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44 Claims.

This. invention relates to methods of and ma-
chines for operating on soles and is illustrated
herein with reference to the shaping of shoe soles
both longitudinally and transversely as is con-
templated also by United States Letters Patent No.
1,939,750, granted December 19, 1933 upon an ap-
plication filed in my name and United States
Letters Patent No. 1,772,038, granted August 5,
1930, upon application of H. A. Davenport and
N. P'. Hopkins.

A sole is treated in accordance with the inven-
tions disclosed in the Letters Patent referred to
above by having portions of the fore and heel
parts relatively positioned to give the shank the
angular relation to the fore and heel parts which
it is to have in the finished shoe, and then by
having the shank portion operated upon by a
tool which imparts the desired transverse curva-
ture to the shank. .

‘While it is practicable, and sometimes desirable
from the standpoint of economy, as pointed out
in the above-mentioned Letters Patent, bodily
to extend or stretch the shanks of soles as well
as to shape them into the form they are to have
in the finished shoe, some methods of shoemaking
require that over-all stretching of the shank shall
be minimized or avoided. In such a case, a pat-
tern arranged to support the axial portion of
the shank is employed in conjunction with a tool
for imparting the desired transverse shape to the
sole shank.  In operating in this manner, there
may be a tendency in-some cases, when a sole is
stretched longitudinally only a little or not at all,
for g portion of the forepart contiguous to the
ball line to buckle slightly owing to the lack of
sufficient longitudinal tensicn in the sole to cause
it to be wrapped about the portion of the pat-
tern at or near the ball line and the fact that
the portion of the sole in question is relatively
free, being. supported only on its lower side.

In view of the foregoing, an object of the in-
vention is to provide an improved method of and
machine for operating on shoe soles by the use
of which the above-mentioned tendency is cor-
rected. . ’ .

In accordance with this object, the invention
in one aspect contemplates the shaping of a shoe
gole by relatively positioning the fore and heel
parts of the sole so as to give the intermediate
shank portion such an angular relation with re-
spect to the fore and heel parts as it is to have
in the finished shoe, conftrolling the portion of
the sole in the vicinity of the ball line and dis-
placing the marginal portions of the shank rela-
tively to the central portion thereof, thereby to

(CL 12—17)

impart o permanent transverse curvature to the
shank,

With reference again to this aspect of the in-
vention, the above-mentioned controlling of the
portion of the sole in the vicinity of the ball line
is effected, after the fore and heel parts of the
sole have been positioned as described above, by
applying pressure to portions of the forepart and
shank contiguous to the ball line. These steps

. and that of displacing the margins of the shank

relatively to the central portion thereof are than
completed together and are effected as herein
illustrated, by exerting pressure against the sole
in @ direction included by the angle formed by
the longitudinal axis of the forepart and a

_chord subtending the shank portion of the sole.

Since a pressure directed against the sole in
the above-defined manner may be resolved into
components which ‘are substantially perpen-
dicular to the forepart and shank portions of the
sole, it is apparent. that the shaping of the shank
and . the controlling of the portion of the fore-
part contiguous to the ball line occur substantial-
ly simultaneously and that the strain in the sole
is distributed through the portion of the sole con-
tiguous to the ball line as well as the adjacent
portion of the shank.

Invention is also to be recognized in an im-
proved machine constructed and arranged to
operate upon a shoe sole in the above defined
manner. 'To this end, there has been provided,
in the machine .in which the invention is illus-
trated herein as embodied, means for relatively
positioning the fore and heel parts of the sole
50 as.t0 give the intermediate shank portion such
an angular relation to the fore and heel parts
as it is to have in theée finished shoe, members
mounted for relative movement toward and away
from each other shaped and arranged to oper-
ate upon the sole shank and a portion of the
forepart contiguous to the ball line, and means
for relatively moving said members toward each
other thereby to confrol the portion of the fore-
part of the sole contigucus to the ball line by

‘applying pressure to the said portion of the fore-

part and to impart a permanent transverse cur-
vature to the shank and by stretching its margins
with respect to the axial portion beyond their limit
-of elastic recovery. In the present machine, as
well as in that disclosed in the Letters Patent re-
ferred to above, the relative positioning of the fore
and heel parts of the sole is accomplished by

the use of clamps arranged to grip the fore and

heel parts of the sole and mounted for relative
movement heightwise of the sole so as to produce
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and the clamped fore and heel parts. Of the sole
treating members referred to above, one, as em-
bodied in the illustrated machine, is adapted to
support the axial portion of the shank and the
portion of the forepart contiguious to the ball line,
and the other is mounted for movement toward
and away from the first-mentioned member and
has a sole engaging surface shaped with reference
to that of the first-mentioned member so that all
parts of the sole are made to conform strictly
to the desired shape. It will be found that a sole,
when treated in this manner and by this means,
will lack any distortion from the desired shape
of the portion of the forepart contiguous fto
the ball line even when relatively extreme Iongi-
tudinal and transverse curvatures are imparted to
the shank.

Machines requiring a sole to be positioned
definitely with respect to its operating instru-
mentalities are sometimes provided with means
for locating the sole by engagement with an edge
of the sole. Under some conditions, the effective-
ness of the locating means may be impaired by
jarring of the located sole as a result of the nor-
mal movement of the sole itself into a position
in which it is operated upon or of the undesirable
but inevitable vibrations caused by the more re-
mote operating parts of the machine. According-
ly, another object oi the present invention is to
provide improved means for locating a sole with
respect to means for operating upon it, and with
this object in view, one feature of the invention
consists in the combination with devices for oper-
ating upon soles mounted for relative movement
toward and away from each other, of sole locat-
ing means, a sole engaging member disposed
normally within the field of action of said devices,
and means for moving the sole engaging member
away from the field of action of said devices so
as frictionally to urge the sole against the lo-
cating means. It is apparent that by the use
of a construction such as is defined above any
tendency of the sole to be moved away from the
locating means, is overcome throughout thz rela-
tive movement between the sole engaging mem-
ker, herein illustrated as a support, and the lo-
cating means. The above-mentioned movement
of the sole engaging member or support is ef-
fected in the illustrated machine by means ac-
tuated by the relative movement of the sole treat-
ing devices toward each other. The invention
also contemplates the provision of means for
moving the sole locating means out of engage-
ment with the sole edge, for example, toward
or at the end of the relative movement between
the sole engaging member or support and the
sole locating means, whereby the danger of either
the sole locating means or the sole support he-
ing damaged by the sole freating devices is en-
tirely obviated. To this end and in accordance
with another feature of the invention, a part of
the sole locating means in the construction shown
is spaced from but disposed in the path of move-
ment of the sole support whereby the support and
locating means are moved away from the sole in
succession -as the operating devices are moved
relatively toward each other.

