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1

This invention pertains to footwear and more
especially to a novel multi-ply sole element. ' In
my Patent No. 2,381,937, dated August 14, 1945,
I have disclosed a shoe sole element of a highly
desirable construction comprising a body portion
of a normally substantially rigid material, for in-
stance wood, so modified (as by the provision of
transverse incisions) asto make it flexible length-
wise of the shoe while preservirg its transverse
rigidity, and having assembled with the body
portion a marginal strip or welt of relatively
flexible material which not only constitutes a re-

_inforce for the body portion, counteracting any
tendency to crack during flexing, but also pro-
viding suitable means for the reception of sewing
stitches, staples or the like By means of ‘which
the sole element may be unitéd to other portions
of the shoe, S

Shoes made in accordance with the disclostire
of said patent are unique in respeet to the fact
that they possess a high degree of longitudingl
Hexibility coupled with transverse rigidity. :Siich
shoes are of especial- value for orthopedic pur-
poses, since they offer a transversely.inflexible
support for the foot, thus opposing pronation and
bromoting toe-to-heel walking, Not only-are such
shoes very acceptable for remedial purposes, but
they are also desirable for use by workers in cer-
tain trades, for example in dye houses, tanneries,
chemical works, etc., and also for sportswear,
for instance as golfing shoes, by reason of their
flexibility, heat-insulating qualities, and mois-
ture-resistance.

The patent suggests wood for the body- of the
sole element. However, it is not always easy to ob-
tain natural wood in pieces of large extent, and
Iree from knots, cracks, or other defects, and thus
it would seem that plywood would constitute a bet-
ter material than natural wood, by reason of its
uniformity and availability in sheets of large
area. If three-ply plywood were to be employed,
the grain of the middle ply should obviously ex-
tend lengthwise of the shoe, the incisions being
formed in the outer plies, but when the sole ele-
ment is thus constructed, the central ply being
very thin, tends to crack and produce a grating
‘vibration. when the shoe is worn. Five-ply ply-
wood is' ordinarily too thick for the purpose.

One object of the present-invention is to pro-
vide a sole element, constituting an improvement
over that disclosed in my prior patent, but having
all of the advantages of the sole therein described,
as well as others, from the standpoint of shoe con-
struction, but which may be made more easily,
cheaply and with more uniform results than if
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made of & single piece of natural wood. A fur-
ther object is to provide a sole element of plied
construction, very flexible longitudinally but rigid
transversely, and which is even more resistant to
benetration by moisture than sole elements made
of natural wood. A further object is 16 provide a
sole element which is transversely rigid and in-
cluding means for uniting it to other parts of the
shoe, and incorporating within its substance a
tough, flexible attaching element to which the
other shoe parts may be directly or indirectly se-
cured as desired. “A further object is to provide
a sole element which, while flexible:longitudi-
nally and rigid transversely, does not tenq to
squedk or generate grating vibrations when flexed
during use. -A further object is to brovide a sole
element useful either as an outer sole; an inner
sole; a sock lining; or a cushion, middle or plat-
form sole, as may be desired, Other and further
objects and advantages of the invention will be
pointed -out in. the following more detaileq de-
scription and by reference to the accompanying
drawings, wherein ‘

Fig, 1 is a bottom view, with a portion broken
away, illustrating one embodiment of the sole ele-
ment of the present invention; :

Fig. 2 is a section on line 2—2 of Fig, 1;

Fig. 3.is a section on line 3—3 of Fig, 1;

Fig. 32 is & view similar to Fig. 3, but illustrat-
ing a modification; e :

Fig. 4 is a fragmentary transverse diagram-
matic section through a shoe of Goodyear-welt
type in which a sole element like that of Figs:
2 and 3 constitutes the outer sole;

Fig, '5.is a fragmentary transverse diagram-
matic section through a shoe of the McKay type
in which the sole element of the present invention:
constitutes the inner sole; :

Fig, 6 is a section generally similar to Fig: 3,
but illustrating a sole element of modified con-
struction;

Fig.7is a section similar to Fig. 3; but illustrat-
ing g further modification; and ‘ e

Fig. 8 is a section, similar to PFig.
trating a further modification. - .

