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4 Clmms. |

 This invention: reletes te footwear ard more .
particularly to & shde' provided. with: ‘multiple .
. heél elements: for supporting: dlfferent parts of:

~ the: foot-during forward motion..

- Whena: person walks: unshod;. and 13"18 exX-
- tended foot makes initial contact - with: the
- ground,. the: weight of the body is transmltted

- to-the surfaces. of ‘the heel bone; 01 the 0s calcis,

~ which acts as & ‘pivot as it:rolls:over the: ground..
- However, when: the: foot -is encased ‘in a conven=-
elcls-f-.-
result when the:shoe:strikes the: ground durmg.-;'

 tional:ishoethe footis. anchored:and.the: cs C
| eemmt rotate: with: respect to. the ‘shice.:

walking: the foot pivots’ &bout the lower postemor
“margin of the shoe heeli: This posterior margin

. of the: eenventlenel shoe ‘heel/extends back a dis-

tance: from: the. og calcis: Whl(}h forms: a sib=
stantigli rigia: straight lever- or-§plint. The: l‘lgld-

:' - lever prevents the os - caleis from: pelformmg?-

i ity natural. movement when: the. foot: ee"'ltaetsf 20

the ground, ce,usmg an 1rregu1er and uncentra,l-—--
med wear: of ‘the: shoe heeI and: more Impmta,nt

it creetes ‘extiy Work_ :-md s‘tram on the feet endf}' |

: leg durmg welkmg

e
|||||

- 'ventlen to: eveld these dlsadventaﬂ*es by---- 1111: i
-~ rupting:the rigid lever in- .thé conventional heel-
B between the os: calols c:und the' postemm margin:
 of the shoe lieel; enabling® the’ heeél bone" to-

. simulate 1ts neturcﬂ aet1en*as oecﬁre wheh W&lk-‘--'

' - Ingr unshod:-

& further ebJect of - my mventmn is° to retam??-'
| the edventages ef the cenventmnel shee by pm-:f-

- feet When the shee contaets the greund durm#ff

" .the pwotmg 0§ celcls durmg Walkmg

Still: furthe1 objects’ of: my- mventlen 'a,re to*-

aSSIgner of*.; |
Stein;. Housten Tex.,

Applleatmn J uly 5,1951, Serla,l Ne. 235, 268
| (Cl 36-—-—8 5)

:: vatlen wew of the heel pertien of a conventional-

| :_ bone struetule c}f the feot pOSlthIlEd theremf-h

viewed from its lateral aspect | o
- Fig. 2 is a similar view of the ! eonventmnal "
sShoe: when the leg is extended fmwerd and-the

_posterior margin of the shoe heel initially: en--

10

15

- gages the ground, and the heel of the foot: is-

resting egemet the counter of the-shoe: efter slid=- _'

ing;

Fig. 33 is | en enla,lged partml dmgrammatmel{

:elevetmn view of the heel bone of the right-
~ foot showing the os caleis in. the initial posi=
~ lionrand. the final position shown:in dotted lines’
-quring the roilinig actich When Walkmg unshod". |

 with the soft-pad omitted;

L Hige 4 is an enlarged Cross- sectmnel elevatlonif |

 view. of: the rear of a right shoe in a standing:

~ pogitioni embodying my novel multlple shoe heel.:_- o
- construction; - |

Fig. 5 is a similar view of my multlple shoe.“

| _heel shewmg the extended foot in a: walking

position; celreseendmg to the. pesx.tlon ehewn 111.__5:'

S 9%
o 25

Fig. § is 2 top plan wew of the multlp]e heel-:é :

| illustrated-in Fig. 4

Fig. 7 is an enlarged cress-seetlonal elevatmn‘:

" i-wew of the rear of a modlﬁcatmn prewded Wlthf |

'outer heel functmne as’ a suppert for the bedy-"‘; 39

‘when- staniding, and- s’ an- anchoragé’ for’ the-

‘a-cushion insert in the outer heel.element:-
30
- of a-right’ shoe showing a° further med1ﬁcat10n' |

Fig. 8 is an enlarged top plan view of ‘thie rear

wherein. the mner heel: element is forwa,rdlye*..