These and other features of the invention, and
the method in its various novel aspects, will ap-
pear more fully from the following description
when read in connection with the drawings, and
will be pointed out in the appended claims.

In the drawings,

Fig. 1 is a front elevation of part of a machine

2,020,344
the desired angular relation between the shank

in which the invention is illustrated as embodied;

Fig. 2 is a perspective view of the sole treating
and positioning instrumentalities shown in Fig. 1;

Fig. 3 is a view in plan illustrating the sole posi-
tioning devices and their operative relation to
to the sole treating instrumentalities; ’

Fig. 4 is a perspective view partly in section
and broken away illustrating the sole treaiing
instrumentalities at an early stage in their opera-
tion upon a sole;

[
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Fig. b is a perspective view similar to Fig. 4 .

showing the operating instrumentalities in per-
spective at a final stage of their operation on a
sole and as seen from the heel end;

Fig. 6 is a sectional view taken along the plane
indicated by the lines VI—VI of Fig. 5;

Fig. 7 is a view in perspective of the work en-
gaging element of the conforming tool illustrat-
ing-the shape of its work engaging surface;

Fig. 8 'is a side elevation, the sole positioning
element having been removed, and illustrating
diagrammatically the operative relation between
the pattern and sole conforming tool; and

Fig. 9°is a perspective view of a sole which has
been treated by a machine constructed in ac-
cordance with the present invention. ,

A machine of the type in which the invention
is illustrated herein as embodied is completely
disclosed in the Letters Patent No. 1,939,750
above referred to, and accordingly only such ele-
ments of this machine as are necessary for an
understanding of the present invention will be
referred to below. )

The illustrated machine has sole controlling
devices comprising heel part and forepart clamp
tables 180 and 12, and also heel part and forepart
clamps 14 and (6. As in my prior machine, a
rubber sheet 18 extends across the gap between
the clamps 14 and 16 and covers their lower sur-
faces. The clamp tables 160 and (2 are arranged
to swing relatively to the clamps 14 and 16 be-
tween a sole receiving position toward the front
of the machine, in which a sole to be treated is
placed on a heel part element 20 and a pattern
22 carried by the clamp tables 10 and. 12 re-
spectively, to a position in which the element 20
and the pattern 22 are alined with, but spaced
from, the clamps 14 and 18, as described in Let-
ters Patent No. 1,939,750 referred to above. A
sole having been properly positioned on the heel
part element 20 and the pattern 22 with the as-
sistance of means later to be described and form-
ing important subject-matter of the present in-
vention, the clamps 14 and 16 are then moved
toward the element 28 and the pattern 22 respec-
tively until the upper side of the sole is engaged
by the rubber sheet {8, its lower side being held
against the heel part engaging element 20 carried
by the clamp table (0, and the forepart portion
24 of the pattern 22 carrvied by the forepart
table i2.

' 'The sole engaging surface of the forepart por-
tion 24 of the pattern may, if desired, be con-
vexly shaped, as indicated in Figs. 4 and 5, in
order to impart such a curvature to the forepart
of a sole as it is to have in the finished shoe. In
such a case, a similar curvature is given to the
lower surface of the forepart clamp 6. The
illustrated pattern 22 also comprises a shank por-
tion 26 which is integral with the forepart portion
24 and has substantially the same angular rela-
tion thereto as that which is to exist between
the shiank and forepart portions of the shoes for
which soles treated in the machine are intended.
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The rearward end of the shank portion 28 is not
supported by the heel part clamp table {8, as is
the "case "in my prior machine, but engages an
abutment 28 which extends bheneath a part of
the heel clamp table {8 and is carried by the
central web 2% of the upper frame 32 of the
machine (Fig. 1). The sole engaging surfaces
of the forepart and shank elements of the illus-
trated pattern 22 merge at a rather definite
edge 34 which imparts to a sole pressed firmly
thereagainst . an abrupt change in its direction at
the ball line commcnly called a “break” which
is required in some shoes by their style. While
the break referred to is relatively pronounced
in soles which have been operated upon by the
pattern illustrated herein, it is to be understcod
that whether the break is sharp or gradual is im-
material to the invention. The transverse curva-
ture of the shank portion 28 of the pattern is
preferably made somewhat sharper than that of
the sole as embodied in the finished shoe in order
that the shank of the sole may bhe curved in ex-
cess of the desired amount and that its edges
will therefors tend to hug the adjacent portion of
the upper when the sole is attached to the upper.

As in my prior machine, the sole clamping in-
strumentalities illustrated herein, after having
been brought together to grip the fore and heel
part ends of the sole, are moved relatively to each
other heightwise of the tread surface of the sole,
thereby . t0 position the fore and heel paris in
such a way as to give the shank the same gngular
relation to the fors and heel parts which it is to
have in the finished shoe.  This treatment of the
sole may be effected, either with or without
stretching the shank porticn of the sole bodily,
depending upon the adjustment of a link 36 which
is adjustably clamped at one end to a bracket 33
associated with the heel part clamp {4 and which
is fixed at its other end to a slide 88 mounted
in a slideway member 42 associated with the fore-
part clamp 18. As more fully described in the
above-mentioned Letters Patent No. 1,839,750, the
clamps 4, 16 can be relatively positioned longi-
tudinally of the sole by adjustment of the slide 48
with respect to the slideway member 42, which
may be effected in. the illustrated machine by
turning - a knob 44. The link 38 is illustrated
herein as being so positioned as to cause no over-
all stretching of the sole as its fore and heel
parts are relatively moved heightwise into the po-
sitions they occupy in Figs. 4 and 5. The above-

-mentioned relative heightwise displacement of the

forepart and heel part clamps is obtained by
dropping the heel part clamping devices .so that
the upper surface of the end of the shank ele-
ment 26 of the pattern adjacent to the heel part
clamp is substantially continuous with the upper
surface of the heel part engaging element 28; and
during this movement of the heel part clamping
devices the forepart clamping devices are moved
bodily to the right as seen in Fig. 1 s0.as not to
cause the shank of the scle to be stretched over
all, there heing relative sliding movement at this
time between the contacting vortions of the abut-
ment 28 and the shank portion 28 of the pattern.

