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points engaged by gears will have the same 
location heightwise of the shoe as the sur 
face of the sole where the latter is engaged 
by the matrix, so that a rolling contact 
without slip between the matrix and sole will 
be insured during the action of all that part 
of the matrix which is developed on the 
cylindrical surface coinciding with the pitch 
surface of the gears. 

Matrix rolls for leveling shoes in which 
there is no well defined line between the 
shank and forepart may have the shank shaping portion as well as the forepart shap 
ing portion of the matrix developed on the 
cylindrical surface containing the pitch. 
surface of the gears, so that there will be 
no slip in operating on either the shank 
or the forepart. In operating on shoes hav 
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ing high arch shanks however the dwell of 
such a roll in rolling from the approxi 
mately horizontal forepart to the sharply in 
clined shank tends to prevent the produc 
tion of a well defined baii line. The pres 
?ture of the roll When acting On the sharp 
ly inclined surface at the beginning of the 
shank is also at an acute angle to the sur 
face of the sole and in a downward direc 
tion away from the forepart so that it 
tends to bend and draw the sole downward 
at the ball line instead of pressing it at right 
angles to its surface to give it the shape of 
the matrix and form a sharp bend at the 
ball line. Matrix rolls for this class of work 
are therefore preferably so formed that the forepart shaping portion is developed in the 
above-described relation to the pitch surface 
of the gears while the shank - shaping por 
tion is developed on a surface which rises 
sharply from the cylindrical surface contain 
ing the pitch surface of the gears at the ball 
line and gi’adually returns toward said cy 
lindrical surface at the heel end of the shank so that an abrupt bulge beyond the pitch 
surface is formed in the matrix at that por 
tion which acts on the shank adjacent to 
the ball line. As the gears roll along the 
racks this buiging portion of the matrix, 
which projects beyond the pitch surface of 
the gea's and rotates in a direction opposed 
to the travel of the roll and at a greater 
surface speed, will quickly crowd against 
the inclined surface of the shank close to the 
ball line and will apply an approximately 
normal pressu 'e thereto and at the same time 

5. will slip thereon in a direction toward the 
ball line. This pressure and slip of the 
hiatrix surface on the shank will effectively 
mould the sole while crowding it towaid the 
ball line, thereby tending to produce and 

60 maintain a well defined bend in the sole 
along the ball line. The slip and drawing 
of the sole toward the ball line will decrease 
as the surface of the bulge approaches the 
pitch surface of the gears so that the rolling 
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pressure will be resumed on the rearward 
part of the shank where its surface is ap 
proximately horizontal. V- 
The invention further provides a novel 

Organization of means for controlling the 
Natrix rol in the relative movement of the 
roll and the jack lengthwise of the shoe, 
the construction, shown comprising positive 
that relative movement in such manner as 
to insure that the roll will operate in proper 
iteiation to the different portions of the sole. 
As herein illustrated, also, the construction 
is such that the roll may move heightwise of 
the shoe in response to variations in the 
iengthwise contour of the shoe botton with 
out disturbing its operative relation to the 
means for rotating it. 
A preferred form of the invention is 

shown in the drawings in which Fig. 1 is a 
side eievation showing as much of a sole 
leveling machine as is necessary to illus 
trate the application of the present invention 
thereio, Fig. 2 is a front elevation, Fig. 3 is 
a sectional elevation, Fig. 4 is a similar view 
showing the leveling roll in a different po 
sition and Fig. 5 is a sectional view through 
the axis of the leveling roll. 

in the machine of the drawings the shoe 
to be leveled is supported on a jack 2 which 
is pivotally supported at 4 so that it Inay 
be swung from a position where the shoe 
may be readily applied thereto into the posi 
tion shown in the drawings in which the 
shoe is presented in position to be acted upon 
by the leveling roll. The jack is held in 
operative position by a lockiing pi:à 6 
adapted to enter a recess in the machine 
frame, and in this position it is unyield 
ingly stipported on the frame. The shoe 
is leveied by a leveling oil 8 on the periph 
ery of which is formed a matrix or form 
having a shape or contour complemental to 
that which is to be given to the sole. Ti 
roll is provided at its ends with gea 
which are provided with trunnion 
journaled in the forward arms of a carria. 
14. The ends of the trunnions also enga 
bearings in guide blocks 16 no inted to slite 
in guideways formed in the guide bars 18. 
The rear arms of the carriage 14 are jour 
paled on a transverse iod 20, the ends of 
which aire stupported in guide blocks 22 also 
imounied to slide in the guide bars 18. The 
rear ends of the guide bai's are pivotally 
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supported at 24 on the frame of the machine 
so that the leveling roll may rest upon the 
shoe sole and rise and fall during its travel 
in accordance with the longitudina curva 
ture of the sole. The roll is pressed against 
the sole by springs 26 acting upon rods 23, 
the upper ends of which pass thietigh blocks 
30 pivoted to the roll carriage. The upper 
ends of the rods carry nuts 32 which may 

means for rotating the rollin response to 
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the roll and having a 
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along the sole and give the shank bulge 
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... shaping matrix having 