| hmged

Fig: 9 is an: enlarged partml top pla,n view Of;?
the rear of a right-shoe showing anothér modi-:

fication in which a plura,llty of: inner heel eles’

| __ments are: prov1ded

provide'a-résilient’connection betweeri: the: inner

o ahd outer Heéls to-cushion thé' bedy from-shock
during: walking: to prev:.de a-greater- d1etr1but10n-=-‘*-'

:'of “the: bedy welght on- the surfaces of- the Us-"*' '

- caleis; to-pr event the foot from sl:dmg to-and- fre?'*f
. in“thie $ho#&'on the os caleis; and to réduce the
‘straifi on‘the. muscles bones and Jomts ef the foot"-_

and-legi-

- I accomphsh these and other obJects and ob-_'f-
- tain’ my: new: results: as- will: be:’ apperent from-
the device described in the following specifica-

~ tion;. partlcularly pomted eut in- the: clmms, end
~ illustrated -im: the accompanymg drewmg,

- WhICh—-—- S .
L Rig 1 is

dmgrammatmal crbss-setstmnal ele-

45
50

Figi 10 is an enlerged tep plan view of thei':'

rear of a shoe showing: still another modmcatwnge |
- in“which the poste‘lmr edge’ of: the inner heel"

element’ is' formed on-an oblique line:normsal 1"

“a'plane passing epprexunately thr eugh the: great*ﬁl

toe of: the foot | R
Fig. 11 is'an enlerged eross-seetmnel eleva-‘f'*
tmn view of  the rear- of’ d:right shoe" showmg-?‘
stili-another modification prowded with & ﬂoat-*‘-’-
mg inner heel element: and.
Fig. 12 shows a top view of the multlple sheeﬁ-{- |
heel shown in- Fig: 11, -
 In-the drawing reference numeral m demgnates?‘- _'
a‘conventional shoe having a heel 12, sole- 1§ and-
an upper i6. Positioned within the'shoe as shown"
in wg, 1 are’ 111ustra,ted some- of ‘the bones of ‘the:
foot, namely; the os calcis or heel-bone-18; cﬁbmdf*

> 20; metatarsals 22 and phe.langes 28




- as- g fulcrum,

© o causes a forward motion of the foot.

* the ground.

In order to understand applicant’s inventmn
| _-11; is necessary to consider the movement of the

2 629, 189

~bones of the foot when walking unshod. Fig. 3 .

~ illustrates the position of the os caleis bone in the
 initial and final position upon contact of the foot

~ with the ground 26 after the motion has been
- initiated, in which A indicates the position of the

- g e, r= e
a 1

' 0 - .
. - - - '

'arofund_ the pivot point 32, which the bones of the
foot tend to balance by pressure against the upper -
of the shoe.

This counter -balancing action by

~ the foot bones against the shoe upper causes a

‘08 caleis when the foot 1S normally extended for-

- ward and the pressure on the os calcis is created

- upon contact with the ground, at substantlally-_

~ two points, namely, on the slightly convex pos-

o tero-mfermr surface 28 and the medial tubercle
348,

This is the position of the os calcis as the

“rubbing action against the skin gnd a strain in

the bones and muscles of the foot and the fore leg,
resulting in fatigue and heat due to friction.

The longer the lever the higher the foot must be

- lifted which also increases the force exerted by

10

the bones of the foot and muscles of the leg.

~ The moment created by the lever in the con-
ventional shoe heel also causes a greater force to

: be applied to the medial tubercle as the shoe

foot initially contacts the ground and it is the

. most stable position in that the foot is well bal-

- anced with the weight of the body distributed
S If the
~ length of stride is increased the foot will be sup-
. ported solely on the rounded postero-inferior sur-
- face 28.
. decreases when the maximum length of stride is

on at least two points on the os calecis.

The stability of the support accordingly

15

20

B approached. If the length of stride is a mini-
- mum, the. point of initial contact and shock will

o be only cn the medial tubercle 39.

- -Reconsidering the initial position A as the body
moves forward, the welght of the body is shifted

25

plvois on the ground, increasing the likelihood

of local pressure and iriction on the medial
tubercle ultimately causmg orgemc chenges in

the tissue.

