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Patented May 15, 1951 2,552,601 

UNITED STATES PATENT OFFICE 
Original application May 27, 1946, Serial No. 

672,346. Divided and this application October 
18, 1947, Serial No. 780,704 

This invention pertains to footwear wherein 
the botton structure includes a transversely 
rigid, longitudinally flexible sole element and re 
lates more particularly to a novel sole element 
for use in the manufacture of such a shoe, the 
present application being a continuatiol-in-part 
of my application for Letters Patent Serial No. 
672,346, filed May 27, 1946, since issued as Pat 
ent No. 2,461,355, dated February 8, 1949. 

In my Patent No. 2,381,937 dated August 14, 
1945 I have described a transversely rigid, lion 
gitudinally flexible sole element comprising tWO 
or more plies of wood and a marginal attaching 
strip of flexible material such as leather. In the 
patented construction, each ply of Wood con 
sists of a series of rips, each rib having a slot in 
its end, and the attaching strip is set into the 
slots in the several ribs and not only constitutes 
means for securing the Sole element to other 
parts of the shoe but also provides a flexible or 
hinge connection between the ribs of the Series. 
Such a sole element, transversely rigid but lon 
gitudinally fiexible is very desirable in athletic 
shoes, for example tennis, golf, basketball and 
bowling shoes, wherein longitudinal flexibility 
coupled with adequate foot support are desir 
able. 
One object of the present invention is to pro 

vide a sole element, constituting a novel aind use 
ful modification of that specifically disclosed and 
claimed in my aforesaid patent. A further ob 
ject is to provide a sole element having certain of 
the characteristics of the patented Sole element 
above referred to and which is of full length, 
that is to say, it extends from heel to toe-tip of 
the shoe. A further object is to provide a trans 
versely rigid, longitudinally flexible sole element 
having an attaching member extending all of the 
way around it, including its toe and heel por 
tions. A further object is to provide, as a modi 
fication thereof, a sole element of similar con 
struction but wherein the fol'epart, or the fore 
part and shank portions only are of the trans 
versely rigid longitudinally flexible type, the re 
trainder of the sole element being of conventional 
construction, for example of rubber and fabric 
or the like. A further and more specific object 
is to provide a sole element wherein transversely 
rigid ribs or slats are completely or partially-en 
bedded in a mass of water-resistant material, 
such for example as a rubber compound. Other 
and further objects and advantages of the in 
vention will be pointed out in the following more 
detailed description and by reference to the ac 
companying drawings Wherein 

9 Claims. (C. 36-32) 
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Fig. 1 is a side elevation of a rubber-soled shoe 

embodying the present invention; 
Fig. 2 is a top plain view of a sole element 'em 

bodying the present invention, as it appears be 
fore incorporation in the shoe, and which may, 
for example, constitute either the inner sole or 
the outer Sole of a shoe such as shown in Fig.1; 

Fig. 3 is a fragmentary longitudinal section, 
to larger Scale, Substantially on the line 3-3 of 
Fig. 2; 

Fig. 4 is a fragmentary transverse section, to 
larger Scale, Substantially on the line 4-4 of 
Fig. 2; 

Fig. 5 is a fragmentary transverse section 
through a shoe such as that of Fig. 1, showing 
the improved sole element of the present inven 
tion arranged to constitute the insole; 

Fig. 6 is a view similar to Fig. 5 but showing 
the Sole element of the present invention ar 
ranged to constitute the outer sole of the shoe; 

Fig. 7 is a view similar to Fig. 3 but illustrating 
a modified construction; 

Fig. 8 is a top plan view of a sole element of 
modified construction embodying the present in 
vention (as it appears before incorporation in 
the shoe) said sole element differing from that 
illustrated in FigS. 2, 3 and 4 only in that the 
transversely rigid portion is confined to the fore 
part of the shoe; 

Fig. 9 is a view. Similar to Fig. 8 illustrating a 
modification in which the transversely rigid por 
tion of the sole element is confined to its fore 
part and Shank portions only; and 

Fig. 10 is a fragmentary vertical section 
through the botton of a Goodyear welt shoe 
showing a sole element embodying the present 
in Vention employed as a filler piece. 

