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This invention relates to that class of devices 
intended for the correction or alleviation of those 
troubles which result from the weakening or 
breaking down of the arches of the feet. The 
present invention is to that particular type of 
Support Which is non-metallic and resilient. 

It is of course Well-known that the human 
foot is comprised of a great many small bones 
held in position by numerous muscles and ten 
dons. So arranged as to move with relation to 
One another in the act of walking and absorb 
the impact to which the foot is subjected in the 
shifting of the entire weight of the body from 
One foot to the other as occurs in the act of 
Walking. In the arrangement of the bones there 
is an arch which extends longitudinally of the 
foot between the heel and the front of the foot, 
and there is a transverse arch, known as the 
metatarsal arch, which extends crosswise of the 
foot forwardly of the longitudinal arch and rear 
Wardly of the toes. 
The longitudinal arch must be considered as 

comprising two complementary arch structures, 
i. e., the inner arch and the Outer arch. The lat 
ter is a true arch in a mechanical sense, while 
the former is a suspended structure maintained 
by muscles and tendons. It is also well under 
stood that through natural weakness or various 
Causes the muscle tissue Weakens or the tendons 
Stretch, allowing the various bones to move out 
of their normal relation, with the result that 
Various foot and leg strains develop as well as 
unnatural fatigue. 

In the act of Walking With the foot in a normal 
condition, the heel first contacts with the ground, 
the weight then shifts forwardly along the out 
side of the foot, then the foot rolls inwardly, 
shifting the weight to the inner side of the 
metatarsal arch to that part of the foot Which 
is commonly referred to as the “ball' of the 
foot, and as the foot lifts for the next step for 
Ward, the Weight is On that portion of the foot 
in advance of the ball and including the large 
toe. This shifting of the Weight by the forward, 
outward and in Ward roll brings the various bones 
and muscles into relative movement. When the 
bones of the foot structure are slightly displaced 
the foot cannot roll freely and comes doWin more 
or less flat, and such relative movement of the 
bones as does occur is strained and unnatural 
and produces fatigue, irritation and discOinfort. 
Warious corrective devices have heretofore 

been proposed, the most commercially Success 
ful of which are rigid, being made of steel, and 
being much higher on the inside of the longitudi 
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inal arch than on the outside, the purpose being 
to throw the weight of the foot naturally to the 
Outside of the foot and thereby approach a con 
dition comparable to that obtained with the bones 
in a natural position. The objection to such a 5 
rigid structure, however, is that it does not per 
nit of the natural movement of the bones rela 
tively to one another, holding them in a more 
or leSS fixed position, with the result that the 
muscles become atrophied, and instead of being 10 
corrective, Such devices in many cases aggravate 
WeakneSS both by preventing the natural de 
velopment of the muscles and preventing the 
proper free movement of the bones relatively 
to one another. As a matter of fact, such rigid 15 
devices destroy the suspended condition of the 
inner longitudinal arch by supporting it from 
below. 
Other devices have been proposed, among them 

being the structure disclosed in my Patent No. 20 
1,517,170, dated November 25, 1924, wherein the 
Support is non-metallic, and therefore permits 
relative movement of the bones, tending in the 
ory to overcome many of the objections of the 
rigid metal arch support. 25 
The development of such devices, however, has 

been on the theory that the support should be 
thicker on the inner side of the foot than on the 
Outer side, tending to throw the weight to the 
outside of the foot. This is the arrangement 30 
disclosed in my Said patent above referred to. 
I have since determined that this is not sound, 
first, for the reason that it tends to shift the 
Weight unnaturally to the outside of the foot, 
compelling the foot to walk upon an incline plane 35 
actually displacing the foot at the ankle-a. 
condition antagonistic to natural Walking. This 
condition then tends to prevent the roll of the 
foot naturally toward the inside tread of the 
metatarsal arch; and secondly, it tends to offer 40 
greater resistance to the suspended inner longi 
tudinal arch by Support from below, and there 
fore correcting the outer longitudinal arch 
which may be properly restored to position by. 
pressure from below. 45 
Such an arrangement, while tending consider 

ably to alleviate the effects of a Weakened or 
broken down arch, does not create the proper 
corrective influences desirable for developing the 
muscles of the foot and overcoming the inherent 50 
Weakness. After considerable experiment on a 
large number of patients I have determined that 
the most corrective, as well as the most alleviat 
ing results, are obtained by the use of a material 
in the manufacture of devices of this kind which is 
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is highly elastic and flexible, out which is re 
strained from too much displacement, and which 
is either of Substantially uniforn. EranSVerSe 
thickness, or is slightly higher on the outside of 
the foot than on the inside. 
The present invention may be readily under 

stood by reference to the accompanying dra W 
ing in which: 