In addltlori by cwatmg a pemt of plvot 32 for'

_the foot outmde of the foot and laterally spaced
from the medial tubercle, there is a shift of the
center of gravity from a line which would nor- o

mally extend through the leg bones, through a |

new line posterior thereoi. This action results
in an increased bending force on the leg bones
and a eorreSpondmg strain on the 1eﬂr bones and -

- muscles.

- to the medial tubercle 38, which thereafter acts

and the foot rolls on the medial
~ tubercle until the foot is flat on the ground, as
| ',mdlceted by the os calcis in position B. In the
average adult foot. the medial tubercle is in the

As the os calecis is unable t0 roll in the conven- -

tional shoe heel, as it does on the ground when

~ walking unshod, the entire weight of the Loay

30

and shock due to walking is always concentrated

~ on the medial tubercle surface which is relatively

- form of a ridge measuring about 34 inch in width

- and about 93 inch in length. At position B the
-~ Toot is in the same position as in standing, and

‘the weight of the body is transmitted through the 35

‘0s calcis and directed solely on the medial tu-

bercle. Thus, the medial tubercle in acting as
a8 pivot for the foot durmg the stride forward

- adult foot the distance of this forward motlon
: or roll on the os caleis is gbout ¥% inch to 34 inch.

In the
40

- With the ebeve bm-mecha,mcs of the unshod -

 foot in mind, consider the same foot movement

-with the foot shod in the conventional shoe as in
Fig. 1, where the foot is shown in a standing

- posﬂ;lon and the metetersals 22 and phalanges 24

- are bearing against the sole 14 of the shoe. The

~ weight of the body is transmitted to the shoe heel

12 through the medlau. tubercle 30, 31m11a1 to pOSi-.
~ tion B of Fig. 3. | |
- During forward motion in the conventlenal |

small in area.  This action causes thinning of
the pmtectwe fa,t pad of the heel localized liga-

.mentitis, periostitis, bursae, and spur formatmns o

and other painiul disturbances.
The sliding action of the foot in: the conven- .

- tional shoe on the medial tubercle until the foot
reaches the counter 33, and forward when the
foot is brought down: also causes a disadvanta-

geous rubbing action and heats the foot thl ough

the friction created. = - -
I have discovered that I can ellmmete the- -

above disadvantages of the . conventional . shoe .

- by constructing the multiple heel 34, one form

45

- shoe the foot is extended forwardly in g manner

- previously described and illustrated in ¥ig. 2

~chored at 32 to the ground. The metatarsals 22

and the phalanges 24, which must necessarily

contact the upper (6 of the shoe when the foot is

;and
- the lower hind margin of the shoe heel 15 an-

09

initially lifted off the ground, resist the counter- -
~ pressure created by the contact of the shoe with

- braced by the shoe the foot remains supported

‘Because the foot is tightly em-

60

on the medial tubercle although the foot may

slide rearwardly depending on the longitudinal
~ clearance present between shoe and f00f%.
- point of pivot for the foot is now at the lower

“hind margin of the shoe heel and remains there

The

- of which is shown in Flgs 4,5 and 8. The mul-
tiple heel 34 comprises an outer .or peripheral -
~ heel element 36, and an inner or: central heel
element 38 for supporting the os calcis. -
~inner and outer heel elements are spaced suf- -
5’-0 -ficiently apart to permit relative movement there-

- between by a,-slit 48 extending through the en- -
tire shoe, viz, heel and sole. The slit 40 extends

"The

longitudinally on each side of and transversely
across the shoe adJacent the rear margin to form
o movable flap-like U-shaped structure which
supports the medial tubercle as is shown in Fig.

6. Looking inside the shoe as appears in Fig.
6 the slit 40 extends longltudmally forward ter-

minating short of the forward edge 42 of the

_ heel providing. an mtegrally attached hinged por-
‘tion 44 about which the inner heel element 38
~may flex, and a connecting portion 46 on each

side to the outer heel element 36 for supporting .

- the flexing action. Apertures 47T may he pr0V1ded | N
~ at the end of the slit to prevent tearing. .