Before continuing to the description of the
shank conforming operation, the iliustrated sole
locating instrumentalities will be explained. The
positioning of a sole with respect tc the pattern
in the Mustrated machine before the clamping
devices are brought. together, is facilitated by
locating devices one of which comprises an abut-
ment 46 adapted to ke engaged by the toe end of
the sole and thus to limit movement of the scle

‘the operator.

‘slots in the slides 58 and 68.

3

longitudinally of the pattern.  Lateral alinement
of the longitudinal axis of the sole with the cor-
responding axis of the pattern is facilitated by a
forepart locating member 48 and a heel part
locating member 5%, both of which are adapted
to engage the edge of a soie held thereagainst by
To insure that a sole, when held
against the abutment 486 and the sole locating
members 48 and 89, has the desired heightwise
relation with respect thereto, there is associated
with each of these locating means other means
adapted to engage the lower suriace of the sole.
To this end, the abutment 48 is provided with a
shoulder $2; a scle support 54 is arranged to co-
operate with the locating member £§; and the
locating member §8 is notched to provide a sole
supporting surface 55 contiguous to its sole edge
engaging surface, as clearly shown in Fig. 2. The
‘above-named forepart and heel part locating
means are carried on slides 85 and §8 respectively,
mounted for movement on slideway members &2,
which. can be adjusted angularly with respect to
the longitudinal axis of the pattern, and held in
adjusted position by means of clamp screws §4.
By properly adjusting the angle of the slideway
members 62 in accordance with the explanation
of the adjustment of similar members in Letters
Patent No, 1,939,750 soles of different sizes can
be positioned both longitudinally and widthwise

of the pattern as a resuit of a single movement -

of the locating means, this movement being ef-
fected in the present machineg, as well as in the
prior machine, through rock levers 88 which are
positioned when the clamp tables are swung into
sole receiving position and the movement of which
levers is transmitted to the slides 58 and 63
through square rods 88 which are received within
A sole may be both
positioned Ilongitudinally and widthwise of the

pattern and also supported against the foree of 4

gravity at the toe end and at two pcints along the
side nearer the operator by means of the above
described instrumentalities. The sole will also
usually engage the pattern at a point opposite

the locating member 48 adjacent to the reayr edge .

of the sole.' Lost motion between the slides 58
and 60 and the slideway members 2 is elimi-
nated by springs 78, Fig. 2, which urge upwardly
T-headed bolts 72 which hold the slides 58 and 89

in assembled relation with the slideway mem- ;-

bers 62. :

The abutment 46 is disposed in a recess in the
upper surface of the pattern 22 and is mounted
for adjustment longitudinally of the pattern 22

on a bracket 74 to which the abutment 46 can be 3

clamped by means of 2 screw 76; and the bracket

‘T4 is mounted yieldingly to swing downwardly, if

engaged by the clamp {6, on a screw 18 inserted
in . the slide 8§8. A spring 838 surrounding the
screw 18 is arranged to return the abutment 46
to its original position, determined by a shoulder
(not shown) extending from the slide 58, when
the clamps are again separated. The bracket 14
is also provided with an index 82 which indicates
the adjustment of the abutment 46 with respect
to the bracket 74.

The forepart locating member 48 consists of a
red one end of which is bent upwardly, as indi-
cated in Fig. 2, 5o as to engage the edge of the
sole: The rod is rotatably mounted in a support
84 which, together with the sole support 54, is
pivoted by means of a screw 86 on the slide 58.
The bent or sole engaging end of the locating
member- 48 is normally urged toward an up-

Sstanding position by means of a coiled spring 88
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attached to the support 84 and which will allow
the sole engaging portion of the locating member
to be swung substantially into the plane of the
sole if the clamp (6 is moved against it. The
normal lateral position of the member 48 with
respect to the pattern 22 is determined by an ad-
justable stop 89 which engages a lug 92 on the
support 84. The stop 90 is threaded in the slide
58 and thus can be turned adjustably to position
the member 48 with respect to the pattern 22.
The position of the member 48 with respect to
the pattern is indicated at all times by an index
94 carried by the stop 90, as plainly shown in
Figs. 2 and 3. The support 84 is urged in a clock-
wise direction (Fig. 3) to hold the lug 92 against
the stop 90 by means of a spring 96 connecting
the support 84 and the slide 58. The sole support
54 is so mounted as to have limited movement
with respect to the locating member 48, and to
this end is notched at 58 to receive a pin 100
carried by the support 84. Thé length of the
notch is great enough with respect to the diam-
eter of the pin 180, to allow the sole engaging
portion. of the support 54 to be moved out
of engagement with the bottom surface of the
sole without imparting any movement to the
sole locating means 48.
member 54 is yieldingly held so as normally to
extend under the bottom of a sole, the edge of
which is held against the locating member 48,
by means of a spring 192 coiled about the screw
86 and the ends of which abut against pins car-
ried by the sole supporting member 54 and the
support 84 for the sole locating member 48.

The invention provides additional mechanism
which successively removes the sole support 54
from engagement with the sole, thereby friction-
ally urging the sole edge against the sole locat-
ing member 48, and then removes the sole locat-

ing member 48 as well as the support 54 from -

the field of action of the sole clamping devices.
This operation is effected by the relative move-
ment of the sole clamping devices toward each
other by means of a bell crank (04 (Fig. 2)
mounted on a standard 106 attached to the clamp
table 2. One arm 108 of the bell crank 104 is
engaged by a finger |8 pivotally attached to the
lower portion of the slide 40 and is thereby ro-
tated downwardly (Fig. 2) when the clamp [6 is
moved relatively toward the pattern 22. This
rotation of the bell crank 104 is transmitted by its
other arm 112 to the sole support 54 through a
pin {14 carried by the support .54. The support
54 is thus first swung out of engagement with the
sole as above described; and when all possible
lost motion between the sole support 54 and the
support 84 has occurred, both of these elements
are moved simultaneously in a counterclockwise
direction (Fig. 3) out of the fleld of action of
the forepart clamping devices, that is, the clamp
16 and forepart portion 24 of the pattern 22. 'This
operation of the sole locating member 48 and the
sole support 54 is so related to the relative ap-
proach of the sole clamping devices that the sole
locating member 48 is first moved away from the
sole edge at the same time as or somewhat later
than when the sheet 18 first engages the upper
surface of the sole.