Referring to the drawings the numeral. des 
iginates an athletic Shoe, for exa:nple, a tennis 
shoe, having the upper 2. Which is usually of 
textile fabric. In Fig. 5, which is a more or less 
diagrammatic fragmentary Section through the 
forepart of the shoe of Fig.1, the shoe is shown 
as having a generally conventional rubber outer 
sole 3, an exterior foXing Strip 2a, an inner Sole 
4 constructed in accordance With the principles 
of the present invention, and a Sock lining 5 of 
textile material or the like covering the upper Sui 
face of the insole. The rubber Shoe, except with 
respect to the insole 4, may be of conventional 
construction and its parts may be assembled and 
united in conventional fashion. In accordance 
With the present in Vention, the Sole element, 
which constitutes the inner Sole 4 of the shoe 
of Fig. 5, comprises a longitudinally extending 
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Series of transversely rigid slats or ribs 6. These 
transversely extending ribs may be of any suit 
able material providing the desired rigidity, but 
as they should be light in Weight, as Well as 
transversely rigid, it is recommended that they 
be made of Wood Since this poSSeSSes these re 
quisite characteristics. For Some purposes a 
multi-layer plywood may be employed, or plies 
of textile material united and made substantially 
rigid by an impregnant binder. However, it is 
contemplated that a light metal, for example an 
aluminum or magnesium alloy, or tubing of other 
metals may be employed in making these ribs 
as preferred. 

. As illustrated in Fig. 3, the ribs 6 are disposed 
in the same plane to form a mid-ply of the Sole 
element, this mid-ply being embedded in a maSS 
of resilient Water-impervious material Such, for 
example, as a rubber compound, either natural 
or synthetic, this water-impervious material 
forming upper and lower webs 7 and 8 overlying 
and underlying the rib ply and preferably in 
tegrally joined at the margin of the Sole element 
to form the attaching strip 9. Each of the WebS 
I and 8, as illustrated in Figs. 3 and 4, is of 
greater thickness than the mid-ply consisting 
of the ribs 6. The plies 7 and 8 collectively pro 
vide the major portion of the thickness of the 
sole element which is thus predominantly a rub 
ber sole. This attaching strip may be of any 
desired and suitable width and may be employed 
in certain types of shoe for the reception of 
fastening elements, for example, metal fasteners 
or thread stitches for uniting the Sole element 
to other parts. Ordinarily in the manufacture 
of a rubber sole shoe such fasteners are not 
employed and the attaching Strip 9 and One or 
both of the web members 7 and 8 are adhesively 
bonded to adjacent parts of the shoe structure 
-by suitable cement. The upper and lower WebS 

and 8, in the process of curing the material 
of which they are formed, may protrude into 
the narrow spaces between the ribS 6 and may 
even integrally merge, as shown in Fig. 3, at 
these points so that they are firmly united to 
each other. While the sole element may have 
a marginal attaching strip 9 of Substantial Width, 
it is within the scope of the invention to narrow 
this attaching strip as much as may be desired, 
or even omit it entirely, since in a rubber Soled 
shoe it is not usually necessary, as hereinafter 
noted with specific reference to Figs. 7 and 10, 
one of the Webs or 8 may be omitted. The Cur 
ing process will usually bond the ribs 6 directly 
to the material forming the WebS and 8. In 
any event the ribs are bedded upon resilient 
material forming one or both of the WebS and 
8 and adhere strongly to one or both of Said 
webs and are thus flexibly united So that the 
sole element, while rigid transversely, is flexible 
in a longitudinal direction. In stating that the 
ribs are “bedded' upon the resilient material, it 
is not intended thereby to suggest whether the 
ribs are above, below or completely Surrounded 
by the resilient material. 
The ply comprising the ribs 6, may, as illus 