65

untll the foot is rotated to the origina] position

as in Fig. 1,
32 on the ground and the medial tubercle forms g

~ substantially rigid lever, which since the foot is

- tightly embraced in the shoe, in effect forms a
rigid extension of the foot. As the center of
. gramty of the body must pass through the point

of contact of the foot which in the conventional
_shoe is the medml tubercle a moment is created

The distance from the point of pivot

70

To obtain a water-tight construction and .pre_;'

vent the seepage of moisture and entry of foreisn

matter into the shoe through the slit. I may pro-. "

vide a flexible material that is positioned in the =
slit to act as a seal as will be later descrlbed Wlth'_

respect to Fig. 11.

In operation and followmg thwugh the same

'- movement as with the conventional shoe de-

ms

scribed with respect to Fig. 2, when the fore
leg of the user havmg a shoe with- the multlple-. -



- rear margin: 50-

e eeo 1%9

| 3'-hee1 34 ; i8' extended forward a:fter forward move= ”

ment has been initiated, the outer heel- element-i '_
. 36 strikes the ground at its rear margin 48 -and

 performs its' function as an ‘anchorage means :

preventmg the foot' from shpplng, see Fig. 5.

v |

Immedmtely thereafter the outer heel elementﬁ: o

36 flexes under the weight of the body until the-
“inner heel element 38 contacts the ground at its
Durlng this aotlon therée may
o exing of the' inner ‘heel ele~
- ment 38 -The welght of the body is: trenmtted;_
- through the leg hone, to the os calcis, and the
- medial tuoerole which bears on the inner heel
~ element 38. A prvotal actlon of the foot Wlth re- .
spect to the ground occurs: at- the lower Tear

p

also be o ehght

margin 50 of the inner heel element 3s..

' The foregoing pivot: pomt 50 of the shoe até
S the inner heel’ element is substentmlly vertloelly ©

~aligned Wlth the leg bone through the medial
Consequently the long lever is’ elim=:

tubercle.

.

Th Figs 8;0:gnd: 10-T have: prqued different

- modlﬁcatlons of mynovel multiple-heel.in:which:
- the-configuration-of’ the-innetr heel element may:
“be varied. In Fig. 8 the'inner heel element. 58:
 has a sharp corner-at-its rear outer edge: 60 to:

provide g straight edge for improved footing on-

" the sround. The slit 62 may extend forward on

-each side beyond the leading: edge 63 of the:inner’ '

 heel element so' that the ihner heel will be:at-

10
" to Fig. 6 where the innér heel 38 is attached

tached: at- the: sole: 64 of the shoe, In- oontrast

. within- the heel- itself. The §lit 62 may: vary:-in:

151

- length on- each side to providé more or less- re-
 siliency on'a particular side- of the: shoe 1f thls
result is found- desirable.

Ty Fig. 91 prov.ide an- -outer:heel: element BE

“and a pluve,hty of inner heel elements- 68 and’

20

~inated, Whlch is present in the conventional shoe,

. relieving: ‘the muscles and bones of the leg and
- foot from straln and: fetlgue
-_ museles and- bones of the foot and leg beneﬁted;{_'
" . by the elimination ofthe long-lever: extension:of
. the foot during movement, but beneﬂt also oc~

Notonly-are the

curs when starting of forward motion from a

*stanchng position, as the: foot must roll back -
glightly to enable ‘the leg -to be- lifted off the:
- ground. Additionally, the contact of the outer
~ heel element 36 with the ground at ‘48 forms
) steadmng or belanomg action with the pwotel .

| ectlon of the inner heel element 38 at 59,

A pocket 52 is formed between the 1nner and:*
g _.outer heel elements: when the outer: heel rides
. up in- relation to the- inner ‘heel.
- accommodates the ‘os: ealcis, with the upper edge
54 of the outerheel element engaging the rounded
~ postero-inferior surface 28,

~port' for the os calcis is thus- -provided, similar

- to that whloh occurs in the unshod foot, with
~ the meJor weighit of the body being absorbed
by the medial tubercle and the remainder ab-
~ sorbed by the postero-mfenor surface 28 Whmh_si
- acts to belence the.force on the medial tubercle.
-~ 'The upper edge 54 of. the outer heel element,
~in addition to serving as a support to balance
. the weight of the body, functions to prevent the
- sliditig action.of the medial tubercle on the shoe .

thus, ‘avoiding the: rubbmg action. and. the in-

 ‘face at the upper edge 54 of the outer heel for

“the postero-inferior surface 28 of the os calcis.
The slit should be sufﬁolently wide to permlt un-
-restrmted movement of the inner heel element.