The heel part locating member 50 is rotatably

supported on a pin 116 carried by a slide 118 ar-

ranged for movement laterally of the pattern and
sole in a slideway in the slide 60. Adjustment of
the member 50 toward and from the longitudinal
axis of the pattern can be effected by turning a
knob 120, mounted in the slide 60, and having

The sole supporting

°2,020,344

formed integral therewith s pinion meshing with
a rack 122 on the slide 118. An index 124 is ar-
ranged, as illustrated in Fig. 3, to indicate the
relative positions of the slide {18 and the slide 60.
The pivotal connection between the member 50
and the pin 116 allows the former to swing down-
wardly under the influence of the rubber sheet 18
or the clamp 14, but it is returned to its normal
heightwise position, determined by a stop 126
fixed to the slide 118, by means of a spring 128
the arrangement and operation of which are ap-
parent from Figs. 2 and 3.

The description given above relating to the
construction and use of the sole positioning in-
strumentalities may be summarized as follows:
Assuming that the slideway members 62 have been
positioned angularly with respect to the clamp
tables 10 and {2 in the desired manner and in
accordance with the relation of the variations in
length and width of soles of different sizes bui
of the same style, the slides 58 and 60 are defi-
nitely positioned with respect to the slideways
when the pattern is moved by the swinging of the
clamp tables 10 and 12 to its sole receiving posi-
tion, such, for example, as that in which it is illus-
trated in Fig. 6 in Letters Patent No. 1,939,750 re-
ferred io above. A soleis then positioned with re-
spect to the pattern 22 with the help of the gaging
instrumentalities 43, 48, 58 and 54 referred to
above. The sole is placed over the pattern in
abutting relation to the positioning devices by
means of a movement directed in part toward
the left (Fig. 3) to cause the toe end of the
sole to engage the abutment 46, and partly
toward the front of the machine to cause the
edge of the sole adjacent to the members 48
and 50 to be placed against them.. As pointed
out above, the sole is supported against the
force of gravity by resting upon the shoulder
52, the supporting member 54, the surface 56
of the member 58, and also usually by the
pattern 22 adjacent to the sole edge directly op-
posite to the portion of the sole edge engaged by
the member 48. The clamp tables 10 and {2 are
then swung by their operating mechanism into a
position of alinement with but spaced from the
clamps {4 and 16, and, as soon as this movement
has been completed, the clamps are moved to-
ward the clamp tables in order to cause the fore
and heel parts of the s=ole to be gripped. The
movement of the clamp 16 toward the forepart
portion 24 of the pattern 22 is utilized succes-
sively to move the sole support 54 out of en-
gagement with the lower surface of the sole and
to move the sole locating member 48 out of en-
gagement with the sole edge. This operation of
the sole engaging members is initiated by the
finger 110 associated with the slide 480 when it
engages in its downward movement the arm 108
of the bell crank 184, The resulting rotation of
the bell crank is transmitted by its other arm
112 first to the sole suppert 54 through the up-
standing pin (14 fixed in the support. As the
sole support 54 is swung away from the sole about
the pivot 86 the sole edge at its side is urged
against the locating member 48, and at its toe
is urged against the abutment 45 as a result of the
frictional force between the sole support 54 and
the sole having components directed toward both
of them, and, any tendency of the sole to be
moved away from the locating member 48 or abut-
ment 48, owing to vibration of the machine, is
overcome. By the time the sole support.54 will
have been moved out of contact with the lower
surface of the sole, the rubber sheet 18 will have
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just been brought into contact” with the upper
surface of the sole, beyond: which point the sole
positioning means cease to function as such,
However, to insure that neither the locating mem-
ber 48 nor the sole supporting member 34 shail

interfere with the clamping of the forepart por-

tion of the sole, the latter is moved still further
out of the path of the clamp % or the-rubber
sheet i3, and the member 5§ is moved out of
engagement with the sole edge during the last part

of the movement of the clamp 18 toward the .

pattern 22. This movement of the sole suppor? B4
is a continuation of that referred te above hut the
movement of the locating member -48 does not
begin until the pin 188 is engaged by the side
of the slot 98 adjacent to the pattern, as a result
of the sole support 56 being swung in a counter-
clockwise direction (Fig. 3). As mentioned above,
both the abutment 45 and the member §2 are ar-
ranged to swing downwardly about their respec-
tive pivots 18 and {18 if they are cngaged by the
rubber sheet 8.

The fore and heel parts of .the sole thus hav-
ing been clamped in the desired relation with
respect to the pattern, the heel part clamp table
{8 and the clamp 14 are then dropped relatively to
the forepart clamp 16 and table {2 by means
of mechanism which has been described axd illus-
trated in Letters Patent No. 1,939,750 in order that
the shank will have the desired angular relation
with respect to the fore and heel parts.

The above-described operations, namely, the

positioning of the scle with respect to the pattern
by the operator with the assistance of the above-
mentioned locating means, the clamping of the
fore and heel parts by the sole confrolling de-
vices, and the moving of the heel part of the sole
relatively to the forepart heightwise thereof for
the purpose of giving the shank portion the same
relation to the fore and heel parts as it is to have
in the finished shoe, precede the operation of im-
parting the desired transverse curvature to the
shank of the sole and the forming of the sole in
the vicinity of the “break”, which will now be
described. : : )

The forming of the sole in the vicinity of the
“hreak” and throughout the shank portion is ef-
fected in the operation of the illustrated machine
by controlling the portion of the forepart con-
tiguous to the ball line and: displacing the mar-
ginal portions of the shank relatively to the cen-
tral or axial portion thereof. Preferably, the sole
is treated in both of the ways referred to above
simultaneously by causing a conforming. tool,
herein illustrated. as having 'a rubber pad (30

. (Fig. T, to exert a pressurg against the sole in a

direction included by the angle between the lon-
gitudinal axis A—A of the forepart and a chord
B—B subtending the shank portion of the sole as
illustrated in Fig. 8. The pad (38, as shown in
Pigs. 7 and 8, is shaped with reference to-a por-
tion of the forepart of the pattern 22 contiguous
to the ball line and aisoc with reference to a sub-
stantial portion of the shank of the pattern, al-
lowance having been made for the thickness-of
the rubber sheet 18 which separates the pad (83
from-the scle. The pad #88 has a forepart sur-

face £32 which is curved or plane in accordance.

with the shapa of the forepart portion 24 of the
pattern with which it cooperates. . The pad also

- comprises Qppositely srranged -lobes 134 haviny

convexly curved surfaces 138 which are shaped
‘with reference to the sides of the shank element
26.0f the pattern and also to a limited extent with
reference to the surfaces 138-of the forepart por-

5

tion of the pattern which extend toward the ball
line of the pattern and are substantially continu=-
ous with' the sides of the shank portion 26,

The pad 130 is carried by a sheath i48 which
is supported by means of dove-tailed connections
{82 on a member {44 arranged to rock against a
boss 146 formed on the lower end of a shaft 148
which slides vertically in the frame. The mem-
her §44 is connected to the shaft {48 by an ar-
rangement of links of the type fully disclosed in
Tetters Patent No. 1,939,750 which allows the pad
139 to rock or swing freely so as to seat itself uni-
formly against the entire area of the portion of
the sole which it covers.

