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This invention relates to improvements in 
appliancescommonly known as arch supports 
which appliances are designed to aid in Sup 
porting the arches of the foot and to prevent 

5 °flat feet?. 
The object of the present invention is to 

provide an appliance for reenforcing the 
arches of the foot and which will also aid 
in restoring the same to normal position. 
One of the objects of the invention is to 

provide means acting longitudinally of the 
foot to resist the depression of the arches of 
the foot. * . 

Another object of the invention is to pro 
5 Vide means acting longitudinally of the foot 
tending to shorten the span of the arches of 
the foot and thereby to restore the bones of 
the foot which have been displaced, to their 
normal position. 

Another object of the invention is to pro 
vide an appliance of the character above de 
Scribed with means acting when pressure is 
applied to the foot to prevent lateral Separa 

of the metatarsals and phalanges of the 
oot. 
A further object of the invention is to pro 

vide a device of the character described with 
means for resisting lateral separation of the 
bones forming the crest of the arch of the 
skeleton of the foot when pressure is applied 
to it. - 

Another object of the invention is to pro 
vide an appliance for reenforcing the arches 
of the foot comprising flexible means extend 
ing longitudinally of the foot and tending to 
resist the depression of the arch in combina 
tion with other means extending around the 
foot and around the leg above the ankle joint 
in Šubstantial parallelism to the transverse 
ligaments of the foot, Such as the transverse 
crural ligament and the cruciate crural liga 
ment. 

In short the object of the invention is to 
provide a mechanical device which conforms, 
in So far as is possible, in its action to the 
action of the normalligaments and muscles of 
the foot and which will so act as to reenforce 
Such muscles and ligaments of the foot and 

, enable them in a relatively short time to re 
Store displaced bones of the foot to their nor 
mal position, thus enabling the ligaments, 
muscles and tendons to resume their pristine 
strength. 
Other objects and features of the invention 

wili more fully appear from the following 
description and the accompanying drawings 

and will be particularly pointed out in the 
claims. 

In thedrawings: 
Fig. 1 is an elevation of the outside of the 

foot showing a preferred form of the appli 
ance embodying the presentinvention secured 
thereto; 

Fig. 2 is a similarelevation of the inside of 
the foot; » 
Fig 3 is a developed plan view of a pre 

ferred form of appliance embodying the in 
vention; 

Fig. 4 is a diagrammatic view of a human 
foot illustrating the principal muscles, ten 
dons and ligaments in their normal position 
and in dotted lines a preferred embodiment 
of the present invention applied thereto; 

Fig. 5 is a diagrammatic view illustrating 
particularly the skeleton of the foot showing 
particularly the medial arch of the foot and 
illustrating the appliance embodying the 
present invention in its relation thereto. 
The object of the present invention as 

above mentioned is to provide an appliance 
for the human foot which will act when the 
weight of the body is imposed upon the foot 
in the Saime general directions as the normal 
ligaments, tendons and muscles of the foot 
and aid them, first, in their efforts to restore 
displaced bones of the foot and, second, by 
Supplementing their action will relieve then 
from abnormal strain and therebyenable the 
natural restoring processes of the body to re 
Store the strained ligaments, tendons and 
muscles to their pristine condition. » 
This is accomplished in the present inven 

tion by providing tension means extending 
longitudinally of the foot having at its op 
posite ends means respectively engaging the 
anterior portion of the foot and the heel of 
the foot and acting when pressure is applied 
to the foot, first, to resist the depression of 
the arches of the foot and, Second dur 
ing the flexure of the ankle when the weight 
of the body is applied to the toe portion of 
the foot in Walking to act upon the tension 
member in Such a manne as to cause it to 
shorten or to tend to shorten the span of the 
arches of the foot. 

In order more accurately to describe the 
construction and particularly the function of 
the appliance embodying the present inven 
tion I have illustrated and will briefly de 
scribe the principal members of the foot 
which are influenced by the appliance em 
bodying the present invention. 
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The skeleton structure of the foot is of 
general triangular Or pyramidal form, the 
base of the triangle being the Sole of the foot 
and the legs of the triangle Or pyramid con 
verging upwardly therefrom to the crest of 
the arch of the skeleton. The legs of the üri 
angle or pyramid rest upon the base in es 
sentially three points forming a three-point 
SUppOrt. 

ihe main arches of the foot are the an 
tero-posterior arches which may, for de 
Scriptive purposes, bedivisible into two parts, 
a medial and a lateral. The medial arch is 
made up by the calcaneous 1, the talus 2, 