Referring to the drawings, the numeral I desig-
nates a sole element embodying the present in-
vention. This sole element, as illustrated, com-:
prises a mid-ply 2 and upper and lower plies 3
and 4, the several plies being permanently united,
for example, by a suitable adhesive, “While both
upper and lower plies such as 3 and 4 will usually

8, but illus-

+ be employed, it is contemplated that the sole ele-

ment may consist of but two plies, one of these:
plies having the characteristics of the ply 2 here-
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inafter more fully described, and the other having
the characteristics of one of the plies 8 or 4, as
hereafter described.

The ply 2 is of a material which is flexible
both transversely and longitudinally of the sole
element: should be readily penetrable by a sew-
ing needle; and should be tough and sirong. so
as to retain sewing stitches without readily tear-
ing out. Close woven textile material, for ex-
ample, cotton: duck, is desirable forrthe purpose;
although' other textile materials or thin leather
may be employed. Preferably, although not
necessarily, this ply 2 is of waterprocf or at least
moisture-resistant character.
textile fabric, if such be employed, may be fric-
tioned with rubber or impregnated witha-stit~

able asphaltic compound, oxidized oilor a.plasti~

cized synthetic resin. Iastead of a texfile fab-
ric, sheeted synthetic resin having the:desired
flexibility may be employed, and such resin may
be: reinforced: in any suitable: way, for. example:
by the. inclusion” of fibrous: material, either: or=
ganic:or: inorganic. . Furthermere,. flexible-sheet:
material- consisting. of unspun, unwoven, textile
or. other: fibers, either synthetie -or natural or of
a: mmixture of various materials; wherein the fibers
are united and. integrated by a: suitable binding
medium; may :be-employed.. The-selected niate-
rial to:form: the ply’'2-may be-cuf torthe: proper
shape -and dimensiens, for instance by the em=
pleyment. of-a-die:such: as is-customarily used in:
cutting: leather or fabric:for making shioe parts. .

“The-plies:3: and: 4.are:of such material and-so:
constructed: and: arranged; that while. they-are:
quite: flexibles longitudinally: of - the sele: element,,
they are. substantially: rigid, transversely: of: the
sole-element. - Wood veneer-with: the-grain run--
ning:-transversely-of ‘the sole element; makes-an:
aceeptable material for the plies-¥and 4. If weod

veneer- be: employed for: this. purpose: it is.

transversely-incised -or slitted, as:shown:at: §:and:
1,. at: & plurality: of - points longitudinally: of the
sole element, so as partially or completely to-di=
vide: the: vespective:plies- 8 and: & into: & series
of:’transversely . extending: ribs- 8 and-8; respec~
tively. As illustrated,, the-incisions 5-and. T ex-
tend completely: through: the: thickness of each:of
the plies: 3-and 4, respectively, although it is with-
in.the scope of the invention: to have these:in-
cisions extend but part way through: the:respec-
tiverplies.. Preferabiy the plies:3:-and 4 are united
totherply 2:by means.of suitable:adhesive; foriex=
ample: a rubber compound: or: a thermoplastic:
or thermosetting resim; before the:incisions. ¥ .and
1 are:made; eare: being taken: in-making :the:in-
cisions.: that. the ply-2:is: notcut and:thereby
weakened: . )

While wood veneer is desirableforsmaking:the:
plies: 3 and: 4, other: materials:may: be :employed,
for-example the: ribs: 6 and- 8 may: be: entirely:
separate strips or splints of wocd which:arerass
sembled: in. pargilel. relation. and: aghesively
united to the ply 2:with:sufficient spacesbetween:
adijgcent:edges of theribs:to permit longitudinal

flexing of the plies.:3»and’ 4. Instead: of wood;:

any:other:ssuitable:material which: is:substantial-
Iyzrigid:-but reasonghly: light in: weight; may be:

employed, forrexample: synthétic resinHaving the-
desired rigidity; or resin reinforced-: with:inelos=-
sions: ofr wood or: metal;: or- flattened tubes: of:
plastie: material;  or: even. metal strips: may: be-

used;. for: instance strips: of sheet-metal: so-em=~

hosseduor-ribhed as:to: provide the desired trans~-
verse: rigidity: without undue: weight.. When:
wood:veneer or ‘wood strips .are: employed, they:

