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This invention relates to a method of producing
soles far shoes and sandals from rigld materials,
such as, wood and moulded materials, as distinet
from easily flexible materials like leather and
rubber, and to the products of thls method.

It is an #nportant object of the present inven-
tion to produce & sole Trom the materials above
referred to which Is bent to vtonform to the upper
leather substantially like & leather or rubber sole.

Another object of the invention isto produce a
sole frem a Tighd m=utertal which maintains tts
shape frrespective of the nction of moisture ang
other weather conditions.

With these and further objects in view, as may
become apparent from the within disclosures, the
invention consists not only in the structures
herein pointed out and illustrated by the draw-
ings, but includes further structures coming with-
in the scope of what hereinafter may be claimed.

The character of the Inveniion, however, may
be best understood by reference to certain of its
structural forms, as illustrated by the accom-
panying drawings in which:

Fig. 1 is a perspective view showing one mode
of producing sole sections of wood or other rigid
material in accordance with the invention.

Fig. 2 Is a side view of a machine for working
the edges of such wooden sole sections.

Pig. 3 is a perspective view of a s0le composed
of a plurallty of sections.

Fig. 4 1s a perspective vlew of the same sole,
viewed from another direction.

Fig. 5 Is a side view of a sole section obtained
from the sawing operation shown in Fig, 1, before
its edges are machined.

Fig. 6 Is a sectlon on line VI—VI of Fig. 2.

Fig. 7 is a side view of a finished shoe show-
ing the application of my novel sole.

Fig. 8 ts a side view of a sandal or sandalette
provided with my novel sole.

It has heen proposed already to bend an inte-
gral wooden sole, or its sections, in one direction
by subjecting the sole or sole sectlons to heat
and high pressure. However, such & wooden sole
very soon loges its curvature, when it is used,
especially by the inevitable action of molisture.

The present invention contemplates the provi-
slon of a procedure for producing rigid soles or
sole sections which have a special curvature and
retaln their bent shape in spite of moisture and
other influences.

Broadly stated, the invention contemplates the
production of the sole or sole sections from the
raw material in the final shape which it is de-
sired to have, without subsequent bending of the
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material, In other words, the sole or sole sec-
tions are made in such a manner that they are
originally obtained in the desired curved form
without causing any structural tension tending
to stralghten the sole or sole section such &s
would be set up by & subseguent bending opern-
tion. In the practice of my Invention, I cut
curved sections of wood or other rigtd material
from a larger plece of the respective material; or,
in the case of artificial matertals which can be
moulded, I may mould the sole or =ole sectlons
directly in their curved form.

The Invention also contemplates the produc-
tion of a sole or of sole sertions with two rurva-
tures, namely & first cutrvature n the ditection in
which the sole is tending to be bent when walk-
ing and a second curvature in the straight-for~
ward direction of walking. To make that clear,
reference will first be had to Flgs. 3 and 5. In
Fig. 3, the dot and dash line G—@ Indicates the
direction in which the sole if fiexible is bent, this
sole being for a right shoe viewed from the top.
The line G—G consequently lles at right angles
to the line A—A {ndicating the direction of the
abutting edges of the adjacent sole sections 4.
The dot and dash line L—L on the other hand
indicates the direction of walking and, conse-
quently, forms a median or center line connecting
the point of the sole with the center of its rear
edge 18. It has been found that it 1s desirable to
shape the sole in such a manner that it 1s curved
both In direction G—G and in directlon LI,
which of course results in a skew or warped shape
of each section 4’, as shown, somewhat exagger-
ated, in Fig. 5. The complete sole thus con-
forms to the natural sole shape which a sole of a
flexible material like leather or rubber will as-
sume by itself as it is secured to the unper
leather.

Where the sole sections 4" are to be made of
wood or another rigid material which can be
sawn, the device shown in Plg. 1 may be used for
producing them. It consists of a base plate con-
stituting, for instance, the working table I of a
band saw 2 on which a wedge piece 3 having a
curved slot 17 is mounted for sliding about a
plvot 1. The distance r from the pivot T to the
band saw 2 corresponds to the radius of the total
curvature forming the resultant of the curvatures
In the directlon G—G and I—L, Fig. 3, respec-
tively, while the ahgle « of the wedge member 3
is equal to the angle « formed between the lines
L—L and G—@G, Fig. 3. It will thus be under-
stood that the curvature resulting by swinging the
work piece 4 about pivot T, together with wedge
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member 3, is not parallel to the longitudinal edges
8 and 9 of the sole sectlon 4’, but it is normal to
the line L—IL, thus forming a skew or warped
strip 4’ as best shown In Fig, 5. The arrange-
meni as shown is for the sole of a right shoe
while for the sole of a left shoe the pivot should
be provided at 1° to produce an opposite curva-
ture using a wedge piece with curved slot 1T,
The strips 4’ are now machined at their longt-
tudinal edges, for instance, by means of a miiling
machine of the type shown in Figs. 2 and 6, com-
prising a bent work table or base § for reception
of the strips 4’ and & revolving milling cutter 6
which is of convex shape for cutting the con-
cave edge of each strip, and concave for cutting
the opposite convex edge of each strip, respec-
tively. Advantageously, there is provided besides
the work table B a stop or gulde ledge 5. This
will facilitate the milllng of the longitudinal
edges 8 and 9 of the strips 4.
of the sole sectlons may be milled on a similar
machine, using sultable gauges or templets (not
shown). The elementary strips 4’ are then as-
sembled with thelr convex edges % fitting into the
adjacent concave edges 8, as shown In Fig. 3, and
may be provisionally held together in this assem-
bled condition, for instance, by means of & sheet
of paper (not shown) which is pasted preferably
to the upper surface of the sole, until the sole is
attached to the shoe, In the same or in another
factory. Finally, the sole ig secured {o the inner
sole or to the first sole {8 of the shoe or sandal,
as shown In Figs. 7 and 8, for Instance, by ce-
menting, gluelng, and/or nailing. As shown in Fig.
8, the intermediate member (2 of the shoe which
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Hes between its heel I3 and the sole sections #
may be made to confortn to the convex edge of
the rearmost sole section 4’ by a concave edge, or
vice versa.

Where a mouldable material 1s used, such as,
artificlal resin, for Instance, phenol formalde-
hyde condensation products, the sole sections may
also be cut from a larger block, in the manner 11-
lustrated in Fig. 1, but advantageously the sole
sections In this case are moulded directly in their
ultimate shape, thus avolding the sawing and mill-
ing operations. Other materials may also be used
which can be shaped by sawing, cutting, or mill-
ing, or by moulding, pressing, casting or the like,
provided that such materials are capable of with-
standing the stresses and Influences to which the
sole of a shoe 15 exposed in its use.

Instead of composing the sole of sections, it is
also possible to make Integral soles which are
then rendered flexible by suitable incislons ap-
plied at the polnts 14, Fig. 7. Where the soles
are produced by moulding, the Inclsiops may be
provided in the moulding operation and the cur-
vatures of the sole in all directions may also be
produced In the moulding process.

The method and apparatus of the present in-
vention have been described in detall with refer-
ence to specific embodiments. It is to be under-
stood, however, that the invention Is not limited
by such specific reference but is broader In scope
and capahble of other embodiments than those
specifically described and illustrated in the draw-
ing,

PAUL GELLING.