3 the navicular 3, the three cuneiforms 4, and 
the first, second and third metatarsals 5 
which articulate at their anterior ends with 
the first row of phalanges. 
The chief Supports for the bony pyramid 

of the arch of the foot comprises the plantar 
tendons and muscles, the most powerful One 
of which the plantarligament 7 is illustrated 
in Fig. 5. This ligament and its muscles con 
nects the anterior metatarsal bones of the foot 
with the calcaneus. “ 
The articulation of the foot which is pro 

duced by numerous muscles, tendons and lig 
aments in Walking is argely contributed to 
by the action of the Achilles tendon 8 and the 
muscles of the leg to which it is attached. 
The bones of the foot are maintained in 

their proper relation transversely by nulner 
ous muscles and tendons and ligaments, 
among which. Some of the most important 
comprise the transverse ligaments 9 which 
connect the several metatarsals, the cruciate 
crural ligament 10 which is of general Y 
shape and extends transversely acroSS the 
foot in front of the ankle joint and the trans 
verse crural ligament 11 which extends trans 
versely above the angle joint and binds down 
the Superior tendons of the foot. 
The present invention comprises various 

members which extend and act in Substantial 
parallelism with these main ligaments of 
the foot and as the other ligaments, tendons 
and muscles of the foot, although complexed 
ly interlaced, extend in the same geneia di 
rection as those above deScribed; the actions 
of Such ligaments, tendons and muscles is 
likewise reenforced and Supplementad by 
the present invention. 
The present invention comprises tension 

means extending and acting longitudinally 
of the foot having means engaging respec 
tively the anterior portion of the foot and 
the heel, the posterior end of the tension 
means desirably being connected to means lo 
cated above the ankle joint and operable by 
the forward no Velnent of the leg in Walking 
to impose force or to increase the force 
applied to the tension member. It also com 
prises preferably elastic Ineans embracing 
the instep portion of the foot and extending 
in Substantial parallelism with the cruciate 

1,717,609 

crural ligament operable to Supplement the 
action of this ligament and to prevent lat 
eral displacement of the numerous Small 
bones of the foot when the foot is placed 
under preSSure. 
The particular embodiment of the inven 

tion disclosed in the accompanying dra Wings 
comprises a tension member 12, preferably a. 
relatively wide band of in-elastic fibrous 
material, which extends longitudinally of the 
foot and is located below the Sole of the foot 
and extends beneath and up Wardly around 
the heel. It is connected at its real end to 
a transverse band or strap, which may be 
termed the ankle band, preferably having in 
elastic Sections 13 which are rigidly Secured 
to the tension member and diverge forwardly 
therefrom and an elastic Section 14 adapted 
to embrace the leg above the ankle. The ten 
sion member or band 12 is connected at its 
forward end to a flexible band which en)- 
braces the anterior portion of the foot con 
taining the metatarsal bones. This band de 
sirably is formed in sections 15 and 16 which 
are secured to the tension 1llenlber and are 
provided With detachable means for connect 
ing their ends together. The means illus 
trated comprises a relatively narrow band or 
strap 17 having adjustably secured to it a 
hook 18 adapted to engage a complementary 
eye 19 Secured to the Section 15. One or both 
Sections of the band which embraces the an 
terior portion of the foot desirably is pro 
Vided with an elastic section 20 as illustrated 
in Fig. 3. 
The appliance also desirably includes a 

transverse band or Strap which is connected 
to the tension member 12 beneath the longi 
tudinal arch of the foot and passes around 
the instep. AS illustrated herein this band 
comprises an elastic Section 22 which is se 
cured midway of its length to the tension 
member and in-elastic sections 23 and 24 con 
nected to the respective ends of the elastic 
Section 22. 

Suitable neans may be provided for adjust 
ably Securing the ends of these Sections to 
gether, such as a relatively narrow strap 25 
connected to the Section 23 and having adjust 
ably Secured to it ahook 26 adapted to engage 
a complementary loop 27 upon the in-elastic 
section 24. Desirably an in-elastic band 28 
is connected at its ends to the Sections 23 and 
24 of this median band and when applied to 
the foot extends Substantially horizontally 
around the heel portion of the foot and is 
Connected to the tension member 12 at the 
rear of the heel. 