As the shaft 148 is moved downwardly to cause
the pad 130 to seat itself on the sheet 18 -over
the sole as referred to above, the pad is first
swung about the boss 46 until the edge of the
forepart surface 132 nearest the toe end of the
sole and a portion of the junction of the surfaces

184 and 136 cause the rubber sheet 18 to be firmly

pressed against the sole as indicated in Fig. 4.
Further movement of the pad 138 toward the pat-
tern 22, which in the illustrated machine is
caused by a force exerted thereon by the boss
{46 on the shaft 148 in a direction substantially
perpendicular to the chord B—B subtending the
shank portion of the sole or pattern (as indicated
by the arrow in Fig. 8), results in pressure being
applied in succession to portions of the forepart
and shank contiguous to the ball line, the -for-
mation of the above-described break in the sole
at the ball line by shaping the shank of the

sole about the edge 34, and, simultaneously, the -

stretching of the margins of the shank with re-

_spect to the. axial portion thereof to impart a
- permanent transverse curvature to the shank.

While, as described above, the pad 138, as il-
lustrated herein, is urged during the final stages
of its operation toward the sole by a force ex-
erted substantially perpendicular to the.chord
subtending the shank portion of the pattern, it
is apparent that the pad will perform its fore-
part controlling and shank forming functions if
the force apbplied to it by the boss 146 is exerted
in-any direction included by the angle formed
by the axis A—A and the chord B—B, since such
a force may be resolved into components which
are perpendicular to this axis and chord, and
hence act directly against both the forepart of
the sole and the shank. .

Owing to the ease with which a sole can be
bent to conform to the small curvature of the
forepart treating surfaces of the pad 138 and of
the pattern 22 forwardly of the ball line, and the
relatively great resistance to bending offered to
the pad by the shank portion of the sole, it is
apparent that the portion of the forepart of the
sole contiguous to the ball line will be controlled
by being firmly held between the pattern and
sheet, 18 from a relatively early point in the shap-
ing operation, before the shank has been formed,
throughout the pericd during which the shank
of the sole is pressed about the pattern. Thus,
the only relative movement of any consequence
between the forepart portion of the pad 133 and
the corresponding portion of the pattern 12 dur-
ing the period when the shiank is formed is that
resylting from the resilience of the rubber of
which the .pad is made. The surface {32 there-~
fore acts as a fulcrum about which the pad 130
rocks during that part of the shaping operation
which occurs, for example, between the stages
of the operation of the machine represented by
Figs, 4-and 5. Moreover, gripping of the sole be-
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tween the surface 132 of the pad 130 and the
forepart portion 24 of the pattern obviates ex-
cessive stretching and hence rupture of the sole
at the ball line by preventing any displacement
of the portion of the sole including the ball line
toward the shank which might result either from
the tension set up in the shank as it is shaped
or from the tendency of the lobed portions (34 of
the pad to slide down the inclined shank portion
26 of the pattern. A flat sole which has received
the treatment above described in the illustrated
machine has an appearance such as that of the
sole illustrated in Fig. 9, the forepart of which
Is curved somewhat, and exhibits a well-defined

" break 144 between the forepart and shank, the

latter being transversely curved as indicated by
the transverse section in Fig. 9 to a somewhat
greater extent than its actual curvature will be
when embodied in a shoe, in order that its mar-
ginal edges will tend to hug closely the adjacent
portion of the upper.

Having thus described my invention, what I
claim as new and desire to secure by Letters Pat-
ent of the United States is:

1. In a machine having devices for operating
upon shoe- soles mounted for relative movement
toward and away from each other, sole lccating
means shaped and arranged to engage the edge
of a sole, a sole support disposed norinally with-
in the field of action of said devices and mounted
to have limited movement relatively to said locat-
ing means, and means for moving said sole sup-
port away from the field of action of said devices
in excess of its said limited movement relatively
to said locating means so as frictionally to urge
the sole against said locating means and then to
move said locating means away from the sole
edge.

2. In a machine having devices for operating
upon shoe soles one of which devices is mounted
for movement toward and away from the other,
sole locating means disposed normally within
the fleld of action of said devices, a sole support
mounted for movement with respect to said sole
locating means so as frictionally to urge the edge
of the sole against said locating means, and means
actuated by said movable device for moving said
sole support and said locating means in succes-
slon away from the field of action of said devices.

3. In a machine having devices for operating
upon shoe soles mounted for relative movement
toward and away from esach other, sole locating
means, a sole support mounted for movement
with respect to said locating means so as fric-
tionally to urge the sole edge against said locat-
ing means, and means for operating the sole sup-
port, a part of said locating means being spaced
from and disposed in the path of movement of
said support whereby said support and locating
means are moved away from the sole in succes-
sion.

4. In a machine having devices for operating )

upon shoe soles mounted for relative movement
toward and away from each other, means for
locating a sole widthwise with respect to said
devices by engagement with the sole edge, a sole

‘support disposed normally within the field of

action of said devices, and means for successive-
ly moving said sole support out of the field of
action of said devices and the locating means
out of engagement with the sole edge.

5..In a machine having devices for operating
upon shoe soles, plural means for locating a sole
widthwise and  longitudinally with respect to
sald devices by engagement with the sole edge

2,020,344

at spaced points at one side and the toe respec~
tively, means mounted and arranged to engage
the lower surface of the sole between said spaced
points, and means actuated by the relative move-
ment of said devices for moving said last-men-
tioned means across the margin of the sole
between said spaced points out of the field of
action of said devices. '

6. In a machine having a device for operating
upon a shoe sole, means for locating a sole with
respect to said device comprising abutments
adapted to position the forepart by engagement
with the sole edege at the toe and one side, a sole
supporting member mounted for movement in g
path extending between said abutments, and
means for moving said sole supporting member
across said sole edge thereby frictionally to urge
the sole edge against said locating means.

7. In a machine having devices for operating

10

15

upon shoe soles mounted for relative movement 20

toward and away from each other, sole locating
means, a sole supporting member mounted for
movement widthwise of the sole, said locating
means and said supporting member being mount-
ed for adjustment in a direction extending
obliquely with respect to the longitudinal axis of
said devices and means for moving said sole
supporting member out of engagement with the
sole, said means having an arm substantially par-
allel to the said direction of adjustment of said
locating means and supporting member.