Figure 1 represents a plan view of a Support 
embodying nay invention; 

Figure 2 is a side elevation of the Support shown 
in Figure l; 

Figure 3 is a transverse vertical section in the 
plane of line III-III of Figure ; 

Figure 4 is a view similar to Figure 1 of a slight 
ly modified shape of Support: 

Figure 5 is a view similar to Figure 3 showing 
a support which is higher at the outside of the 
foot than at the inside; and 

Figure 6 is a somewhat schematic view showing 
the approximate location of the Support of Fig 
lure 1 in a shoe. 

Referring first to the construction shown in 
Figures 1, 2 and 3, the device comprises an in 
tegral mass of Sponge rubber 2 having a relatively 
thin flat heel portion 3, an arched Supporting 
portion. A which increases in thickness longitu 
dinally from the heel portion to a point Which 
corresponds substantially to the highest portion 
of the arch of the wearer and which then tapers 
off gradually to the front edge of the Support, 
the length and curvature of the portion 4 corre 
sponding generally to the length and curvature 
of the foot to which the device is applied. In 
order to secure the proper corrective action, the 
supports are inade in different sizes. A section 
transversely of the Support at airy point between 
the heel portion and the extreme front portion 
shows the part 4 to be of Substantially uniform 
transverse thickness, as indicated by Figure 3, 
which shows a typical cross-section through the 
part 3 of the arch Support. 

Vulcanized to the upper Surface of the arch 
support is a layer of rubber impregnated fabric, 
which is substantially co-extensive With the Sup 
port, and which is designated 5. The fabric 
which I prefer to use and which is a conner 
cially availabie material Suggesting in appear 
a.ince so-called “oil cloth', but Which is impreg 
nated with rubber, presents a Smooth Surface on 
which the foot can slide when the device is in a 
shoe, whereas the sponge rubber itself presents 
a friction surface which does not permit the foot 
to slide easily. Aside froin providing a relatively 
slippery and non-absorbent surface, however, it 
does, through being vulcanized to the mass of 
sponge rubber, serve to hold the rubber somewhat 
in place. Being a fabric, it does not stretch or 
fioW sidewise to an excessive amount the way 
sponge rubber will, thus Serving to prolong the 
life of the Support and Serving to keep the Sup 
port in condition where it will longer effectively 
provide the proper conditions for Support. Be 
ing a fiexible material, it of course permits of 
Such distortion as is required to meet the move 
ment of the foot in the act of Waiking. I prefer 
that this layer of vulcanized fabric be provided 
only on the top surface of the Support for the 
reason that when located at the top of the Sup 
port it provides a low friction Surface and pro 
wides ample means to keep the Sponge rubber 
closely to its shape. The bottom surface of the 
support, however, is preferably the surface of the 
Sponge rubber. This provides a high friction 
Surface for contact with the bottom of the shoe 
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in which the support is placed, which serves to 
better hold the device in place in the shoe When 
the foot is being slipped into tha Shoe, and SerWeS 
to better retain the device against Creeping in 
the act of Walking. Moreover, Since the botton 5 
of the Support is the natural SUrface of the Sponge 
rubber, a more natural “flow' or displacement 
of the rubber may occur in the act of Walking 
than if the rubber Were corinoletely confined On 
both surfaces. It has the further advantage of 10 
permitting the circulation of air more readily 
through the mass of Sponge rubber, tending to 
prevent the air from being trapped to too great 
an extent in any portion of the Lober. 

Passing completely through the arch Support, 15 
including the Sponge rubber and the rubberized 
fabric on the top Surface, are a number of rela 
tively large holes 6 distributed more or less hap 
hazardly over the area. Of the Support and One 
arrangement of which is shown in Figure 1 of 20 
the drawing. These holes serve first to materi 
ally lighten the Weight of the Support as their 
total area, represents a relatively large percent of 
the area of the Support, and the Support may be 
from 20 to 35% lighter than if the holes were 25 
not present. A second advantage of these holes 
is that, in Walking perspiration of the foot occurs, 
and the Smooth. Surface of the ribberized fabric 
would tend to increase the Sweating and moisten 
ing of the foot. By providing the holes, not only 30 - 
is ventilation obtained, ut a more or less forced 
circulation of air is brought aboli, by reason of 
the fact that the corn pression of the Sponge rubber 
tends to create an air preSSure in these holes, 
establishing a mild but definite circulation of air 35 
under the entire area of the foot, thus overcom 
ing the objections incident to the use of a smooth 
rubber or leather Surface on a device of this 
character. This effects the rapid evaporation of 
foot moisture. 40 
A further advantage of the holes is that When 

the rubber is compressed together he air in the 
holes provides a Support for the foot. Finally, 
the holes provide a Space into which the rubber 
can be displaced or squeezed in the act of Walk- 45 
ing, tending toward better supporting action and 
preventing too great a compression of the rubber 
at any One point, 