_ The resiliency of the inner heel element plo?-'
S wdes 2, cushioning effect on the foot minimizing -

A two point sup--—

T8 Whloh mey be conoentrleally pos:ttmned and

-'_-tendlng the slits ?2 and 14 for d1fferent lengths

each heel element may-have- different resﬂleney

- and produce a- cushioning effect for the os ealcls
- in'a manner shown in Fig. 5-or Fig. 7o
_ heel elements 68 and 10-may ‘each have the: same
25 -

The 1nner

~conﬁguret1on or ma,y vary-in: design:
CAsstudy of the bones-of the foot - will shour the,t
the medial  tubercle is - a ridge-iike formation;

- as previously described, and extends-along-a: hne
| 'obhque to the lonﬂltudme,l eenterhne of the foot

through the great toe. In th1s manner the Un-

- shed foot pivots on the medial tubercle in the*
 plane containing- the- large toe and- the weight’

- of the body when shlfted is' distributed- along:

ThlS pOCketl. '.

‘and the ball of the great toe:

the axis of functlon between- the medial-tubercle
T have mmuleted
this- neturel action by my- constructmn in F1g

10 in which the inner-heel element 76-is cut at-a

bias: mth the rear edge 18 formed along-an ob=

-;hque line’ subste,ntmlly parallel to the- medlel
' tubercie and the slit 89 formed to’ prowde a:

.- hinge 82 alone' a line paratel to the rear ‘edge:

g

When the foot pivots on the inner heel
element '{6 the force due to the weight' of the

. bedy will be distributed to the great toe along

ta line normal to the hinge and the rear edge-18:

Whereas in’ Figs. 6 and’ 9 the: inner and outer

_heel elenients may be integrally-attached within:

' the heel, and in F1g 8 the integral attaching'

55

i 50 Iaeans may be the sole 64; I may provide as in:
. juries to the bone and tlssues reeultmg tﬂere-_. ,'
- from. |
- The glit 40 may extend transversely through -
. the entire shoe at the heel and preferably along

~ an oblique line as shown in Figs. 4, 5 and 6. The

 oblique line provides a greater supporting sur-

rig. 11 an inner- heel element' 83 as a separate

~ynit resiliently mounted within the outer” heel‘
element 84 by a resilient material 86, such as a
. gum, rubber or the like.
material, I may use a flexible spring or spring

In place of a resﬂlent

~ biased hinge for connectmg together the 1nner

| _and outer heel elements.

To provide a surface w1th grea.ter comfort to

~ the heel of the foot, I may use in the various

60 -
~.- 88, shown in Fig. 11, which covers the inner and

-the shock from the engegement of the outer shoe

~ heel with the ground. The inner heel element
‘absorbs the main shock caused by contact with

the ground and takes more of the wear reduemg |

modifications described above a flexible innersole

outer heel elements. The innersole 88 need not

be fixed to the outer heel to. permit relatwe

movement between the heel elements. N
The res:thent material 86, as prevmusl:? men-

| t1oned may be posﬂsmned between the inner and

the so called “worn down at the heel” appear-

- ance that Would normally occur at the outer heel

'. element 36 or in the conventional shoe heel 12.
1In Fig.7Ihave placed an 1nsert 55, made of any

~suitable resilient material, in the outer heel ele-
‘ment 56 along the upper forward edge to provide

o cushion for the os calcis when engaged by the
- postero-inferior surface 28 and give. greater sup-' |

75

- port and comfort to the os calcis.

outer heel elements of the various prior modifica-

 tions as a sealing means to avoid the entrance

in the shoe of moisture and foreign matter.
70
~dueed in thickness as compared with the outer
heel element to space the under surface of the
_inner heel element from the ground as at 88 thus
- providing some resiliency for the os C&IGIS when

