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SHOE AND METHOD OF MAKING SAME

The present invention relates, in general, to footwear, and more particularly

to a footwear construction for walking and other active use. The invention has

particular utility in connection with high hesl shoes, and will be particularly

d ibed 1n co rion with such utility. althoush ather utilities are contemplated
escribed in cornection with such utdlity, although other utilities are contemplated.

Prior art high heel shoes in currens vss have 2 reputation of being extrem-e-ly
uncomfortable and there is survey information indiceting that as many as 20% of
he users of such shoes experience foot pain related to the shoes immediately and
the majority of users experience such pain after as Jule as four hours of use, This
discomfort results primarﬂy from the wearer’s foot sliding forwards in the shoe
with the consequence that the wearer’s toes 2re jaramed in the toe nortion of she
shoe,

With reference to Figure ! there s shown in ghost the bone structure of 2
fout in a conventional kigh heel shee. The foot structure comprises the hesl bones
1€ {also known as tarsus), including the taivs anc calcarecs

cuneiform 11 aad the metatarsus 12, and the toe sones or shalanges (3. The hesl

bones 10 are supparted by the heel seat 19, while the arch extends over the shank-

L2l

reinforced midsole region 15 of the shoe 1o the ball of the foot 16 where she

iC FLEYS LIS

metatarsus joins the base of the phalanges 13. The bell of the foor underlying the

heads of the metatarsals, forming the metatarsns, and the phalanges are supporred

by the toe region 9 of the shoe.

The shoe illustrated in Figure 1 has a heel height of approximately 2 inches.
The particular shoe illustrated is based on a U.S. standard ladies’ shoe size 7. The
shoe is shown on a ground plane 18 from which the heel height “ o” to the heel seat
19 is measured. The heel seat 19 is inclined upwardly at an angle of approximately
12-15 degrees relative 1o the ground place. This angle is referenced “x» in Figures 1
and 3. The shank-reinforced midsole region 15 is angled downwardly and
forwardly of the shoe from the Leel seat at an angle of approximately 30 degrees
relative to the ground plane. This angle is referenced “y” in Figures 1 and 3. I the

toe region of the shoz the great toe is essentially parailel to the ground plane, but
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may be inclined upwardly and forwardly by the vpward and forward mclination of
the tee region at an angle of 2-3 degrees relatively to the ground plane 18. This
angle is referenced “z” in Figures 1 and 3.

As will be appreciated, a conventional high heel shoe such as shown in Fig,
1 places the wearer’s foot essentially on an inclined plane, whereupon the foot is
v { z«‘-u-f Tt e tre b 7 o+ m.d‘-?x'v = &-")'f*-."‘= pen Ih 33
arged forw 1o the toe box 1n standing or walking. This results 12 pressure on
the ball or forefoot regions and toe jamrning wiaich often gives rise to a burning
sensation in these areas of the foot, as well as fatigue and discomfort.

Tradizionally, shoes have been made with either one of two basic

techniques, slip lasting or board lasting. In sliv lesting, an upper typically is

stitched together and then either glued or sewn onto a mid-scle and/or qutsole. In

board lasting, the uppu 1s either stitched or glued onto a fat or preshaped board

xbi)
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which in tarn is attached to a sole and/or ouvscle. In order to properly carry the
sight of the wearer without the foctwear colla
shank, typreally made of metal, wood, leatae
U B S, S A | l " S \-.1 . i D 1,.—- ,,}/ o 3y Y48 3 e d g o v | o "
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shce constructions also employ & molded sock liner, and/or a cushioning insole is
provided for cushioning the foot in the shoe. However, while cushioning the foot
in the shoe mway provide an initial perception of comicrr, cushioning actually

compromises nlomechanical properties of the shos 2nd does little to stabilize the

-

foot in the shoe or support the foot in an anaromicaliy correct position.

Tt is therefore an object of the inventicn to provide 2 shoe having a
construction which is comfortable to wear, but whick also supports the wearer’s
foot in the shoe in an anatomically correct positior..

Another object of the present invention is t¢ provide a shoe constructior:
method which provides a shoe construction which 1s comfortable to wear, but
which also supports the wearer’s foot in the shoe ii: an anatomically correct
position.

Yet another object of the present invention is to provide a means for

¥

altering the angle of inclination of the beel in relation to the ground plane, This is
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1 applicable in a variety of shoe heel ‘1mgr

2 the heel In a near parsilel relationship to
3 increases as in women’s high heeled dress shoes.

