe, and also due to perspiration of the foot. 

SUMMARY OF THE INVENTION 
It is accordingly a primary object of the present in 

vention to provide a shoe which will avoid the above 
drawbacks. 

It is in particular an object of the present invention to 
provide a shoe construction capable of ?rmly support 
ing the foot at the heel region thereof while at the same 
time being capable of adapting the shoe to feet of differ 
ent shapes and affording a uniform support for the foot. 

Also it is an object of the present invention to provide 
a construction of this type which will operate to pre 
vent slipping of the foot toward the tip of the shoe. 

In addition, it is an object of the present invention to 
provide a shoe construction which will greatly alleviate 
problems in connection with perspiration of a foot in a 
shoe. 

In order to achieve the above objects, there is situated 
between the midsole and outsole of a shoe, at a heel 
region thereof, a wedge member which is formed with 
an opening in the form of one or more apertures, depres 
sions, grooves, or the like, this opening or openings 
being situated at the heel region and if desired also 
toward the arch region. The latter opening or openings 
formed in the wedge member are situated at an upper 
region thereof next to the midsole while the midsole and 
insole are made of suf?cient ?exibility and elasticity to 
be capable of extending at least partly into the opening 
or openings in the wedge member so as to adapt the 
shoe to feet of various shapes and so as to afford a uni 
form support for the foot. 
The midsole and/or the insole, particularly at their 

regions which are situated over the above opening or 
openings in the wedge member have a sufficient elastic 
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2 
ity to be capable of extending downwardly with at least 
part of the midsole being received. in the above opening 
or openings, and if the‘material used for the midsole 
and/or insole is not suf?ciently elastic, these compo 
nents can be punched, perforated, or otherwise treated 
so as to have their ?exibility and elasticity increased. 
With the structure of the invention there is the fur 

ther advantage that the construction is such that it con 
tributes at the same time to preventing the tendency of 
the foot to slip forwardly toward the tip of the shoe, so 
as to avoid in this way sore toes. Moreover, inasmuch as 
the midsole, together with the insole, move, when the 
shoe is worn during walking, running, or the like, alter 
nately into and out of the above opening or openings in 
the wedge member, the midsole cooperates with the 
opening or openings in the wedge member to form a 
structure similar to a diaphragm pump, inasmuch as the 
volume of the opening or openings in the wedge mem 
ber increases and decreases during movement of the 
elastic midsole and insole downwardly toward and 
upwardly away from the outsole during walking, run 
ning, or the like. This action is utilized in accordance 
with a further feature of the invention to ventilate the 
foot by achieving an air-conditioning of the interior of 
the shoe. 

BRIEF DESCRIPTION OF DRAWINGS 

The invention is illustrated by way of example in the 
accompanying drawings which form part of this appli 
cation and in which: ' 

FIG. 1 is a schematic side elevation of a shoe accord 
ing to the invention, with FIG. 1 showing the structure 
of the shoe sole in a longitudinal section; 
FIG. 2 shows the shoe of FIG. 1 as it appears when 

looking toward the bottom of the shoe with part of the 
bottom surface being fragmentarily indicated; 
FIGS. 3 and 4 are schematic fragmentary sectional 

illustrations of the manner in which the structure of the 
invention operates to ventilate the interior of a shoe, this 
ventilating structure being combined with the shoe of 
the invention when required. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to FIG. 1, the shoe illustrated therein 
has an upper 11 which is only schematically indicated 
inasmuch as the details thereof form no part of the pres 
ent invention. The illustrated shoe has a sole 10 which is 
constructed in accordance with the present invention. 
This sole 10 has an outsole 12, an insole 19, and a mid 
sole 13. Situated between the midsole 13 and the outsole 
12 is a wedge member 14 located at the heel region of 
the midsole 13 and outsole 12 and extending from the 
heel region along the arch region as illustrated. This 
wedge member 14 can be integral with either one or 
both of the components 12 and 13, or it may be in the 
form of a separate body as illustrated. Thus, the compo 
nents 12-14 may be made of a suitable rubber or plastic 
material and they can be ?xed to each other as, for 
example, by a suitable cement. The wedge member 14 
gives the sole 10 a desired configuration in particular at 
the heel portion thereof. The components 12 and 13 are 
in the form of elongated layers, while the outsole 12 has 
a bottom friction surface 18 of good wearing properties 
and made with a suitable relief pattern as is apparent 
from FIGS. 1, 3, and 4 and as is indicated schematically 
and fragmentarily in FIG. 2. 
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At the heel region or area A of the illustrated sole 10 
of the shoe, where the heel and arch of the foot are 
situated when the shoe is worn, the wedge member 14 is 
formed, according to a particular feature of the inven 
tion, with at least one opening or, aperture 15 situated 
substantially centrally of the heel region. This opening 
15 extends downwardly from the lower surface of the 
midsole 13 toward the outsole 12. At its upper end next 
to the lower surface of the midsole 13 the opening 15 
has its maximum area while having a tapered or cham 
ferred portion 16 as illustrated. 
The midsole 13 as well as the insole 19 are flexible and 

