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This invention relates to machines for operating on
shoe bottoms or the like and is more particularly cor-
cerned with the provision, of-a machine for progressively
treating the -overlasted marginal portion of an upper lying

on a shoe bottom. By way of illustration, the invention is-
hereinafter described as embodied in a machine designed’

automatically to roughen progressively and according to
pattern the overlasted margin of an upper in preparation
for the attachment thereto ‘of an outsole by-means:of ad-
hesive. It will be understood that, in certain aspects, the

invention is not limited.in use to a roughing: operation,.

or even necessarily to the treatment of shoe-bottoms or
of shoe parts but'may well have a more general applica-
tion as, for example, to those machines in which relative:
movements between a model and its follower are com-
municated with predetermined modifications to a tool
and a work piece being treated by the tool.

In preparing a shoe bottom for cement attachment-of:

a sole, especially where the upper is of leather, the usual
practice is to roughen the marginal bottom surface of the

upper by manually presenting it to the action-of.a rotary.
roughing tool suci1 as-a wire brush. The shoe is so held-

and manipulated.by hand that successive portions:of: its
boitom margin are fed into operative engagement with
the tool, the path of roughing customarily extending along

the margin from one corner of the heel breast area, around-
the forcpart, and ending at.the other corner of the heel:

breast arca, thus omitting the heel end periphery, Inwview

of the complex curvatures found in shoe bottom patterns:

and the need for a uniform degree of roughing along the
margins, the operation calls for the exercise of consider-
able skill. Moreover, the manual process becomes more
difficult and time-consuming in.the case of high-quality
shoes so constructed as to have marginal bottom portions
which, in addition to the heel periphery, are not to be.
roughened. This situation arises, for example, where
shoes are of open-toe-style, or have sandal-like straps:that
are preattached to an upper and lasted together with the
upper. These straps, when of a material other than
leather, might be badly shredded or otherwise damaged
upon contact with the roughing tool. In analdgous ma-
chines for operating on predetermined peripheral ‘portions
of other types of work with other instrumentalities than
an abrading type tool (a coating wheel or an embossing
tool, for instance), a similar need for automatic means
for guiding and interrupting effective .tool contact will ‘be
recognized.

An object of this invention therefore is.to provide an
improved machine, easily operated and requiring little or
no skill, for uniformly and progressively  treating. with a
tool the entire margin or selected peripheral portions of
a work piece in accordance with a predetermined-pattern.
Another object of the invention is to provide such a ma-
chine with power means for temporarily nullifying the
dictates of the pattern and hence automatically preventing
the operating toot from acting effectively.on one.or more
predetermined portions of the work piece being treated.

A still further object is to control the position of an oper- .

10

15

20

25

30

40

45

50

60

70

2

ating tool in accordance with the size of a given work

. p'ece by:grading mechanism automatically actuated by a

work support and having reference to a larger and a
smaller model patterned after the work piece.

In pursuance of- these objects’and others and as 2
feature of the invention, the illustrative machine is pro-
vided with a‘tool in the form of a roughing wheel, means
for supporting & shoe, and improved power means for
bodily moving the wheel and ‘shoe supporting means rela-
tively to one another to carry the point of operation of the
tool progressively about the margin of the shor hottom,
regardless of-its shape or size, with substantiall; constant
linear speed whereby an even roughing treatment may be
obtained.

The required. configuration- of the operating path of
the roughing tool being determined by the particular styles
of the shoes to be treated, the illustrated machine is ac-
companied' by. two sets of patterns for each style, one set
comprising the graded letter widths for the smallest size
(length of shoe). to be roughened and the other set com-
prising the correspondingly graded letter widths for the
largest size to be roughened. A siagle pair of these pat-
terns, one large and one small and of the same letter
v/idth, serve jointly to control the roughing operation upon
shoes of a complete range of sizes of a single style and
of that letter width. Thus an effective or true path of
the tool is automatically determined and controlled for
4 complete size range of shoes of a given style and known
width by a grading device automatically adjusted by a shoe .
support and coacting with the smallest and largest pat-
tern of that style and corresponding width, these two pat-
terns being secured-together and'detachably mounted in
the machine, Viewing this aspect of the invention more
broadly, the-illustrated machine’ features grading means
which is effectivé, when any work picce intermediate in
size between the Jarge and small patterns-then mounted in
the machine; and of like style,.is mounted in its support
in- the machine, to-prescribe and control a course of
marginal operation of the tool on the work appropriately
corresponding to the configuratior. of the patterns.