* 8. In a machine having devices for operating
upon shoe soles, an edge gage for locating a sole
with respect to said devices, a movable sole sup-
port, means for moving said support out of en-
gagement with the sole, and connections between
said edge gage and sole support constructed and
arranged to utilize a portion of the movement of

_said support to move said edge gage out of en-

gagement with the sole edge.

8. In a machine having devices for operating
upon shoe soles, means for locating a sole with
respect to said devices adapted to engage the sole
edge, means adjacent.to the sole locating means
arranged to engage the lower side of the sole, and
means for successively moving the  last-men-
tioned means out of engagement with the lower
side of the sole and the sole locating means away
from the sole edge.

10. In a machine having devices for operating
‘upon the shoe soles mounted for relative move-
ment toward and away from each other, sole-
locating means, means for supporting the sole
adjacent to the point of engagement of said lo-
cating means with the sole mounted for move-
ment with respect to said locating means away
from the sole, and means actuated by the rela-
tive movement of said devices toward each other
for moving said sole support and said sole-locat-
ing means away from the field of action of said
devices. :

11. In a machine having a device for operat-
ing upon a shoe sole, means for locating the sole
with respect to said device, a sole supporting
member, said locating means and member being
mounted to swing toward and away from the
sole, connections between said member and lo-
cating means constructed and arranged to al-
low a limited relative. movement therebetween,

and means for moving the said member toward 7

said locating means in excess of their limited
relative  movement along the sole so as fric-
tionally to urge it against said locating means
and then to.move said. locating means and sole
supporting member away from the sole.
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12. In a machine having devices for operating
upon shoe soles mounted for relative movement
toward and away {rom each other, a sole locating
member having abutments adapted to engage the
sole at an end and side, a member disposed nor-
mally within the field of action of said devices ar-

. ranged to support the sole, means for first moving
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the last-mentioned member so as frictionally to
urge the sole against the abutments of said lo-

cating member and then away from the field of

action of said devices, and means for utilizing
the movement of the sole supporting member
to retract one of said abutments from engage-
ment with the sole.

13. In a machine having a device for operating
upon shoe soles, an edge gage for positioning a
sole with respect to said device, a sole engaging
finger, means for moving said finger toward said
edge gage, whereby the sole is frictionally urged
against the edge gage, and then away from the
sole, and means for connecting said edge gage
and finger as the latter is moved away from the
sole.

14. In a machine having devices for operating
upon -shoe soles mounted for relative movement-

toward and away from each other, an edge gage
adapted to locate a sole with respect to said de-
vices by engagement with the sole at the toe and
one -side thereof, a sole engaging finger mounted
for movement in a path extending between the

points. of contact of said gage with the sole, and:

means operated by the relative movement of said

. devices toward each other for moving said sole

engaging finger.

.15, In a machine having devices for operatmg
upon shoe soles mounted for relative movement
toward and away from each other, an edge gage
adapted to locate a sole widthwise of said devices,
a sole engaging finger mounted for movement
relatively to.-said edge gage thereby frictionally
to urge the edge of the sole against the edge gage,
said edge gage and finger being disposed normal-
1y within ‘the field of action of said devices, and
means operated by the relative movement of said
devices toward each cther to cause said rela-
tive movement between the finger and the edge
gage and then to move said edge gage and finger
away from the sole simultaneously.

18. In a machine having devices for operating
upon shoe soles mounted for relative movement
toward and away from each cther, an edge gage
for locating a scle with respect to said devices,

g finger arranged for engagement with the lower .

marginal surface of the sole and mounted: for
movement away therefrom in order frictionally
to urge the sole edge against said edge.gage,
means actuated by the relative movement of said
devices toward each other for causing said finger
to ‘be moved away from the-sole, and connec-
tions between said finger and edge gage for im-
partihg some of the movement of the finger to
the edge gage.

17, In a machine ha,vmg devices for operating
pon a shoe sole mounted for relative movement
toward and away from each other, an edge gage,
a sole support, said gage and suppoit being
mounted upon one ‘of said devices for relative
movement whereby ‘said support can be with-
drawn from engagement with a sole-inlocated
position while said gage is in.contact with the
sole edge, and means actuated by the other of
said devices for operating said sole support.”

18. In a machine having devices for operating’

upon a shoe sole one of ‘which devices is mount-
ed to move toward and away from the other; an

- sole support in one of its extreme positicns w
respect-to the edge gage,

7

edge ‘gage arranged to locate a sole with respect
to said devices, a sole engaging finger mounted
for movement relatively tc the edge gage there-
by frictionally to urge the sole against said edge
gage, mechanism actuated by the movable device
for operating said finger, a,nd means arranged
to limit the relative movement of said finger and
edge gage and then positively to transmit the
movement of the finger to the edge gage.

19, In a machine having devices for operating
upon shoe soles mounted for movement toward
and away from each other, sole locating means,
a sOle engaging finger, said locating means and
finger being mounted to have limited movement
with respect to each cther, means for yieldingly
holding said finger and locating means at one
extreme of this relative movement, and means
for relatively moving said locating means and
finger to the other extreme of their relative
movement and for alse withdrawing both said
locating means and finger from contact with the
sole as sald devices are moved relatively toward
each other.

20. In a machine having devices for operating
upon s sole mounted for relative movement to-
ward snd away from each other, sole locating
means, 2. sole support, said suppcrt and locating
means having limited relative movement and be-
ing mounted to swing within and away from
the field of action of said devices, means for
yieldingly holding said locating means and said
support at one extreme of their relative move-
ment, and means actuated by the relative move-
ment of said devices toward each other for rel-
atively moving said locating means and support
to the other extreme of their relative movement
and for then swinging them away from the
field of action of said devices.

21. In a machine having devices for operating

upon a. shoe scle one of which is moved toward 4

and away from the other, means for locating a
sole with respect to said devices, means having
limited movement with respect to said sole locat-
ing means and constructed and arranged to sup-
port a sole by engagement with its lower mar-
gin, yielding means for normally holding said
locating means and supporting means at one ex-
treme of their relative movement, and means
operated by said movable device a3 it approachies

the other device arranged to move said locat- &

ing means and the said sole supporting means to
the other extreme to their relative movement and
then cut of contact with the sole.