capable of elastically yielding in the direction of the 
arrow B shown in FIG. 1, so that under the load im 
posed on the sole at the heel region thereof the midsole 
13 and insole 19 are capable of entering into the opening 
or aperture 15 at its tapered portion 16, thus enabling 
the shoe to adapt itself to differently shaped feet. 
With the particular construction of the invention 

which is illustrated in the drawings, the wedge member 
is formed forwardly of the opening 15 with additional 
openings or apertures 17 which are of a smaller diame 
ter than the opening 15 and which may be distributed, 
for example, in the manner apparent from FIGS. 1 and 
2, so that in this way the elasticity and adaptability of 
the sole in this particular region is increased and/or the 
sole is relieved in this way. In accordance with the 
invention the wedge member 14 may be made of a rela 
tively hard material, while still achieving the desired 
adaptability of the sole. If required, additional rein 
forcements increasing the rigidity of the wedge member 
14 may be used in connection with the wedge member 
14. The insole 19 is made of an inherently elastic mate 
rial, and the adaptability thereof may be enhanced, if 
necessary, at the heel region by forming in the insole 19 
a plurality of slits 20 which are cut or sliced through the 
insole 19 to achieve the structure shown schematically 
in FIG. 1. 
As has been pointed out above, one of the drawbacks 

encountered particularly with known sports shoes is the 
undesirable effects resulting from perspiration of the 
foot. In order to avoid this drawback, it is possible 
according to a further feature of the invention to bring 
about a ventilation and air-conditioning of the interior 
of the shoe. In this connection reference is made partic 
ularly to FIGS. 3 and 4. 
When the shoe is pressed toward the ground or floor 

therebeneath, during wearing of the shoe, the heel of 
the wearer presses down on the insole 19 and through 
the latter on the midsole 13, thus displacing these com 
ponents downwardly into the opening 15 so as to de 
crease the volume thereof. The decreased volume VI of 
the opening 15 is indicated in FIG. 3. A passage means 
communicates with the opening 15, and this passage 
means includes an air-intake duct 23 which places the 
opening 15 in communication with the outer atmo 
sphere. While the portion 23 of the passage means is 
shown schematically in FIGS. 3 and 4, it will be noted 
from FIG. 1, that the passage means 23 is shown in FIG. 
1 extending along the lower region of the wedge mem 
ber 14 at the upper surface of the outsole 12, this portion 
23 of the passage means extending from the opening 15 
to the rear of the sole as illustrated in FIG. 1. The pas 
sage means also includes an exhaust duct 24 leading 
from the opening 15 forwardly through the wedge 
member 14 and from the latter through the midsole 13 
and insole 19 into the interior of the shoe, as is particu 
larly apparent from FIGS. 1 and 2. Thus it will be seen 
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4 
that the exhaust duct 24 of the passage means extends 
forwardly from the opening 15 across a number of the 
openings 17 and from the forwardmost opening 17 of 
FIGS. 1 and 2 along a pair of branches through the 
midsole 13 and insole 19 into the interior of the shoe. 
The passage portion 23 is provided with a check valve 
21, schematically illustrated in FIGS. 2-4, which per 
mits air to flow only from the outer atmosphere into the 
opening 15, while the portion 24 of the passage means 
has a check valve 22 which permits the air to flow 
through the passage 24 only toward the interior of the 
shoe. 
As the shoe is pressed against the ?oor or ground, the 

insole 19 and midsole 13 are depressed to assume the 
con?gurations 13a and 19a indicated in FIG. 3, so that 
the air which formerly was contained in the initial rela 
tively large volume V; (FIG. 4) of the opening 15 is 
discharged in part through the duct 24 to the interior of 
the shoe. It will be noted that at least some of the open 
ings 17 contribute to this effect also. Thus it will be seen 
that just in front of the largest opening 15 three open 
ings 17 are distributed across the wedge member 14 
with these openings also having upper tapered end re 
gions into which the midsole 13 and insole 19 can partly 
extend as shown for the opening 15 in FIG. 3, so that 
the volume of air which is “pumped” is achieved not 
only from the opening 15 but in part also from at least 
some of the openings 17 in the particular example illus 
trated. Of course, in response to the reduction of vol 
ume which takes place when the shoe changes from the 
position of FIG. 4 to the position of FIG. 3, the air is 
prevented from passing to the outer atmosphere by way 
of the check valve 21 and by its increase in pressure 
automatically opens the valve 22 so as to flow the inte 
rior of the shoe. In this way it is possible to ventilate the. 
foot of the wearer. 
With this construction it is possible to provide in the 

upper 11 of the shoe air outlets at points which are 
situated with a view to achieving a proper ventilation. 
When, immediately after the shoe has the position 

indicated schematically in FIG. 3, the the individual 
wearing the shoe raises his foot in preparation for the 
next step, the shoe of course separates from the ground 
or ?oor previously engaged thereby, and due to the 
elasticity of components 13 and 19 they return to the 
condition indicated in FIG. 4, so that the volume of the 
opening 15 increases, thus bringing about closing of the 
valve 22 and opening of the valve 21 so that additional 
air is received in the opening 15 and of course in at least 
some of the openings 17 as set forth above. Thus, when 
air is displaced into the shoe the air flows in the direc 
tion indicated by the arrow C in FIG. 3, while when air 
?ows from the outer atmosphere into the opening or 
openings in the wedge member 14 the air ?ows in the 
manner indicated by the arrow D in FIG. 4. 