In a novel arrangement in: the illustrated machine,
a.shoe mounted on its- last and with' its bottom facing
upward, is supported on a jack by a toe rest and a heel
block and held between longitudinally separable toe and
heel forks. When so jacked the shoe itself appropriately
adjusts the grading means to fix the operating path of
the roughing tool. By use of a conventional type of one-
revolution clutch mechanism; the jack is given a single
revolution during operation of the machine to carry the
shoe and its pair of patterns in phase, and the jack is
so mounted as to partake simultaneously of a swinging
movement designed to traverse successive portions of the
margin of the shoe bottom past the roughing tool ‘with
substantially constant linear speed, the tool itself having
only such bodily oscillatory movement &s is required to
provide sufficient width to the operating path. Means
is provided in the cycle of the illustrated machine for
bringing the tool from an out-of-the-way’ position to its
point of initial shoe bottom contact in the heel breast
arca whereat the patterns commence their control influ-
ence and for subséquently réturning the tool to its origir.al
removed position at the end of an operating cycle. Also,
the construction of ‘the illustrated machine as herein dis-
closed includes hydraulic means both for maintaining an
even but adjustable operating pressure between the rough-
ing tool and the shoe’ bottom and also for interrupting
and restoring operative engagement at selected intervals.

The above and other features of the invention, includ-
ing various- novel combinations of parts and details of
construction will now be described in detail by reference
to the accompanyirg drawings of an illustrative machine
for roughing shoe bottoms.
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In the drawings, . “

Fig. 1 is a view in elevation of the right side of a
machine in which the invention is embodied and in which
a shoe is mounted; o

Fig. 2 is an enlarged view in“elevation of the left side
of the driving unit seen in Fig. 1; - -

Fig. 3 is a plan view of the' driving means ‘shown in
Fig. 2, portions being shown in section taken on the line
TI—I1I of Fig. 2; -

Fig. 3A is a plan view on an enlarged scale of a por-
tion of the clutch operating mechanism seen in Fig. 3;

Fig. 3B is & view in side elevation, partly in section, of
parts shown in Fig. 3A;

Fig. 4 is a plan view of certain portions of the machine
shown above the main frame seen in Fig. 1, but with pat-
terns removed and indicating means for controlling the
roughing tool;

Fig. 4% is a plan view on an enlarged scale of mecha-
pisia shown in Fig. 4 for controlling the roughing tool on
corresponding portions of shoe bottoms of different sizes;

Fig. 4» is an elevation of the parts shown in Fig. 4%;

Fig. 4¢ is a detail of parts shown in Fig. 4*;

Fig. 44 is a plun of a cam arranged angularly on its
holder;

Figs. 4¢ and 4! are, respectively, arithmetic and geo-
metric insole patterns superimposed and illustrating cor-
responding peripheral points thereon;

Fig. 5 is a view in right side elevation of means for
mounting a shoe and its control patterns;

F.g. 6 is a plan view of mechanism shown in Fig. 5,
parts being omitted to reveal construction details;

Fig. 7 is a plan view of the toe fork and toe rest scen
in Fig. 1; o

Fig. 8 is a view in enlarged vertical section of the means
shown in Fig. 1 for holding the heel end;

Fig. 9 is a section taken on the line IX—IX of Fig. 8;

Fig. 10 is a plan of the heel clamp shown in Fig. &;

Fig. 11 is an exploded perspective view of a pair of
patterns of one width; - :

Fig. 12 is a view in side elevation of a portion of the
machine above the main frame and showing grading
mechanism in action on patterns which have been turned
about their vertical axis about 90°;

Fig. 13 is a view in left side elevation of a portion of
the means for driving and locking heightwise, the rough-
ing tool;

Fig. 14 is a view in rear elevation and on a larger scale
of a portion of the machine shown in Fig. 4;

Fig. 15 is a view in rear elevation and partly in section
taken on the line XV—XYV of Fig. 4 showing mechanism,
connecting with that shown in Fig. 12, for controlling ele-
vation of the roughing tool;

Fig. 16 is a vertical section of a cylinder shown in
Figure 15; .