trated in Fig. 2, extend substantially from toe 
to heel of the sole element, the attaching strip 9 
then extending all of the Way around the Sole 
element. On the other hand, as illustrated in 
Fig. 8, the transversely rigid ribs 6 may be con 
fined to the forepart F of the Sole element, the 
shank and heel portions then being of any Suit 
able material, for example a solid mass of the 
rubber or other usual material, and forming an 
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4. 
integral continuation of the WebST and 8. Like 
wise, as illustrated in Fig. 9, the transversely 
extending ribs may extend throughout the fore 
part and Shank portions F and S, while the heel 
portion H consists of rubber or other usual mate 
rial. As a matter of fact, the ribs may extend 
over as large or as Small an area of the sole ele 
ment as may be desired. It is to be understood 
that the shoe shown in Fig. 1 may have a sole 
element Such as shown in either of FigS. 2, 8 or 9. 

While, as above described and as illustrated in 
Fig. 5, the Sole element 4 forms the inner sole 
of the rubber soled shoe, the outer sole 3 being 
of conventional rubber shoe construction, the 
reverse arrangement may be employed. As shown 
in Fig. 6, the outer Sole 38 comprises a ply con 
Sisting of the transversely rigid ribs 6 interposed 
between upper and lower webs . and 3 of the 
resilient material. The marginal strip 9 is not 
necessary as an attaching member, but may be 
desirable to provide a substantial body of rubber 
at the edge of the shoe bottom. As illustrated in 
Fig. 6, the inner Sole 4 is of conventional form 
and the Sock lining 5a is likewise of usual con 
struction. Although not here specifically illus 
trated, it is contemplated that both the outer and 
inner soles in the same shoe may be of the con 
Struction herein Specifically described, that is to 
say may have a ply consisting of transversely 
rigid ribs and a uniting maSS of flexible- and re 
Silient Water-resistant material. 
As a further modification and as illustrated in 

Fig. 7 the sole element may comprise a ply con 
sisting of the transversely rigid ribs 6, as above 
described, but may have but a single overlying 
or underlying web 8 of the resilient material. 
In this case this web underlies the rib ply and 
is integral with the attaching strip 9. Portions 
of the web 88 may, as shown, extend up between 
the ribs 6. In this instance the ribs are bedded 
upon the single rubber ply 8, and flexibly united 
by the rubber to form a longitudinally flexible 
sole element. If desired, a textile or other ply 
7a is arranged to overlie and to conceal the ribs 
6. As thus indicated, the rib ply is not neces 
Sarily midway between the top and bottom of 
the Sole element. It is to be understood that 
when reference is made to a "mid-ply' consist 
ing of the transversely rigid independent ribs, it 
is not thereby intended to limit the position 
of the rib ply to the exact mid-height of the 
Sole element. 
The Sole element shown in Fig. 10 comprises 

a bottom ply 8 which is flexible both longitu 
dinally and transversely. This ply may be of 
leather, rubber, rubber Substitutes, or compounds 
of rubber, or of textile or equivalent material 
which may be waterproofed, or frictioned with 

- rubber. This sole element also comprises a single 
top ply, coextensive and registering with the 
ply 8*, which is flexible longitudinally, but rigid 
transversely of the sole element, said top ply 
comprising a Series of longitudinally Spaced in 
dependent ribs or slate 6* such as above described, 
the Several ribs or Slats being bedded upon and 
adhesively bonded to the ply G which thus con 
stitutes hinge means uniting the several ribs or 
Slats. Such a structure is useful as an internal 
sole element for example, as a midsole or plat 
form in a platform type shoe, or as Suggested in 
Fig. 10, as a filler piece for a Goodyear Welt shoe. 
As illustrated in Fig. 10, this sole element is de 
void of any marginal attaching strip and when 
used as a filler in a Goodyear Welt shoe Will be 
disposed between the insole S and the outer sole 
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K. As here illustrated, the slats are substantially 
Symmetrical With reference to the longitudinal 
axis of the Sole element so that Said axis Sub 
stantially bisects each slat of the series. When 
herein the Series of slots is referred to as a “ply' 
Such reference is not intended to Suggest the 
character of the individual slat, which may be 
an integral piece of wood or other stiff material 
Or plied material aS preferred. 
When herein reference is made to 'rubber' 

it is to be understood that this term is used as 
broadly descriptive of any substance having the 
general characteristics of natural rubber such 
as resiliency and water-impermeability. 
While certain desirable embodiments of the 

invention have herein been illustrated and de 
Scribed by Way of example it is to be understood 
that the invention is broadly inclusive of any 
and all modifications falling Within the Scope 
of the appended claims. 