Figure 6 illustrates the manner of application 
Of the Support to the shoe. In this figure, des- 50 
ignates the Shoe. The Support sits in the bottom 
of the shoe with the heel portion 3 in the heel of 
the Shoe, and With the Supporting portion 4 ex 
tending over the shank of the shoe, the forward 
portion of the Support terminating at about the 
Widest point of the toe portion of the shoe. The 
Support is the full Width of the bottom of the 
Shce at the heel portion, and it has parallel sides 
So that forwardly of the heel portion it drops 
away from the outer side of the shoe, but re- 60 
rinains close to the inner Side of the shoe. In 
the act of Walking, the load first connes on the 
heel in the neighborhood of the point marked X. 
Since the Support tends to hold the outer longi 
tLidinal arch of the foot up in its normal place, 65 
the natural tendency of the wearer is for his 
Weight to be throW to the outside of the shoe. 
Consequently, it is unnecessary that the Support 
be sloped outwardly for this purpose. Since the 
Support is of uniforn transverse width in the ar. 70 
rangement described, the rubber along the out 
Side of the part 4 is compressed to a greater ex 
tent than is the rubber along the inside of the 
arch support. This is desirable, because it gives 
a substantial support from below to the outer 75 
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longitudinal arch and only a slight upward pres 
sure to the suspended inner arch construction of 
the foot, and causes the wearer to naturally and 
instinctively roll his foot toward the inside of 
the foot as the step approaches completion. In 
other words, as the step progresses, the Weight 
shifts from the point X partially along the out 
side edge of the arch support toward the point 
marked Y somewhat near the outside of the 
metatarsal arch. The greater compression of 
the rubber along the outside edge of the support 
Serves to naturally make the Walker “toe in' So 
that the weight shifts approximately to the point 
Z at the inner side of the metatarsal arch, and 
at this time the weight is then properly assumed 
by the foot at points X, Y and Z. The forward 
end of the support terminates just under the 
metatarsal arch. 
The device, therefore, has the function, first, 

of holding the bones of the foot in a substantially 
normal position and has the further tendency to 
make the wearer “toe in', i. e., shift the Weight 
from the point Y to the point Z. when the step is 
completed and before the foot starts to bend for 
the next step. Since the device is of uniform 
width and is only as wide as the heel of the shoe, 
it does not give full support across the Width of 
the foot at the front of the longitudinal arch, 
With the result that the shape of the support is 
such as to maintain the inner longitudinal arch 
Suspended. 
Where it is desirable to give some Support to 

the anterior or metatarsal arch, the arrangement 
shown in Fig. 4 may be resorted to instead of the 
arrangement shown in Fig. 1. Generally, the tWO 
devices are similar and Similar reference null 
nerals have been used to designate the corre 
sponding parts. The front edge of the support, 
instead of being straight acroSS, is rounded, as 
indicated at 8, and tapers off slightly leSS gradu 
ally. By reason of the rounded part it is slightly 
longer, and the rounded part extends under the 
anterior arch between the points Y and Z, as in 
dicated by the dotted lines in Figure 6, thereby 
lending support to the anterior arch. 
In the arrangement which I have described, 

the support is of uniform transverse thickness 
across the portion 4. In the treatment of ag 
gravated foot conditions I have found that in a 
sponge rubber device of this kind a benefit is 
derived from having the support slightly thicker 
along its outside edge than along its inside edge, 
this being contrary to the accepted Way of de 
signing arch supports. This is shown in Figure 5 
wherein the structure is generally the same as 
that shown in Figure 3 and wherein correspond 
ing reference numerals have been used to desig 
nate corresponding parts. In this figure, 9 desig 
nates the outer edge of the support, and 0 is the 
inner edge. At any point transversely of the 
arch Supporting part 4 the Support is slightly 
thicker along the outer edge, tapering down grad 
ually toward the inner edge. As previously ex 
plained, the support extends under the entire 
arch of the foot and is thick enough to give Sup 
port at any point of the main or longitudinal arch. 
It therefore naturally tends to hold the bones in 
a correct position so that there is a natural ten 
dency for the weight to be thrown along the Outer 
edge of the arch. 