For instance; the-
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may, if desired, be impregnated or coated with a
suitable waterproof substance, for instance an
asphaltic or bituminous impregnant, a fluid syn-
thetic resin, or an oxidizable oil. Whatever the
material chosen the plies 8 and 4 should be sub-
stantially rigid transversely of the sole element,
but their constituent rib-like elements 6 and 8
are so united to the longitudinally flexible ply 2
that the latter forms a hinge connection between
the rib members: 6 of the upper ply and the rib
members ‘8 of the lower ply, so that while the
sole element as a whole is substantially rigid
transversely, it is flexible longitudinally.

Preferably the ply 2 extends outwardly. be-
yond the edges of the upper and lower plies 2
and- 4, to-form the welting or attaching strip 8
which . is. designed _to receive elements, for in-
stance sewing stitches, staples or the like, for
securing the sole element 1 to other parts of the
shoe. Preferably, as illustrated in Fig. 3, strips
18 and {I, of suitable material,. for instance
leather, textile.fabric, paper board, or a: plastic,
are-associated with :the attaching. strip.-9-s0 as
to build the latter up-to a thickness equaling the
thickness .of the ribs. 6-of the upper ply 3-of the
sole element. In a.similar way, if desired, addi-
tional strips 12 and (3 (Fig. 3#), may be-secured
to-the-strip- 9, so as-to .make the marginal por-
tion. of: the. sole. element of the. same thickness:
as the.central portion of the-sole: element, that
is: b0 say, a thickness equaling the thickness-of
the combined. plies 2, 3iand: &. The-strips 48; 1-1;.
12 and- I3 should. be of a-material whielh: may-be:
penetrated by a sewing needle-gnd.they may: be:
secured -together and. to-the strip: 9. by-adhesive;
by.-staples .or- stitches, as .preferred. Instead:of
a-plurality -of strips: 18 and: 1, a single:strip:
(Fig. 7) of proper thickness may be employed; if.
preferred. i

In the modified construction illustrated in Fig.
6, the: mid-ply. 15 consists: of an integral -mass:
of a plastic: material, for instance rubber; syn-
thetic rubber; or a .synthetic resin, and has thick-
marginal portions. 16-which definer shallow cen--

5 tral. cavities. above-and below.the ply 5 for:the:

reception of the transversely rigid upper-and-low=:
er- plies. 1T and- 18, each. consisting of a:-series:
of: transverse ribs: which may: be-of: any: of the:
materials abave referred: to as: proper for making:
the-plies: 3.and 4:. The: plies 11 and:-18 are-ad:
hesively. or. otherwise bonded: to- the ply- 1; the
margingl -portion- £6: of - the latter being designed
to receive the attaching means by which:the-sole:
element isrsecured. to other parts of the shoe. .

In. Fig. 4, the sole element of the present ins-
vention:is:shown: as constituting the. ouber: sole:
of . a; Goodyear-welt: type: shoe: - This: shoe coms=-
prises:the upper U, the inner-sole S; and the:welt:
W.. The: sole element of the present invention is:
united to the welt W by stitches 18, passing
through:the-strips: 9; 0. and’ ti; the:lower ply-of:
the:sole element,: comprising: the: ribs 8¢ being: ex--
posed’ and: constituting. the tread :surface: of ‘the:
outer:sole: :

Tiv Fig:: 5 the sole element.of the:present:invena-
tiomis shownas-constituting: the :intier sole: ofra
shoe: of McKay type: This shoe comprises the:
upper-T-whiclr is united: to-the marginal’ portion
of the:sole -element of the present:invention, by

. stiteles: 28-which in this instance are also:shown:

as-extending: through the: outer sole-24; so as: o
unite:the latier to the inner sole and upper.
In:Fig: T a° further modification: is- illustrated”
wherein the ply:2:does.not:extend-out to the edges-
of:the:plies $rand 45 thus leaving amarginal'chan--
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nel which receives a tongue 27 integral with a welt
strip 28 of leather or the like, the body of the welt
strip being substantially flush at its upper side
with the upper surface of the ply 3. Preferably
the marginal portion of the ply 4 is beveled at 28
and the body of the welt at its under side is flush
with the outer edge of the ply 4. This heveling of
the ply 4 facilitates the attachment of an outer
sole. i .