4 Still anotker object of the invention is to provide 2 shos coustruction which
5  supports the Jongitudinal axis of the foot but permits fexibiliy in the oblique axis
& orientation. This would be applicable in the desizn, e.g. of goif shoss where

7 .ﬂe:xi:bility during swing motion could be permizte but collapse of the longitudinal

8 arch of the foot during walking prevented. ln such zpplication, the area underlying

9 the medial longitudinal arch of the foor would be eitzer thinned down or
10 completely removad to permit for raising and lowering of the arch of the foot

11 during the swing motion while the central portior. would retain its rigid

12 COUSTIuCtion to > prev ent ].01'1 axis k e ¢ eakkgowsn

Lk M s - PN o e yn i ¥
13 Briefly, the present invention i one aspect sccornplishes the foregoing and
kY 1 1 PP b P > oy et R Py S P SR R
14 ather objects, by g):_cav..dmg a shoe construction m which 2 rigid shaped orthotic

- o e g Tt
15 device comprising a heel cup and an aratornically shaped spplizcee running distally
“ » 1 - » oy e
6 o just proximel to the meratarsal heads, Is rigldly affized as 2 structeral element to

17 the top surface of the last/insole board. saped device includes a deep

18 conformal heel cup, and runs from the heel of the shoe o t2e point just bel
19 metatarsal head ares, and 15 molded and/or machined 1o conform to the unde:

- . | e P P : . e 11
20 of the foot whereby to cause the foot to zssume an anetomically correct position

2% within the shoe. As thus described, toe shaped device of the present invention is
22 similar to a conveational foot orthotic device; however, unlike conventional oot

o
[

orchotic devices, the shaped device of the present invention comprises an integral

ra
e

structural element of the shoe, whereby to betrer stabilize the wearer’s foot in the

]
L

shoe, and preferably eliminate the need for a separate shank, and thus may serve 2

7% dual purpose.

27 As applied to high heel shoes inx accordance with a preferred embodiment of
28  the invention, the rigid skaped device includes a heel seat having a slightly

29 downwardly mnclined angle {relative o the shoe’s i ;aginary shank plane}, and an
30 arch g ! X d o fﬁ_‘"’x { fron I }’ﬂs' al and b AV f ' ticn which
30 arch support extending forward from the heet seat and having a fizst porticn which

b
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supports the head of the navicular of the wearer. The shoe 2is0 ‘nciudes 2

‘ast/insole board extending downwardly and forwardly from the first porton of

ok, LIRSS

Na

3 tacarch support, and a toe suppert region which exsencs st an meination
L . .x*-.VI]" fJ‘r1 ATy Ay fro he last/1 ‘e boar on 1 iar @t
o Apwardly anc rorwarcly from tae last/insole board whereupon <he first metacarsal

5 of the wearer is buttressed by the phalanges of the wearer to prevent forwasrd
& sliding of the foot of the wearer relative to the sh oe, theredy preverring jamming of
7 the humarn digits into the toe portion of the sho oe, waile 2n Increase of about 16% or

L)

1‘11& j

mote of the wearer’s weight is borne by the heel se % &8 compared 1o standard high

% heel dress shoes,

i Still other objects and advantages of the prasent invention will become
1% apparent from the following deseription taken ir: conjunction with the

12 zccompanying drawings in which like numersis depict i

znd wher

13 i 1t g 58 Kot : £ RN

13 g 1 s dicgraminatic cross sectional view of 2 ¢ 2! Iigh heel shoe
i o ; R _

M rnade 1y accorcance with the prior ar;

iE: e . 1 ATy U R R S

15 Fig. 218 2 dlagramimatic cross sections! view of

(4 . el o e

1% sccordence with the preseny invention;

17 Fig. 3 is a disgramznatic representation sho a of relevant

ez the { vlane of 1 shee r .-,,—i.;nm - s <1
18 i€ ground vlane of a shoe made zccord ention stch
ae 1 -y . R

19 as that shown in Fig, 2, and 2 conventional | igh heel shoe having siruilar heel

0 keights, i.e. such as shown in Fie. 1:
b 3

o

Figures 4-7 are views, similar to Figure 2, of hizh heel sp ces made in

R (S
%]

accordance with the present invention, and illuseraris ng ke appiication of the

23 invention to shoes with varying heel heights;

24 Fig 8 is a side elevational view, in partiel cross-section, of a shoe made.in
25 accordance with one embodiment of the present inventicr;

26 Fig. 9 is an exploded view of the shoe of Fig. 8;

27 Fig, 1 is a perspective view, in partial ¢ cross-section, of the shoe of Fig. 8
23 Fig. 11 is a perspective view of an elsment of the shoe of ¥ P, 8;

29 Fig. 12 is a view, similar to Fig. 8, and show’ ‘ng an alternative embodiment
30 ofthe invention;



b

S D87140R3 PCTAISYTNT652

,\
8]
it

13 is a cross-sectional view taken aleng iines 13-13 of Fig. 12; and
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Fig. 14 is a side elevations! view showing placement and support of

3 foot by the present invention,

4 Referrirg to Figure 2, there is shown 2 preferred embodiment of the present

- et
P

5 invention. Asin the case of the shoe of Figure 1, the shoe shown in Figure 2 has a

6 heel height of a.ppr\:»ximately two inches. Hewever

conventional shoe

- fe e
Lol

rated clockwise, Le.,

§  inthe direction of arrow CL, relazive to the shank plane at en angle “II*, relative to
¢ ground plaze 18, in accordance with the ! following formula

0 o= 5% 4 (e x 1,257

2L waere ot = the heel height in nearest 47 segments in excess of 2.