The inner heel element 83 may be slightly re-

the foot isin a standmg position,




- stress. In ac _ _
additional point of support for the os calecis in a
manner similar to the foot when walking unshod,

| By prcwdmg my ncvel multlple shoe: heel hav- B -
- ing a heel element within a heel element flexibly

| _2 629,1891 N

mounted one with respect to the other, I can
'substantlally support the medial tubercle on the -

- inner heel element and the soft fat pad of the

heel on the cuter heel element while walking, -

and simulate the natural action cf the foot when

‘walking unshod. The inner and outer heel ele-
ments when flexed form a pocket for the os calcis -

o ‘when walking and prevents the foot from sliding
to and fro on the inner sole and irritating the -

‘medial tubercle and the surrounding tissues.

10

The upper forward edge of the outer heel ele- -

- ment supports the postero-inferior surface of the

- 0S8 caleis relieving the medial tubercle of the

entire weight of the body and d1str1but1ng the |

In addition, the outer_heel furnishes an

which adds to the stablhty of the foot When

~ walking. The same balancing action occurs on
- the lcwer rear edges of the inner and outer heel

20
~ vided to form a

-elements when they engage the ground forming

mult1ple points of contact.

In prowdmg an inner heel element fcr sup-
pcrtmg the medial tubercle on which the foot

may pivot, I can materially reduce the length of
_t;he rigid lever heretofore present in a shoe hav-
Consequently, I reduce

 ing a conventional heel.

.. the strain on the metatarsal and phalangeal__
- bones, as well as reduce the strain on the leg

~ bones and muscles during the action when ini-
‘tiating movement and when the extended foot

contacts the ground. The foot need not be lifted

- as hlgh for clearance as with the ccnventmnal

heel and thus. energy 1is expenced

g-f'

- I have thus descrlbed my mventicn but Ide- -
sire it understood that it is not confined to the =
particular forms or uses shown and described,

the same being merely illustrative, and that the

invention may be carried out in other ways with-

out departing from the spirit of my invention,
‘and, therefore, I claim broadly the right to em-
instrumentalities coming
within the scope of the appended claims, and by
~means of which, objects of my invention are at-
tained and new results accomplished, as it is ob~"
vious that the particular embodiments herein
shown and described are only some of the many
~ that can be employed to attain these ch ects and

15

ploy all egquivalent

acccmpllsh these results..
I claim: -
-1. A shoe for the. foot ccmprlsmg mnerscle

-outerscle ahd heel sections p051t10ned at the -
“posterior region of the shoe for supporting the =
medial tubercle of the os calcis, said sections di~ -
Aixed - peripheral pcrtmn and a
- gentral mevable portion the latter of which is
positioned directly under the medial tubercle,
‘said movable portion. moving with respect to the
fixed peripheral portion when the body weight
- 1s shifted during motion of the foot n ncrmal}_ |
'--'galt | .
2. The shce of clalm 1 wherem the central

mcvable pcrtlcn is’ shaped in the form of a
. tongue, the fixed distal end cf which is integral

| | with the shoe.

35

The partlcular configuration of the mner and- .

. cuter heel elements may be varied to give ther.-_:
desn:ed effect By prowdmg a posterior margin
40

of the inner heel element normal to a plane con-

taining the big toe, the natural hinge action of
- the medial tubercle in the unshod fcct is imi-

- tated.

- be prowded to give a varymg degree of resiliency

cushion insert.

means

A plui'a,llty of inner or cuter heel elements mey'

507

3. The shoe of claim 1, wherem the ﬁxed pe- |
- ripheral pcrtmn ccmpletely enc1rcles the mova,ble_ :
- portion. |
4, The shee of clalm 1 Wherem a ﬂemble ma- I
© terial is positioned between the fixed peripheral =~
- portion and the movable céntral portion to per-

- mit sealmg of the two pcrtmns clurmg mcve--

ment
| HARRY CHARLES STEIN
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- which will cushion the os calcis and abscrb the
"_.shcck of walking, in a manner similar to a
B The mner and outer heel ele-
~~ ments can be. ccrmected mtegmlly through the
heel or sole,. or may be m&de as separate ele-

‘ments Wlth 2 supplementa,l res111ent cennectmg |
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