Fig. 17 is a detail in section of hydraulic control mech-
anism;

Fig. 18 is a plan view of followers operating on the
heel end of a pattern;

Fig. 19 is a perspective view of the followers cooperat-
ing with the heel ends of patterns;

_Fig. 20 is a plan view of the tool or brush elevating
control arm and a shoe mounted in the machine;

Fig. 21 is an enlarged plan view, partly in section, of
the brush head;

Fig. 21% is a section taken on the line XXI*—XXI* in
Fig. 21;

Fig. 22 is an end elevation of an eccentric yoke bear-
ing as seen when looking in the direction of the arrows
XXI1I—XXII in Fig. 21;

Fig. 23 is a detail, partially in section, indicating a tog-
gle operated locking linkage shown also in Fig. 4;

Fig. 24 is a schematic diagram of the hydraulic system
controlling pressure application of the tool; and

Fig. 25 is a perspective view of a master model which

4

. .may be mounted in the machine as a part of an alternate.

form of grading mechanism..

The illustrated machine is provided with a roughing
tool 30 (Figs. 1 and 21) in the form of a rotary wire
brush adapted to operate progressively on the lasted
margin M (Fig. 20) of an upper overlying the bottom
of a shoe S. - For thus treating the shoe bottom margin

* in preparation for the reception of sole attaching cement,

10

the shoe S is mounted on a rotatable jack generally
designated 32 (Fig. 5) ard comprising a toe rest 34, a
heel rest 36, a toe fork 38 and a heel fork 40. The jack
32 is so moved bodily with respect to the tool 30 as to

. cause the point of operation of the tool automatically

to traverse successive and continuous portions of the
margin M, or when the tool is affected by ccntrols here-

inafter described, on only selected marginal portions of _

the shoe bottom. Accordingly the jack 32 (Fig. 5) is

- secured to an upright spindle 42 rotatable in a vertical

30

40

50

60

76

bearing 44 formed integral with a plate-like link 46.
The function of the latter is to impose on the jack an
oscillating movemer.t in a horizontal plane in addition
to its rotation about a vertical axis which rotation, as

“indicated in Fig. 3 by an arrow, is clockwise as seen

from above.

For rotation of the jack 32 the lower end of the spindle
42 carries a gear 48 (Figs. 2 and 3) driven by power trans-
mitted from a motor 50 (Fig. 1), through a suitable
one-revolution clutch generally designated 52 (Figs. 2
and 3), and a gear train about to be described. The
motor 50, mounted on a crossbar 54 of a table-like ma-
chine frame 56, drives, by means of a belt 58 and a pulley
60, a stub shaft 62 having bearings in a gear box 64, bolted
to the underside of the top of the frame 56. This stub
shaft 62 carries a bevel gear 66 (Fig. 3) in mesh with a
bevel gear 68 for continually rotating a vertical post 70
(Figs. 2, 3 and 13), while the motor 50 is running, the
post 70 being operatively connected to the tool 30 as
will be subsequently explained. By a chain 72 and
sprockets 74, 76 the stub shaft 62 also drives a cross
shaft 78 (Fig. 3) coupled by means of the clutch mech-
anism 52, hereinafter briefly described, to a driven shaft
80. The driven shaft 80 is rotatably mounted in a
bushing carried by a housing 81 and carries a worm gear
82 meshing with a gezr 84 mounted on a vertically dis-
posed shaft 86 journaled in the housing 81. The hous-
ing 81 is supported by a pair of channel bars 90 mounted
on the machine frame. Affixed to an intermediate por-
tion of the shaft 86 is a smaller gear 92 that meshes with
a relatively large gear 94. The latter is rotatably moun-
ted on a vertical pivot pin 96 having bearings formed in
the top of the frame 56 and a bracket 98 (Fig. 4) secured
thereon. The gear 94 is, in turn, in mesh with a gear
10¢ affixed to a vertical shaft 102 received in a sleeve
bearing 104 mounted on the machine frame. At the
upper end of the shaft 102 a rotary cam folder 106 (Figs.
1 and 4) is mounted for purposes hereinafter explained.
It is the pivot pin 96 on which the above-referred-to
plate-like arm 46 is mounted for oscillation. An idler
gear 108 rotatably mounted on a stub shaft 110 received
by and secured to a hub formed on the underside of the
arm 46 meshes with both the gears 94 and 48 to rotate
the latter and hence the jack 32.