In placing the appliance upon the foot the 
ankle band is first placed about the leg above 
the ankle joint. The tension member is then 
passed beneath the heel and longitudinalv 
of the Sole of the foot and the anterior hand 
Secured firmy, but nottightly, about the an 
terior portion of the foot which includes the 
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metatarsal bones. The median band is then 
likewise buckled firmly, but not too tightly, 
about the instep portion of the foot. The 
tension placed upon these two bands desir 

20 

ably is not so great as to constrict the foot Or 
to interfere with the free flow of the blood 
through the arteries and veins of the foot 
either when pressure is not applied to the 
foot or in standing upon the feet. When, 
however, the leg is bent forward in the act of 
walking the forward movement Of the leg 
above the ankle joint draws the ankle band 
forward and thereby pulls upon the tension 
member which extends beneath and around 

5 the heel. This tensioning of the tension 
member 12 produces numerous effects as the 
weight of the body is imposed upon the an 
terior portion of the Sole. First, the tight 
ening of the tension member beneath the Sole 
of the foot acts in the direction of the longi 
tudinaltendons and muscles of the footby ap 
plying forces to the anterior and heel por 
tion of the foot in alinement with the hori 
zontal leg of the triangle of the arch of the 
foot in such a manner that depression of 
the arch is resisted. Second, the tensioning 
of this longitudinally extendingband tends to 
rotate the posterior end of the calcaneus for 
wardly about the articulations between it 
and the cuboid talus and navicular bones of 
the crest of the arch in such a manner as to 
shorten or tend to shorten the medial and 
lateral arches of the foot. This occurs by 
reason of the fact that the posterior end of 
the talus is essentially of arcuate form, the 
radii ofthearchavingtheircenter in the crest 
of the arch so that the forces applied by the 
tension member around the arcuate portion 
of the heel produces a resultant force which 
produces a Substantially horizontal pressure 
toward the anterior portion of the foot while 
the anterior band which Surrounds the por 
tion of the foot containing the metatarsal 
bonesis simultaneously drawn by the tension 
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rearwardly. 
The force thus applied through the ankle 

band to the tension member likewise has a 
tendency to draw the appliance rearwardly 
and, therefore, produces a tension upon the 
anterior band which Supplements the action 
of the transverse ligaments and muscles of 
the anterior portion of the foot and aids in 
resisting transverse displacement of the bones 
and muscles. The median band which ex 
tends over the arch of the foot and overlies 
and extends in Substantial parallelism with 
the cruciate crural ligament also Supplements 
the action of this ligament and other trans 
verse ligaments in preventing lateral dis 
placement of the bones ofthearch of the foot. 
The ankle band which extends in parallelism 
with the transverse crural ligament also sup 
plements the action of this ligament. 
The appliance, therefore, Operates during 

the action of the foot in walking to reenforce 

B 

the longitudinaland transversetendons, mus 
cles and ligaments of the foot, resisting de 
pression of the arches of the foot and main 
taining the bones of the foot in their normal 
positions as well as relieving undue stresses 
upon the muscles and tendons of the foot. 
The appliance has a still further action, 

however, in that its tendency to shorten the 
arches of the foot operates to restore dis 
placed bones of the skeleton of the foot to 
their normal positions and to retain them in 
such normal positions. The strain, therefore, 
upon the ligaments, tendons and muscles Of 
the foot is thus relieved so that the natural 
replacements of the cells may take place free 
ly and rapidly and the ligaments, tendons 
and muscles in a comparatively short time 
restored to their original conditions and 
strength. - 

Use of this appliance has demonstrated 
that the breaking down of the arches can be 
effectively prevented and that broken down 
arches can be completely restored to normal 
position in a relatively short time So that the 
appliance can bediscarded. 

It is to be understood that the particular 
embodiment of the invention illustrated and 
described herein is of an illustrative charac 
ter, and that variations in form, construc 
tion and arrangement of parts of the appli 
ance may be made to embody the principles 
thereofas defined in the following claims. 
Having thus described the invention, what 

is claimed as new, and desired to be secured 
by Letters Patent, is: 

1. An appliance for reenforcing the arches 
of the foot and for aiding in restoring the 
same to normal position when displaced com 
prising a flexible inelastic tension member 
located beneath and extending longitudinally 
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of the Sole of the foot having means engag 
ing respectively the anterior portion of the 
foot and extending beneath and around the 
heel portion of the foot and embracing the 
leg above the ankle and acting When pres 
sure is applied to the foot to resist depres 
sion of the arches of the foot and flexible 
means connected to said tension member 
transversely embracing the instep portion of 
the foot, acting to prevent lateral displace 
ment of the bones of the arches of the foot 
when pressure is applied to the foot. 