I claim: 
1. A Sole element for use in rubber Soled foot 

wear, said sole element including a mid ply com 
prising a series of independent transversely ex 
tending substantially rigid ribs, and upper and 
lower plies of flexible Water-impervious material 
to Which said ribs are bonded at least one of 
said plies of flexible Water-impervious material 
being thicker than said mid-ply. 

2. A sole element according to claim 1 wherein 
the upper and lower plies have marginal por 
tions which extend beyond the edges of the mid 
ply and are united to form an attaching strip. 

3. A Sole element according to claim 1 wherein 
the upper and lower plies are of a rubber con 
pound and have marginal portions Which ex 
tend beyond the edges of the mid-ply, said mar 
ginal portions being integrally joined. 

4. A Sole element for use in footwear, Said Sole 
element comprising upper and lower plies which 
are flexible both longitudinally and transversely 
of the sole element, one at least of said plies be 
ing of resilient water-impervious material and a 
third ply intervening between said upper and 
lower plies, said third ply consisting of a single, 
longitudinally extending series of independent 
Substantially rigid slats, each Slat extending 
transversely of the sole element, the slats being 
in substantially the same plane and being spaced 
apart Sufficiently to permit longitudinal flexing 
of the Sole element and being SO arranged that 
the longitudinal axis of the sole element sub 
stantially bisects each Slat, said flexible plies 
collectively providing the major portion of the 
thickness of the Sole element. 

5. A sole element according to claim 4 wherein 
the material which constitutes both the upper 
and lower plies is Water-impervious and fills the 
spaces between adjacent slats, the margins of 

O 

20 

30. 

35 

40 

45 

50 

55 

6 
the upper and lower plies extending beyond the 
edges of the third ply and being integrally joined, 
whereby the slats forming the third ply are emi 
bedded and Sealed within the material forming 
the upper and lower plies. 

6. A sole element for use in footwear, said sole 
element Comprising at least two registering plies, 
one of which is of a resilient water-impervious 
rubber compound which is flexible in all direc 
tions, and one of which is flexible longitudinally 
of the sole element but substantially rigid trans 
Versely of the Sole element, said latter ply be 
ing thinner than the water-impervious ply and 
consisting of a single series of thin, substantially 
rigid, Spaced, parallel, transversely extending in 
dependent wooden slats, all in substantially the 
Same plane and which are adherent to the first 
first ply, the Slats being So arranged that the 
longitudinal axis of the Sole element substan 
tially bisects each Slat. 

7. A sole element according to claim 6 and 
Wherein the heel end of the Sole element is de 
Void of the transversely extending Slats. 

8. A Sole element according to claim 6 and 
Wherein the said two plies are coextensive, the 
transversely extending Slats of the Series be 
ing spaced apart, one Surface only of each Slat 
contacting the material forming the resilient ply. 

9. A Sole element according to claim 6 and 
which comprises three registering plies, one of 
said plies being of a resilient water-impervious 
rubber compound which is flexible in all direc 
tions, a second ply being flexible longitudinally 
of the element but substantially rigid transverse 
ly of the sole element, and consisting of a single 
Series of thin, Substantially rigid, spaced, paral 
lel, transversely extending, independent, Wooden 
slats all in Substantially the same plane, Said 
slot ply being thinner than the Water-impervious 
ply, and the third ply being of textile material 
overlying and concealing the slat ply. 

GILBERT SUPPLE. 
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