For oscillating the jack 32, the arm 46 is pivotally
connected by a pin 112 (Figs. 3 and 4) to one end of a
link 114 having its other end pivotally supported by a
jam-preventing link 116 (Figs, 2 and 3) pivotally mounted
on a bracket 118 secured to the frame 56. A roll 120
rotatably mounted on a pin affixed to the link 114 is
arranged to be received by a closed cam track 122 formed
in the upper side of a cam plate 124 secured to the upper
end of the shaft 86. Accordingly, as the gear 48 is
rotated to revolve the shoe-supporting means it also
causes the cam track 122 to effect, via the roll 120 and
the link 114, a swinging movement of the arm 46 about
the axis of the pivot shaft 96. In order that the arm 46

—_
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fay -thus oscillate:horizontally, the frame 56.is.provided.
with.a_ slot-128 -affording passageway.for the bearing, 44,

the. stub. shaft 110, and the pin 112.

Any sujtable type of single-revolution clutch may be
employed, the conventional. illustrative mechanism 52
being of the axially shiftable pin-and-collar construction

and controlled by a latch 130 pivotally supported at one.

end and connected at its other end to a starting plunger
132 extending through the frame 56 ‘and having mounted
thereon, between the frame and a collar sccured on the
plunger, a compression spring 134, .The pivotal support
of the latch 130 is afforded by nut-~nd-bolt conncctions
with a lever 136 (Figs. 2, 3, 3A and 3B) having.an end
fulcrumed .on a vertical pin 138 fast on.a bracket 140
(Fig. 2) mounted on a channel bar 90, The lever 136
extends into the path of a pair of rolls’ 142, 142, respec-
tively, suspended from pins 144 -affixed 180° apart in a
disk 146, The latter is adjustably bolted to the hub of
the gear 94. Thus, as viewed in Fig. 3, one revolution of
the gear 94 will twice cause the lever 136 to be displaced
clockwise .about the pin 138, the léver being . yieldingly
urged into the path of the rolls 142, 142 by a.tension spring-
148 connecting it with the housing 81.
(Tigs. 2, 3, 3A and 3B) pivotally mounted on the pin
138, carries a pin 152 for pivotally supporting a spring-
pressed detent 154 having a shoulder 156 engageabie
with. 2 shoulder formed on the latch 130. With the
starting plunger 132 in normal position, and the shoulder
on the latch 130 engaged by the shoulder 156, each
clockwise displacement of the lever 136 acts through the
latch 130 and the detent 154 to swing the yoke 150
clockwise. A clutch collar 158 (Fig. 3) is provided with
a groove for receiving shoes carried by the yoke 150 and
the latter is accordingly effective to shift the collar out
of .driving engagement with the shaft 78. Compression
springs (Fig. 3), mounted in an end face of tae shaft 80,
normally act to shift the clutch collar 158 axially back into
driving relation with the shaft 78 when the starting
plunger 132 is retracted, the influence of such. springs
being. stronger ‘than the spring backing. the detent 154,
It will therefore be seen that, though the motor 50 may
run continuously, the illustrated arrangement is such
that upon retracting the plunger 132 the gear 94 will be
permitted to rotate 180° to drive the jack-carrying spindle
42 one complete revolution, and toward the end of that
revolution the second of the rolls 142 will displace the
lever 136 to disengage the clutch mechanism and stop
rotation of the jack 32.