In Fig. 8 there is a single ply 2% of wood or
equivalent stiff material slitted transversely to
make it flexible lengthwise of the sole e€lement,
this ply being completely embedded in a hody 172
of “flexible water-impervious material, for in-
stance rubber or synthetic resin, which forms
upper and lower plies between which the ply 2%
is arranged, this body 172 of material also com-
prising the integral marginal portions 162 for the
reception of fastener elements.

The sole element of the present invention has
herein been illustrated as employed in the making
of various types of shoe, but it is to be understood
that it is not limited in its utility to the particular
use herein specifically suggested, but is of broad
utility in the manufacture of footwear of any de-
sired type, and in which it may be employed to
take the place of any of the usual sole elements
employed in footwear manufacture.

I claim:

1. A sole element for use in footwear, said sole
element comprising a ply of a material which is
flexible both longitudinally and transversely of
the sole element, and at least one ply which is
relatively flexible lengthwise of the sole element
hut which is relatively rigid transversely thereof,
the first-named ply having an integral extension
projecting beyond the edge of the other ply to
constitute an attaching strip by means of which
the sole element may be secured to other parts
of a shoe.

2. A sole element for use in footwear, said sole
element comprising g mid-ply of a material which
is flexible in all directions, and upper and lower
plies each flexible longitudinally of the sole ele-
ment but which are substantially rigid trans-
versely of the sole element, and means uniting
the several plies,

3. A sole element for use in footwear, said sole
element comprising s mid-ply of tough flexible
material, and upper and lower plies each flexible
lengthwise of the sole element but substantially
rigid transversely of the sole element, the mid-~
ply extending outwardly beyond the margins of
the upper and lower plies to constitute an at-
taching strip, and means permanently uniting the
several plies.

4. A sole element for use in footwear, said sole
element comprising a ply of strong textile mate-
rial and at least one ply of wood, the latter ply
having transversely extending lines of weakness
thereby to permit it to flex readily in a longi-
tudinal direction, but being stiff transversely of
the sole element, the textile ply projecting beyond
the edge of the wood ply to provide an attaching
strip, and means permanently uniting said plies.

5. A sole element for use in footwear, said sole
element comprising a mid-ply of textile material
which is flexible in all directions, and upper and
lower plies of wood, each of-the upper and lower
pilies having transversely extending incisions
thereby making said plies flexible longitudinally
of the sole element, said wood plies being substan-
tially rigid transversely of the sole element, and
means permanently uniting the several plies.

6.- A multi-ply sole element for use in footwear,
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said sole element comprising a relatively thin ply
of tough material, flexible both longitudinally and
transversely of the sole element, and at least.one
relatively thicker ply, said latter ply being flex-
ible lengthwise of the sole element, but being sub-
stantially rigid transversely of the sole element,
the first-named ply having an integral marginal
portion which projects beyond: the edges of the
transversely rigid ply, and a strip of material of
a_thickness substantially equaling the latter ply
superimposed upon said projecting marginal por-
tion of the first ply and united to the latter.

7. A multi-ply sole element for use in footwear,
said solé element comprising a relatively thin ply

of tough material, readily penetrable by a sewing

needle and which is flexible both longitudinally
and transversely of the sole element, and at least
one ply comprising a series of ribs each substan-
tially rigid transversely of the sole element, and
means uniting each rib to the first ply, the ribs
being relatively movable whereby ‘said second ply
is fiexible longitudinally of the sole element, and
a marginal attaching strip of a material which is
readily penetrable by a sewing needle and a por-
tion’ at least of which is in the plane of said. first
named ply. :

8. A sole element for use in footwear, said sole
element comprising upper and lower plies each
consisting of a series of transversely extending
ribs, each substantially rigid transversely of the
sole element but which are relatively movable,
and a ply of material which is flexible both longi-
tudinally and transversely of the sole element
and which is attached to each of said ribs there-
by constituting hinge means uniting the ribs, the
marginal portion of said flexible ply extending
beyond the ends of the ribs to constitute an at-
taching strip.