4 
- 4. A sole leveling machine having, in com 
bination, a shoe supporting jack, a leveling 
roll provided on its periphery with a sole 
dial line of its forepair, shaping portion the 
arc of a circle with its center at the axis of 

bulging shank shaping 
portion, means for effecting relative nove 
ment of the jack and the roil lengthwise of 
the shoe to cause the roll to ti'averse the 
sole, and heans for rotating the l'oil during 
its travei over the sole at a speed to roi! 
the forepart shaping portion of the matrix 

surface speed greater than that of the travel 
of the roll and in the opposite direction 
when engaging the sole. - - 

5. A sole-leveling machine having, in com 
bination, a shoe-supporting jack, a leveling 
roll having a gear coaxial there with for 
turning it, and provided on its periphery 
with a sole-shaping linatrix developed for a 
material portion of the length thereof on a 
surface bearing the same relation to the 
axis of the roll as the pitch. Surface of the 
gear, means for effecting relative movement, 
of the jack and the rol lengthwise of the 
shoe, and a rack for engaging said gear to 
turn the roll in response to said relative 
movement of the jack and the roll. 

6. A sole-leveling machine having, in com 
bination, a shoe-supporting jack, a leveling 
roll having a gear coaxial there with for 
turning it and provided on its periphery 
with a sole-shaping matrix developed for 
a material portion of the length the 'eof on 
a surface bearing the same relation to the 
axis of the roll as the pitch surface of the 
gear, said roll having also an abrupt bulge 
projecting beyond said surface for operat 
ing upon the sole in a predetermined ioca 
tion lengthwise thereof, means for effecting 
relative movement of the jack and the 'oil 
lengthwise of the shoe, and a rack for engag 
ing said gear to turn the roll in response to 
said reiative movement of the jack and the 
roll. . . 

7. A sole-leveling machine having, in coal 
bination, a shoe-supporting jack, a leveling 
roll having at its opposite ends gear's co 
axial there with for turning it and provided 
on its periphery with a sole-shaping matrix 
having a forepart-shaping portion developed 
on a surface bearing the same relation to 
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- the axis of the roll as the pitch starface of the - 
gears and also a bulging sank-shaping por 
tion projecting beyond said surface, nears 
for effecting relative movement. Of the jack 
and the roll lengthwise of the shoe, at 
acks for engaging said gears to turn the 
roll during said relative movement of th 
jack and the roll. 

8. A sole-leveling machine having, in com 
bination, a shoe-supporting jack, a leveling 
roll having its periphery shaped to serve 

the longitudinal me 

portion arranged to engage the shank por 
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as a mold or matrix for the forepart of the 
sole with a portion between the opposite 
sides of said matrix developed on a cylin 
drical surface about a center at the axis of 
the roll, said roli having also a shank-shap 
ing portion developed on a surface differ 
ent from said cylindrical surface, and 
means for effecting relative movement of 
the shoe - and the roli lengthwise of the sole 
and for sinultaneously turning the roll at 
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such a speel as to cause said first-namned i 
portion to roll along the sole without slip 
ping substantially thereon. 

9. A sole-leveling machine having, in 
combination, a shoe-suppoiting jack, a 
leveling roll having its periphery differ 
ently shaped in different locations about its 
axis to serye as a matrix for differently 
shaping in a predetermined manner differ 
ent portions of the length of the sole and 
having about a substantial portion of its 
periphery a sole-engaging Surface formed 
on an arc with its center at the axis of the 
roll, means for effecting relative movement 
of the jack and the roll lengthwise of the 
shoe, and means for turning the roll during 
said relative movement at such a speed a 
to cause its arc-shaped portion to rol along 
the sole without any substantial rubbing 
action thereon. 

10. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a lev 
eling i roll, means for i effecting relative 
movement of Said jack and roll lengthwise 
of the shoe, and mechanism for imparting 
to said roll turning movement in co-ordi 

· nate relatioi io said relative movement, 
said roll having a sole-shaping periphery 
so formed relatively to the rate of its turn 
ing novement, as to cause it to subject a 
portion of the sole to rolling pressure with 
out any substantial rubbing action thereon 
and another portion of the sole to wiping 
pressure. . . 

11. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a 
leveling rol, means for effecting relative 
movement of the jack and the roll lenthwise 
of the shoe to cause the roli to tra verse the 
shoe continuously from its toe end rear 
wardly, and mechanism for turning the 
rol at a speed bearing a definite relation 
to the speed of said relative movement, said 
rol! I having on its periphery a projecti ?? 

tion of the Soie and so formed relatively 
to the speedl (of rotation of the I’ll indi 
tle speed of the 'elative movement of the 
iroi the jack as to cause it to subject 
the shank portion of the sole to rubbing 
ipressure forwardly toward the bail-line as 
it traverses that portion of the sole. 

i2. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a lev 
eling roll, means for effecting relative 
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movement of the jack and the roll length 
wise of the shoe to cause the roll to traverse 
the shoe from its toe end rearwardly, and 
mechanism for turning the roll at such a 
speed in relation to the speed of said rela 
tive movement as to cause it to subject the 
forepart of the sole substantially to rolling 
pressure, said roll having on its periphery 
a projection arranged to engage the rear 
wardly sloping suface of the sole at the rear 
of the ball-line and by reason of its rela 
tively greater surface speed to apply to 
that portion of the sole pressure substan 
tially normal to its sloping surface. 

13. A sole-leveling machine, having, in 
combination, a shoe-supporting jack, a level 
ing roll having its periphéry differently 
shaped in different locations about its axis 
to serve as a matrix for differently shaping 
in a predetermined manner different portions 
of the length of the sole, means for effecting 
relative movement of the jack and the roll 
lengthwise of the shoe, the roll being 
mounted for movement heightwise of the 
shoe in response to variations in the length 
wise contour of the shoe bottom, and mecha 
nism operative in response to said relative 
movement of the jack and the roll to turn 
the roll at such a speed as to bring the ap 
propriate portions of the roll into engage 
ment with the corresponding portions of the 
sole. 

14. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a level 
ing roll having its periphery differently 
shaped in different locations about its axis 
to serve as a matrix for differently shaping 
in a predetermined manner diferent por 
tions of the length of the sole, means for 
effecting relative movement of the jack and 
the roll lengthwise of the shoe, the roll be 
ing mounted for movement heightwise of the 
shoe in response to variations in the length 
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wise contour of the shoe bottom, and rack 
and pinion mechanism movable with the roll 
heightwise of the shoe and arranged to im 
part to the roll turning movement in re 
sponse to the relative movement of the jack 
and the roll lengthwise of the shoe. 

15. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a level 
ing roll having its periphery diffently shaped 
in different locations about its axis to serve 
as a matrix for differently shaping different 
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portions of the length of the sole, means for 5 
moving the roll lengthwise of the shoe, the 
roll being mounted for movement heightwise 
of the shoe in response to variations in the 
lengthwise contour of the shoe bottom, a 
pinion carried by the roll, and a rack ex 
tending lengthwise of the shoe and arranged 
to engage said pinion for turning the roll 
in response to the movement of the roll 
lengthwise of the shoe, said rack being 
mounted to move with the roll heightwise of 
the shoe. 

16. A sole-leveling machine having, in 
combination, a shoe-supporting jack, a level 
ing roll, means for effecting relative move 
ment of the jack and the roll lengthwise 
of a shoe on the jack to level the sole, and a 
device on the jack out of alinement with 
the shoe for supporting the roll when it 
passes off the shoe. - 

17. A sole-leveling machine having, in 
combination, a leveling roll, a shoe-support 
ing jack movable from a shoe receiving posi 
tion into position to present a shoe for the 
operation of the roll thereon, means for 
effecting relative movement of the jack and 
the roll lengthwise of the shoe to the 
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sole, and a device carried by the jack, and 
provided with a roll-supporting face offset 
lengthwise of the roll from the sole-engaging 
surface of the roll for supporting the roll 
when it passes off the toe of the shoe and for 
also supporting it when the jack is in its 
shoe-receiving position between operations 
on different shoes. - 

18. A sole-leveling machine having, in 
combination, an unyieldingly supported 
shoe-holding jack, a leveling roll having on 
its periphery a sole-shaping matrix which 
extends approximately around the roll, 
means for effecting relative movement of 
the roll and the jack lengthwise of the shoe, 
and means for positively rotating the roll 
by the relative movement of the roll and 
jack lengthwise of the shoe to apply a roll 
ing pressure to the shoe sole, the jack and 
the means for rotating the roll being so 
constructed and arranged in relation to 
of the different portions of the matrix sur 
face of the roll with the corresponding 
portions of the sole. 

ERASTUS E. WINKLEY. 
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each other as to insure proper engagement 
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