Means are provided for accommodating différent sizes
and styles of shoes in bottom-up position on.the jack 32.
The jack comprises a horizontal base plate 170, Figs. 5
and 6, affixed to the flatted upper end of the spindle 42.
Secured in bores formed in bosses 172 integral with the
plate 170 is a pair of rclatively fixed parallel guide rods
174, one at each side of the plate 170, extending length-
wise of the shoe S when jacked. Centrally mounted in
the plate 170 is a fixed hub on which a gear 176 and a
segment gear 178 integral therewith are rotatably mounted.
A toc bracket 180 slidably receives a vertical slceve 182
~ in which a toe rest stem 184 is threaded for heightwise
adjustment, A threaded collar 186 on the stem locks the
toe rest 34 and its stem 184 in adjusted position. An in-
clined cam 188 affixed to the plate 170 is engaged by the
bottom of the sleeve 182, contact being maintained by
gravity acting on the latter. The toc bracket 180 is pro-
vided with a pair of forward bearing bosses 190 for re-
ceiving the rods 174, respectively, and a rearward boss
192 for receiving onc of the rods 174 and carrying a rack
194 (Fig. 6) arranged to mesh with the gear 176, A heel
bracket 196 has a longitudinally extending kerf 198 (Figs.
6 and 8) through which a projection 200 of the plate 170
extends upwardly to support, by means of a setscrew 202,
a cam block 204 provided with inclined grooves extend-
ing ‘on its opposite sides, respectively. The heel rest 36,
slidably mounted on the block 204, is provided with a
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rabbeted .portion for cooperation with said cam grooves
and’i§ adapted with a.V-like portion for.accommodating.
the sides .f a last heel cone. The heel bracket 196 has
a pair. of heelward bosses 206 for receiving the rods 174,

. respectively, and a toeward boss 208 for receiving one of

the rods 174 and carrying a rack 210 which meshes with
the segment gear 178,

The toe bracket 180 and the heel bracket 196 are slid-
ably moved apart lengthwise of a skoe by actuation of’
a treadle 212 (Fig. 1) fulcrumed on the frame 56 and:
yieldably supporied by a spring 214 depending from an
upper portion of the frame. The.lower end of a bell
crank 216 pivotally mounted on the frame 56 is opera-
tively connected. to the treadle by a link 218 and the upper
end of the crank 216 is pivotally connected to a link 220.
The latter is connected to a rod 222 slidably mounted
in alined.bores formed in a bracket 225 bolted toc and pro-
jecting upwardly from a rear bracket 225 mounted on the
frame 56. :

A shifting rod 226 (Fig. 5), alined endwise with the
rod 222 and adapted to receive an adjacent end of the
latter, is movable endwise through a bore.formed in.an
upright arm 228 integral with the plate 170 and through
a bore in the toeward boss 172. On being urged for-
wardly by depression of the treadle 212, the shifting rod
226 carries forwardly a block 230 affixed thereon and
abutting a shoulder 232 of the toe bracket 180, As a
consequence, that. bracket is moved forward with its
rack. 194 which acts through gears 176 and 178 and the
rack 210 to move the heel bracket 196 rearwardly to a
corresponding extent, thereby permitting insertion of a
last with its shoe in the jack 32. Such rearward move-
ment.of the bracket 196 also serves other functions to be
later explained. Lengthwise separation of the two
brackets 180, 196 is yieldingly resisted, a tension spring
234 being connected to a stop collar 236 secured to the
shifting rod 226 and a fulcrum pin 238 affixed to the arm
228, and two additional tension springs 240, 240 being
respectively connected between opposite bosses. 190 of
the toe bracket 180 and opposite extensions 242, 244 of
the plate 170.