This tends to compress the outer edge of the 
support more than the inner edge, with the re 
sult that in the act of walking, the Support is 
compressed to a point where the inside is really 
materialiy higher than the outside. By increas 

3. 
ing the thickness of the outside edge of the sup 
port a greater resistance to compression is built 
up along the Outer edge, tending first to give 
added Support to the Outside of the arch and tend 
to cause the wearer to “toe in' as he is walking. 5 
By using sponge rubber as the material for the 

arch Support, a greater degree of compressibility 
and flexibility is obtained than where the device 
is formed of solid rubber. Resilience, further 
more, is obtained through the fact that the porous 10 
rubber Sponge traps the air and the cushioning 
effect is secured partially by the compressing of 
this entrapped air. Under the constant impact 
of Walking, the expansion and compression of the 
air serves to keep the rubber from becoming com- 5 
pacted, whereas a sufficiently soft solid rubber 
body tends to become permanently distorted under 
the continued impact of walking. Furthermore, 
the Sponge rubber is of substantially uniform 
porosity so that a given thickness of it always 20 
has about the Sanne degree of resilience. The 
Wearer therefore is not conscious of any localized 
areas of counter-pressure, the entire device feel 
ing Smooth and comfortable under the foot of 
the Wearer. 25 
The observed advantages of the invention are, 

principally, that the device, while Supporting the 
bones of the foot in proper position, permits of 
their proper relative movement, and at the same 
time tends to cause the foot to roll and the walker 30 
to “toe in' in a natural Way. 
While it is normally as high or higher on the 

outer edge than on the inner edge, it compresses 
along the Outer edge to a greater extent than 
along the inner edge in the act of Walking, giv- 35 
ing at a point in the act of Walking the effect 
of a Support which is higher on its inner side 
than on its Outer Side. That is, when the rubber 
is compressed on its outer edge and is under 
little compression at the inner edge, the sup- 40 
port actually provides a support which slopes in 
use outwardly, but without unduly pressing up 
on the inner longitudinal arch. However, it 
creates a tendency for the foot to ultimately roll 
in Onto the ball of the foot in the final portion 45 
of the step, rather than tending to hold the 
weight to the outside of the foot, as do present 
arch supports having the outside definitely lower 
than the inside. Because of the fact that it gives 
a natural movement to the walking and allows 50 
the proper relative shifting of the bones, the foot 
is properly exercised and the muscles are de 
veloped, so that minor defects can be naturally 
corrected and the effect of major breakdowns 
very materially alleviated. 55 

I claim: 
1. An arch support comprising an integral 

body of Sponge rubber having a heel portion and 
having a supporting portion extending forwardly 
of the heel portion, the Supporting portion hav- 60 
ing a longitudinally curved surface conforming 
to the arch of the foot, the arch supporting por 
tion being slightly thicker along its outside edge 
than along the inner edge or intermediate por 
tionS. 65 

2. An arch supporting device comprising an 
integral mass of Sponge rubber having a rela 
tively thin flat heel portion and an arch support 
ing portion extending forwardly from the heel 
portion, the arch Supporting portion being arched 70 
longitudinally, the length of the arch Support 
ing portion being Sufficient to extend from the 
heel to a point under the anterior arch of the 
foot of the wearer, the arch Supporting portion 
throughout the major portion of its length being 75 
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substantially equal to the width of the shoe in 
which the support is placed, the extreme forward 
portion of the Support being of less width, where 
by it extends, partially under, the center of the 
anterior arch of the foot of the Wearer without 
lifting the parts of the foot at each side of the 
center of the anterior arch, the top surface of 
the rubber having a layer of rubberized woven 
fabric vulcanized thereto for holding the rubber 
in shape, certain portions of the arch support 
ing portion having holes therethrough of rela 
tively large diameter providing for the ... displace 
ment of the rubber, the circulation of air, and 
increasing the resilience of the Support. 

3. An arch Support comprising a heel portion 
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and an arch supporting. portion extending for 
Wardly of the heel portion, the arch supporting 
portion having the top thereof curved in a lon 
gitudinal direction, the curvature beginning at 
the heelportion and extending forwardly to the 
forward. end-of the support, the length of the 
supporting portion being such as to extend only 
approximately to the region of the anterior arch 
of the wearer's foot, the arch supporting portion 
comprisingia mass of Sponge rubber having a 
fabric layer vulcanized to the top surface there 
of, the arch Supporting portion being of gradually 
diminishing thickness from the outside toward 
the inside edge thereof. 
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