It is to be noted that the valves 21 and 22 schemati 
cally indicated in FIGS. 2—4 are not absolutely essential. 
It is possible even without these valves to achieve venti 
lation of the interior of the shoe. Thus, even without 
these valves due to the displacing of the midsole 13 and 
insole 19 into and out of the opening 15 and, in the 
particular example illustrated, at least some of the open 
ings 17, air will ?ow back and forth through the passage 
means 23, 24 to achieve the desired ventilation effect. In 
the event that valves 21 and 22 are not utilized it may be 
desirable to provide additional passages 23 and 24. 

It is to be noted that with the structure of the inven 
tion, in addition to achieving the advantages set forth 
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above, there is the additional advantage of reducing the 
weight of the shoe without detracting from the required 
?rmness of the sole. Moreover, although reference has 
been made above to a wedge member, the invention is 
equally applicable to sole constructions where the 
wedge member which gives the sole a desired con?gu 
ration is not truly wedge-shaped and is integral with the 
midsole 13 and/or the outsole 12. With such a construc 
tion it is possible to achieve the results of the invention 
by forming the sole with suitable recesses, bores, and 
the like at suitable locations. 
Of course, the invention is not to be con?ned to the 

particular details set forth above and shown in the 
drawings, inasmuch as these details may vary within the 
scope of the inventive concept as de?ned by the claims 
which follow. 
What is claimed is: 
1. In a shoe, an insole, an outsole, and a midsole situ 

ated between said insole and outsole, and a wedge mem 
ber situated between said midsole and outsole at a heel 
region thereof and extending from said heel region 
toward an arch region of said midsole and outsole, said 
wedge member having an upper region situated next to 
said midsole and being formed with at least one opening 
extending from said midsole at said upper region of said 
wedge member downwardly toward said outsole, said 
opening having a maximum area directly next to said 
midsole at the lower surface thereof and tapering down 
wardly for at least part of the distance from said midsole 
said insole and midsole both being of suf?cient ?exibil 
ity to extend at least partly into said opening of said 
wedge member when the shoe is worn with the foot of 
the wearer pressing downwardly on said insole and 
through the latter on said midsole, whereby the shoe 
can adapt itself to differently shaped feet while afford 
ing a uniform support for the foot, said insole and mid 
sole cooperating with said opening for decreasing the 
volume thereof when said insole and midsole are dis 
placed downwardly when receiving the weight of a 
foot in said shoe with said insole and midsole having 
suf?cient elasticity to move outwardly of said opening, 
increasing the volume thereof, when the weight of the 
foot is not transmitted to said wedge member. 
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6 
2. The combination of claim 1 and wherein said open 

ing of said wedge member is situated substantially cen 
trally of said heel region. 

3. The combination of claim 2 and wherein said 
wedge member is formed forwardly of said opening 
with a plurality of additional smaller openings also ex 
tending downwardly from said midsole toward said 
outsole. 

4. In a shoe, an insole, and outsole, and a midsole 
situated between said insole and outsole, and a wedge 
member situated between said midsole and outsole at a 
heel region thereof and extending from said heel region 
toward an arch region of said midsole and outsole, said 
wedge member having an upper region situated next to 
said midsole and being formed with at least one opening 
extending from said midsole at said upper region of said 
wedge member downwardly toward said outsole, said 
insole and midsole both being of suf?cient ?exibility to 
extend at least partly into said opening of said wedge 
member when the shoe is worn with the foot of the 
wearer pressing downwardly on said insole and 
through the latter on said midsole, whereby the shoe 
can adapt itself to differently shaped feet while afford 
ing a uniform support for the foot; said insole and mid 
sole cooperating with said opening for decreasing the 
volumn thereof when said insole and midsole are dis 
placed downwardly when receiving the weight of a 
foot in said shoe with said insole and midsole having 
suf?cient elasticity to move outwardly of said opening, 
increasing the volume thereof, when the weight of the 
foot is not transmitted said wedge member, and passage 
means extending from said opening at least through said 
midsole and insole for ventilating the interior of the 
shoe due to the increase and decrease in the volume of 
said opening while the shoe is worn. 

5. The combination of claim 4 and wherein said pas 
sage means has a portion extending from said opening to 
the outer atmosphere. 

6. The combination of claim 5 and wherein a check 
valve means cooperates with said passage means for 
permitting air to travel only from the outer atmosphere 
into the interior of a shoe. 

7. The combination of claim 6 and wherein said pas 
sage means extends in part through said wedge member. 
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