2. An appliance for reenforcing the arches 
of the foot and for aiding in restoring the 
same to normal position when displaced com 
prisinga tension member located beneath and 
extending longitudinally of the Sole of the 
foot and beneath and upwardly around the 
heel thereof, having at one end means to en 
gage the anterior portion of the foot and at 
the other end means engaging the leg above 
the ankle joint for applying tension upon 
said member during flexure of the ankle 
when the weight of the body is applied to the 
anterior portion of the foot thereby tending 
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to shorten the span of the arches of the foot. 
3. An appliance for reenforcing the arches 

of the foot and for aiding in restoring the 
same to normal position when displaced com 
prising a flexible anterior band embracing 
the portion of the foot containing the meta 
tarsal bones, a flexible tension member con 
nected to Said anterior band underlying the 
Sole and heel of the foot and extending lon 
gitudinally Of the Sole and thence upWardly 
around the central portion of the heel in Sub 
stantial parallelism with the Achilles tendon 
and means embracing the leg above the ankle 
joint connected to Said tension member act 
ing upon forward bending of the ankle to 
cause the tension member to exert upon the 
anterior and heel portions of the foot forces 
tending to shorten the span of the arches of 
the foot. » 

4. An appliance for reenforcing the 
arches of the foot and for aiding in restor 
ing the Same to normal position when dis 
placed, comprising a resilent flexible an 
terior band embracing the portion of the 
foot containing the metatarsal bones, a fieX 
ible tension member connected thereto un 
derlying the sole of the foot and extending 
longitudinally thereof in Substantial paral 
lelism with the plantar ligament and thence 
upWardly around the rear Central portion of 
the heel and an elastic band embracing the 
leg above the ankle joint Connected to said 
tension member acting upon forward bend 
ing of the ankle to cause said tension mem 
ber to exert forces tending to shorten the 
span of the arches of the foot and also act 
ing to increase the tension upon the resilient 
flexible anterior band and thereby to reen 
force the action of the transverse tendons 
and muscles of the foot. 

5. An appliance for reenforcing the 
arches of the foot and for aiding in restor 
ing them to normal position when dis 
placed, comprising a flexible anterior band 
embracing the portion of the foot contain 
ing the metatarsal bones, an inelastic flex 
ible tension member connected thereto un 
derlying and extending longitudinally of 
the sole of the foot in Substantial parallelism 
with the plantar ligament and thence up 
wardly around the rear central portion of 
the heel and a band connected to said tension 
member embracing the leg above the ankle 
joint and extending in Substantial paral 
lelism with and in proximity to the trans 
verse crural ligament. » 

6. An appliance for reenforcing the 
arches of the foot and for aiding in restoring 
them to normal position when displaced, 
comprising a flexible anterior band embrac 
ing the portion of the foot containing the 
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metatarsal bones, a flexible tension member 
connected thereto underlying and extending 
longitudinally of the sole of the foot in sub 
stantial parallelism with the plantar liga 
ment and thence extending upwardly around 
the rear of the heel in Substantial parallelism 
with the Achilles tendon, a band connected to 
Said tension member embracing the leg above 
the ankle joint and extending in Substantial 
parallelism with and in proximity to the 
transverse crural ligament and a band con 
nected to Said tension member embracing said 
foot in proximity to and eXtending in the gen 
eral direction of the cruciate crural ligament 
acting to reenforce the action of Said liga 
ment and to prevent displacement of the ar 
ticulated bones of the arch of the foot. 

7. An appliance for reenforcing the 
arches of the foot comprising an adjustable 
band embracing the anterior portion of the 
foot, a flexible band underlying the sole of 
the foot and extending longitudinally thereof 
in parallelism with the plantarligament and 
thence upWardly around the heel in paral 
lelism with the Achilles tendon, an adjust 
ableband connected to said tension band eX tending around the leg above the ankle joint 
and an adjustable band connected to said ten 
sion band embracing the instep of the foot. 

8. An appliance for reenforcing the 
arches of the foot comprising a resilient band 
embracing the anterior portion of the foot, a. 
non-resilient band underlying the Sole of the 
foot and extending upWardly longitudinally 
thereof in Substantial parallelism with the 
plantar ligament and thence around the heel 
in parallelism with the Achilles tendon, a re 
silient band connected to Said tension band 
extending around the leg above the ankle 
joint and a resilient band connected to said 
tension band embracing the instep portion of 
the foot. 

9. An appliance for reenforcing the 
arches of the foot comprising a resilient band 
embracing the anterior portion of the foot, 
a non-resilient band underlying the sole of the 
foot and extending longitudinally thereof in 
Substantial paralleism with the plantar liga 
ment and thence upWardly around the heel in 
paralleism with the Achilles tendon, a re 
silient band connected to said tension band 
extending around the leg above the ankle 
joint, a resilient band connected to said ten 
sion band embracing the instep portion of 
the foot and flexiblebands located at opposite 
Sides of the foot connected to the band which 
embraces the arch of the foot and to the ten 
sion member at the rear of the heel. 

In testimony whereof, I have signed my 
name to this Specification. 

WALTER M. LUDWIG. 
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