9. A sole element for use in footwear, said sole
element comprising upper and lower plies each
consisting of a series of transversely extending
ribs, each substantially rigid transversely of the
sole element, but which are relatively movable,
and a ply of material which is flexible both longi-
fudinally and transversely of the sole element,
and which is attached to each of said ribs there-
by constituting hinge means uniting the ribs, the
sole element having a marginal attaching strip

* which is of the full thickness of the sole element,
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a portion at least of sald marginal attaching strip
being integral with the flexible ply.

10. A sole element for use in footwear, said sole
element comprising upper and lower plies each
consisting ‘of a series of transversely extending
ribs, each substantially rigid transversely of the
sole element but which are relatively movable,
and a ply of material which is flexible both longi-
tudinally and transversely of the sole element,
and which is attached to each of said ribs there-
by constituting hinge means uniting the ribs, the
sole element having a marginal attaching strip
which is of the full thickness of the sole element
and- which forms an integral ‘extension of the
flexible ply.

11. A sole element for use in footwear, said sole
element comprising a mid-ply of a material which
is flexible both longitudinally and transversely of
the sole element, said ply having a marginal rim
which is thicker than its central portion thereby
providing shallow cavities in its upper and lower
surfaces, and a series of transversely extending
ribs disposed in each of said cavities, each rib be-
ing of a thickness equaling the depth of the cav-
ity in which it is disposed, and being substantial-
ly rigid transversely of the sole element, each rib
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being:adhestvely-united:ta said; mid-ply, the lat-
ter:-constituting hinge means: flexibly: uniting the
several: ribs: whereby. the-sole- element . is- permit-
ted:to-flex-longitudinally:

12. -A.sole-element-for use in:footwear, said sole
element comprising. a- mid-ply- of : textile: fabric,
andsupper and:lower plies. of. wood veneer, and.
each  wood: ply.: ‘having & plurality of transverse

incisions:such. as:to make the.ply. flexible longi-.

tudinally-of the.sole element, .and adhesive unit-
ing, the: several. plies;. the: textile ply. projecting
outwardly; beyond- the :edges: of the veneer plies,
and.-strips. of. material. united to said projecting
portior of the textile ply thereby to. provide the
sole: element .with-margins of a,thickness:equal-~
ing; the combined. thickness.of its-several con-
stifuent plies.

13.. A.sole element for use in.footwear, said.sole
element: comprising, a mid-ply of textile fabric,
and: upper-and. lower plies. of wood. veneer, the
wood..plies. having-the grain of the wood extend-
ing. transversely. of. the. sole: element, and. each
wood: ply- having a- plurality. of. transverse in-
cisions such.as.to.make the ply flexible longtudi-
nally-of the. sole-element, and-adhesive uniting
the several plies, the textile ply projecting. out-
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wardly; beyond: the .edges:-of-the: veneer: plies;. and:
material,, easily. penetrable -by. a: sewing needle;
united- to-said projecting. portion-of the:textile
ply,. said material being-of a thzckness equaling:
the:wood veneer plies. i

14. A sole-element for use in footwear.compriss-
ing an-intermediate. thin strong:and.flexible-ply:
disposed between two-outer transversely.stiff. but
longitudinally flexible plies, the intermediate ply.
being of less superficial area than the:outer plies
thereby. providing a. channel between the:mar-
gins.of the latter:and a flexible welt:strip. having:
a- body portion approximating the thickness..of
the combined plies and having g tongue.which;

fits: within said: marginal channel, and. means.

uniting the several plies and the- -welt; strip..

15.. A sole element, for use in footwear, said-sole:
element: comprising at. least one: ply of flexible:
material, another ply comprising- a. series of:
transversely rigid. ribs, and - a flexible. marginal
attaching - strip, said: strip: being integral with
said- flexible ply: which extends throughout. the.
entire width of the:sole and on one face-of which:
are secured said: ribs, said flexible ply consti~-
tuting: hinge means. flexibly uniting the: ribs..
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