1Z A2 arch support 22 extends forward from the forward sdge of the heal sear

i3 € waarer, 2t 1east in |

14 point 23 which forms a barrier whi

15 g of siie caicaneus of the wearer forward in the shoe.

16 curves cownwardly Srom the high seint 23 1o join the

17 10 the tos region 26 of the shoe.,

18 Shanlk 24 is inclined at 2n angle “M” perpencicular 1o the

i3 accordence with the fmm‘wmé formala:

0 M = 18 + {ec x 3.59

21 where o = the heel height in nearest %2 segments in excess of 17

22 Maintaining the aforesaid relatioaships of “M” and “H” relative to beel

23 height is critical to the present invention ir. order to prevent excessive height at

iv

a

point 23 which would be uncomfortable to the wearer.

15, altering the M/H

o
n

relationship as heel height oc increases, results ' 2 shi%t of the w eight of the wearer

1

outo the heel seat, thus prevesting forwarding stidin ng in the shoe, but without

[\
(%28

H
23

creating a painful stress point under the arch of the wearer,

=]
=]

AL R

The toe region of the shoe is inclined upwardly and forward! Iy by the

29 upward and forward inclination at an angle “T” of approximazely 2-3° plus/minus

L

0 I®relative to the ground plane.
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nvention, results in higher percentzage of the weight of the wearer eing

carvied by and supported by the heel seat than in the case of 2

Q
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onventional high
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eat and balls of the foot, respectively, of a hig!
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weight carried by the wearer’s heel of approximately 16 - 12%,
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Thus, a5 a consequence of
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by the heal seat

;
an being transferred by the

.
foor, toe jamming is prevented, 2o
kS Loy es b 1 1

Referring o) the I

Q
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on M of the first meratasse] and o

Ed H . e - -, I B dran
egreat toe T in the toe region relative

I3
By

3
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18 of 2 high hee

e s

AL O

sion oo represeils The

.
represeats the corresponding set of angles end incliration for surrently available
[ 7 1 P
rigt neel shees having similar heel beights such 25 shown i Figure 1 to that of the

alee aahill

present invention. In these current shoes the inclination of the heal seaz i upward
sowards the rear of the shoe at an angle x of apor cxtmately 8 degrees, the

(S5t
>

inclination of the first metatarsal dowawardly and forward is az an angle y of about

\‘-‘

77 degrees and the great toe is inclined upwardly and fo orwardly av 2z angle = of
approximately 1% degrees. These angles are also relative to the ground plare 18,
and relate to a shoe of similar size.

A brief explanation of the mechanics of the foor mzy be halpful to facilitate

an understanding of the fuaction of the shoe of the vresent invention. The foor is

ole of functioning in two separate mechanical fashions so 2s ©o support the
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, 1t would not be

particulacly stlish. A more effective mechanism entails increasing the ang
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of increasing the bending of the toes without creating a “genie” type shoe

le of the metatarsals relative to the ground plane is accomplished
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21 3. A high heel shoe according o clalm 1, whersin said shani 24 is

272 taciined relative to the ground plane at an angie of approximately 3° plus/minus 3°.
23 4. A high heel shoe according 1o ciaim 7, wherein the tce region 26 ¢f
24 the shoe is inclined at an angle of approximately 2-3° oius/minus 1° with respact o
Z5 18.
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3 20:23°and said toe angle T 15 2-3°
4 Z. \ high heel shoe according o claim 1, wherein said heel height o is
5 approximately 27, said heel seat inclination H is 7-8°, said meratarss] angle M 15 24-
& 28 aud said toe angle T is 2-3>
7 £ A high real shoe according 1o claim 1. wherein said heel height o s
&  approximately 2 %%, sald heel seat inclination H is
% 30-33%and said toe angle T is 23>
10 3. A nigh heel shoe according 1o claim
i1 apmrozimatsly 37, said heel rasion M is 9-10°, szid m
12 3&ard said toe angle T is 3-4*
w3 13,
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5 nprisiag a heel cup 118 and having sz anatomically
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19 ssuine an anatomically correct position in the shoe, 2ad to
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12. Anmproved shoe construction zecording to claim 10, wherein said
24 shoe comprises a high heeled shoe or boer, and said device 112 inclades a heel oup
25 118 and anatomicaily-shaped arch ap pl e 127 such that the heel of the wearer is
2, 11 o . .. roiat ki sha e v
26 1nanear paratiel relationship to the ground slenc.
27 13.  Anaunproved shos construction aceording o claim 12, whersin rhe
28 el of the user is malutained in 4 5-10° relationshin with the ground plage,
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30 comprises a golf shos, end »
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L7 19, A shoe construction according to claim 10, a CUt-Out arez
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17 comprising & hee: cup and d arch appliance to the top sids of
18 the izst bosrd whereby o eel forward to fust proxina)
19 tothe meamzrsal heuds, /or ouzsole o fast.
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