22. In a machine having devizces for operating

upon a shoe sole, an edge gage adapted to locate 5

a; sole with respect to said devices and mounted
for movement toward and away therefrom, an
adjustable abutment for limniting the movement
of said edge gage toward said devices, a sole sup-
port having limited movement with respect to
said edge gage, means for normally holding caic

and means 10r suces
sively moving said sole support to its other ex-
treme position with respect to the edge gage oub
of contact with said adjustable abubment.

- 23. In a machine having devices for gperating
upon shoe soles mounted for relative movement
toward and away from each other, means asso-

ciated with one of sald devices for lccating a sole 7

with respect to said devices, a sole support asso-
ciated with said locating means and having a
finger. arranged to extend under a sole the edge
of which abuts said locating means, said support
bemg ‘ounted for moverient with respect to
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said locating means away from the sole to allow
said finger to e withdrawn from the sole, a stop
on said locating means disposed in the path of
said support positively to connect the locating
means and support after said finger has been
withdrawn from the sole, and means actuated
by another of said devices for operating said sup-
port and sole-locating means.

24. That method of operating upon shoe soles
which consists in clamping portions of the fore
sole, relatively moving the
clamped fore and heel parts of the sole height-
wise thereof so as to give the intermediate shank
portion such an angular relation to the fore and
heel parts as it is to have in the finished shoe,
gripping an unclamped portion of the forepart
and that part of the shank which are contiguous
to the ball line, and displacing the marginal por-
tions of the shank relatively to the central por-
tion therecf, thereby to impart a permanent
transverse curvature to the shank.

25, That method of operating upon shoe soles
which consists in clamping portions of the fore
and heel parts of a sole, relatively displacing the
fore and heel parts of the sole heightwise thereof
g0 as to give the intermediate shank portion such
an angular relation to the fore and heel parts as it
is to have in the finished shoe, applying pressure
to the unclamped portion of the forepart and that
part of the shank which are contiguous to the ball
line and stretching the marginal portions of the
shank relatively to the central portion beyond
their limit of elastic recovery, thereby to impart
a permanent transverse curvature to the shank.

26. That method of operating upon shoe soles
which consists in clamping portions of the fore
and heel parts of a sole, relatively moving the fore
and heel parts of the sole heightwise thereof so as
to give the intermediate shank portion such an
angular relation to the fore and heel parts as it is
to have in the finished shoe, applying pressure
to opposite sides of the portions of the forepart
and shank which are contiguous to the ball line,
and stretching the marginal portions of the shank
relatively to the central portion beyond their
limit of elastic recovery, thereby to impart a per-
manent transverse curvature to the shank.

27. That method of operating upon shoe soles
which consists in clamping the fore and heel parts
of a sole, relatively displacing the fore and heel
parts of the sole heightwise so as to give the inter-
mediate shank portion such an angular relation
to the fore and heel parts as it is to have in the
finished shoe, applying pressure to portions of the
forepart and shank contiguous to the ball line to
controel the sole in the vicinity of the ball line and
simultaneously to displace the marginal portions
of the shank relatively to the central portion
thereof, thereby to impart a -permanent trans-
verse curvature to the shank.

28. That method of operating upon shoe soles
which consists in relatively positioning the fore
and heel parts of a sole so as to give the inter-
mediate shank portion such an angular relation
to the fore and heel parts as it is to have in the
finished shoe, and exerting pressure against the
sole in g direction included by the angle formed
by the longitudinal axis of the forepart and a
chord subtending the shank portion of the sole
both to control the portion of the forepart con-
tiguous to the ball line and also to displace the
marginal portions-of the shank relatlvely to the
central portion thereof.

29. That method of operating upon shoe soles
which consists -in- relatively positioning the fore
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and heel parts of a sole so as to give the interme-~
diate shank portion such an angular relation to
the fore and heel parts as it is to have in the fin-
ished shoe, clamping the portion of the forepart
contiguous to the ball line, and stretching the
marginal portion of the shank relatively to the

D

central portion longitudinally of the shank by .

exerting pressure against the said portion of the
forepart and the shank in a direction substan-
tially perpendicular to a chord subtending the
shank portion of the sole.

30. That method of operating upon shoe soles
which consists in clamping the heel part and a
portion of the forepart of a sole spaced from the
ball line, relatively displacing the clamped por-
tions of the sole heightwise thereof to give the
intermediate shank portion and the clamped por-
tions such an angular relation as they are to have
in the finished shoe, gripping an unclamped por-
tion of the forepart contigucus to the ball line and
displacing the marginal portions of the shank
relatively to the central portion thereof thereby
to impart a permanent transverse curvature to
the shank. .

31. That metheod of operating upon shoe soles
which consists in. clamping porticns of the fore
and heel parts of a sole, relatively displacing the
clamped portions of the sole heightwise thereof to
give the intermediate shank portion and the
clamped portions such an angular relation as they
are to have in the finished shoe,.and simultane-
ously applying pressure to a portion of the fore-
part contiguous to the ball line and displacing the
marginal portions of the shank relatively to the
central portion thereof, thereby to impart a per-
manent transverse curvature to the shank.

32. That method of operating upon shoe soles
which consists in clamping portions of the fore
and heel parts of a sole, relatively displacing the
clamped portions of the sole heightwise thereof to
give the intermediate shank portion and the
clamped portions such as angular relation as
they are to have in the finished shoe, and simul-
taneously clamping another portion of the fore-
part contiguous to the ball line and stretching
the marginal portions of the shank relatively to
the central portion beyond their limit of elastic
recovery, thereby to impart a permanent trans-
verse curvature to the shank.

33. That method of operating upon shoe soles ;

which consists in clamping portions of the fore
and heel parts of a sole, relatively displacing the
clamped portions of the sole heightwise thereof
to give the intermediate shank portion and the
clamped portion such an angular relation as they
are to have in the finished shoe, and simultane-
ously applying pressure to the portion of the fore-
part contiguous to the ball line and to the margi-
nal portions of the shank in a direction included
by the angle formed by the longitudinal axis of
the forepart and a chord subtending the shank
portion of the sole in order to displace the margi-
nal portions of the shank relatively to the cen-
tral portion while controlling the portion of the
forepart contiguous to the ball line.

34. That method of operating upon soles which
consists in clamping portions of the fore and heel
parts of a sole, relatively displacing the clamped
portions of the sole to give the intermediate shank
portion and the clamped portions an angular
relation such as they are to have in the finished
shoe, and simultaneously applying pressure to
the portion of the forepart contiguous to the ball
line and to the marginal portions of the shank in

_a direction substantially perpendicular to a chord
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subtending the shank portion-of-the sole in order
to displace the marginal portions of the shank
relatively to the central portion whereby a per-
manent transverse curvature is imparted to the
shank.

35. Ina machine for-operating upon shoe soles,
means for -relatively positioning the fore and
heel parts of o sole so as to give the intermediate
shank poertion such an angular relation to the
fore and hkeel parts as it is to have in the finished
shoe, members mounted for movement relatively
toward and-away from each other for operating
upon the shank and a portion of the forepart con-
tiguous to the ball line, and means for relatively
moving said members toward each other thereby
to. apply pressure to the said portion of the fore-
part and to stretch the marginal portions of the
shank relatively to the central portion beyond
their limit of elastic recovery whereby a perma-
nent transverse curvature is imparted to the
shank,

36. In a machine for operating upon shoe soles,
means for relatively positioning the fore and
heel parts of a sole so as-to give the intermediate
shank portion such an angular relation to the
fore and heel parts as it is to have in the finished
shos; members mounted for relative movement
toward and away from each other shaped and
arranged to engage opposite sides of the scle
at the shank and the portion of the forepart
contiguous to the ball line, and means for caus-
ing relative movement between said members
whereby pressure is applied to a portion of the
forepart contiguous to the ball line and the
marginal portions of the shank are displaced rel-
atively to the central porticn thereof thereby to
impart a permanent transverse curvature to the
shank, - :

27. In a machine for operating upon shoe soles,
means for relatively positioning the fore and heel
parts of a sole 50 as to give the intermediate shank
portion siich an angular relation to the fore and
heel parts as it is to have in the finished shee,
said means comprising a member adapted to sup-
port the axial portion of the shank and the por-
tion of the forepart contiguous to the ball line,
means mounted for mevement toward and away
from said member having a sole engaging surface
shaped with reference to that of said member,
and means for moving said last-mentioned means
toward said member thereby simultaneously to
apply pressure to the portion of the forepart of
the sole contiguous to the ball line and to impart
a permanent transverse curvature to the shank.

38. In a machine for operating upon shoe soles,
means for relatively positioning the fore and heel
parts of a. sole so as to give the intermediate
shank portion such an angular relation to the
fore and heel parts as it is to have in the finished
shos, said means including a pattern having in-
tegral forepart and shank elements, a tool hav-
ing a yielding sole engaging surface shaped with
reference o the forepart and shank elements of
the pattern, and means for moving the tool teo-
ward the pattern whereby pressure is applied to
a portion of the forepart of the sole contiguous
to the ball line and the marginal portions of the
shank are displaced relatively to the central por-
tion whereby a permanent transverse curvature
is imparted to the shank.

25. In 9 machine for operating upon shoe soles,
means for relatively positioning the fore and heel
parts of a sole so as to give the intermediate
shank portion such an angular relation to the
fore and heel parts as it is to have in the fin-

-9
ished -shoe, said means comprising. a - pattern
having a forepart element arranged to support
the portion of the forepart of a sole contiguous
to the ball line and a shank element arranged to
support the axial portion of the shank, a tool .5
comprising a rubker pad the sole engaging sur-
face of which is shaped with reference to the
forepart and shank elements of the pattern, and
means for moving said pad toward said pattern
to cause pressure to be applied to the forepart 10
portion of the sole contiguous to the ball line
and simultaneously to displace the marginal por-
tions of the shank relatively to the central por-
tion thereof.

40. In a machine for operating upon soles, 15
means for relatively positioning the forepart and
heel part of a sole, said means comprising a pat-
tern having forepart and shank elements the
angular relation between which is substantialiy
the same as that which is to exist between the 20
forepart and shank of the sole in the finished
shoe, a member cooperating with said pattern
to shape a sole thereon having a sole engaging
surface shaped with reference to the forepart
and shank elements of said pattern, and means 25
for moving said member toward the pattern, the
said member being mounted so as to exert a pres-
sure against the sole on the pattern extending
in a direction substantially perpendicular to a
chord subtending the shank element of the pat- 30
tern.

41. In s machine for operating upon shoe
goles, means for clamping the fore and hgel
parts of a sole, a pattern having forepart and
shank elements, a tool having a surface shaped 35
with reference to contiguous portions of the fore-
part and shank elements of the pattern, and
means for relatively operating said tool and said
pattern to control the portion of the forepart
contiguous to the ball line and to displace the 40
marginal portions of the shank relatively to the
central portion thereof whereby a permanent
transverse curvature is imparted to the shank.

42. In 'a machine for operating upon shoe
soles, means for clamping the fore and heel parts 45
of a sole mounted for relative movement height~
wise of the sole, a pattern having forepart and
shank elements, means cooperating with said pat-
tern having a sole engaging surface shaped with
reference to contiguous portions of the forepart 50
and shank elements of the pattern, and meéans
for moving said last-mentioned means toward
said pattern to cause the portion of the forepart
of the sole contiguous to the ball line to he
clamped against the pattern and to stretch the 55
marginal portions of the shank relatively to the
central portion beyond their limit of elastic re-
covery whereby a permanent transverse curvature
is imparted to the shank.

43. In' a machine for operating upon shoe
soles, means for clamping the fore and heel parts
of a sole mounted for relative movement height~
wise of the sole so as to give the intermediate
shank portion such as angular relation to the fore 65
and heel parts as it is to have in the finished
shoe, a pattern having integral forepart and shank
clements, means cooperating with the shank ele-
ment of said pattern and a portion of the fore-
part contiguous thereto consbructed and ar- 7q
ranged to control a portion of the forepart of
the sole contiguous to the ball line and to stretch
the marginal portions. of the shank relatively to
the ceniral portion beyond their limit of elastic
recovery, and means for moving said last-men- 5
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tioned means toward and away from said pat-
tern. ,

44. In a machine for operating upon shoe
soles, means for operating upon the end portions
of a sole comprising fore and heel part clamps
mounted for movement relatively to each other
s0 as to give the intermediate shank portion such
an angular relation to the fore and heel parts

. as it is to have in the finished shoe, a pattern

10

having integral forepart and shank elements the
sole engaging surfaces of which are shaped in ac-
cordance with the transverse and longitudinal

2,020,344

curvatures which it is desired to impart to the

sole, a tool cooperating with said pattern to
shape the sole about the latter, said tool having
a sole engaging surface shaped with reference
to the shank element of said pattern and a por-
tion of the forepart contiguous thereto, and
means for moving said tool toward the pattern
thereby simultaneously to control a portion of
the forepart contiguous to the ball line and to

displace the marginal portions of the shank rel- 19

atively to the central portion thereof.
ERASTUS E. WINKLEY.