For abutting the toe end of the shoe to hold it clamped
the toe bracket 180 carries an upright toe abutment arm
250 and the latter has a pair of transversely extending
pivot pins 252 (Figs. 5 and 7) the opposite ends of which
pivotally support parallel links 254 respectively extend-
ing upward to support a pair of parallel couplings 256
between which the toc fork 38 is mounted. A tension
spring 258 extends forwardly from the arm 259 to con-
nect with one of the links 254 to urge the fork into
<lamping relation with a jacked shoe.

For abutting the heel end of the shoe to hold it clamped
in cooperation with the toe fork 38 the heel fork 40
and associated parts are mounted as shown in Figs. 5, 6,
8 and 9. The heel bracket 196 (Fig. 8) supports a pair
of transverse pivot pins 260, 262 the opposite ends of
which pivotally support parallel links 264 for mounting
at their upper ends the heel fork 40. A heel abutment
arm 266 secured to the bracket 196 is connected to one
end of a tension spring 268 having its other end con-
nected to the rear of the heel fork 40, the spring 268 thus
yieldingly urging the heel fork forwardly and thus co-
ncting with the toe fork 38 to centralize a shoe with re-

" spect to the axis of the spindle 42. To permit the rest

36, and hence the heel bottoms, to be suitably adjusted
heightwise for various shoe sizes, a pin 270 (Figs. 5 and
8) fixed in a transversely extending bore formed in said
rest extends through a pair of vertical slots 272 in the
bracket.

Means is also provided for automatically clamping the
heel end of the jacked shoe against the rest 36. A hold-
down clamp 274 (Figs. 5 and 7) is secured to an upright
arm- 276 of a bell-crank lever 278 pivotally supported
by the pin 262, A forwardly extending arm 280 (Fig.
9) of the bell crank lever 278 supports a square cam



follower 282 adapted to ride in a cam slide 284 formed
in the upper end of a lever 286. The lower end of the
latter is pivotally connected to a pivot pin 288 mounted
in one end of a link 290 (Fig. 5) which is pivotally se-
cured at its other end to the arm 228. The lever 286
is fulcrumed on a pin 292 mounted in one end of a bell-

crank lever. 294 which itself is pivotally supported by the’

arm 228 and is actuated by a cam roll 296 mounted at
the other end of said lever. This roll 29€ engages and
is moved heightwise by an inclized cam 298 affixed to
the shifting rod 226. It will be noted that the parallelo-
gram of linkage, including the lirk 290 and the lever
286, as controlled by the bell-crank lever 294, approgri-
ately positions the cam slide 284 heightwise, thus adjust-
ing the holddown 274 to operative position for any size
shoe which may be jacked. A tension spring 299 con-
necting ‘the heel bracket 196 with the lever 278 acts
through the follower 282 to hold the roll 296 in con-
tact with the cam 298.

For determining the operating path of the tool 30 in
roughing a shoe S having a bottom of a particular size
and of a particular letter width, a pair of horizontally
disposed heelless bottom patterns 300 and 302 (Figs. 5
and 11), the largest and smallest to be operated on of
that width and corresponding style, respectively, is de-
tachably mounted with their faces in spaced relation on
a flat portion of the spindle 42 and beneath the plate 170.
The patterns 300, 302 are joined by a U-shaped web 304
for receiving the flat portion of the spindle. A base
306 on which the pattern assembly is supported is in-
tegral with the spindle and comprises a heel end 308 com-
plementing the lower pattern 300 and having a V-shaped
cam groove 310 for a purposc later to be described. A
heel-end piece 312, complementing the upper pattern 302,
is fixedly secured to the plate 170. A spring-pressed
detent 314 (Figs. 4 and §), mounted in the base 306, nor-
mally projects into a hole formed in a projection 316 (Fig.
11) of the pattern assembly to tock the latter in opera-
tive. position. From the structure described it will be
understood that one pair of such patterns 300, 302 is
used when operating on right shoes of a given width and
‘another pair of patterns would be substituted if left shoes,
or shoes of a different style and width, were to be treated.
It will subsequently be more readily appreciated that
without any great alteration of the illustrated machine,
arrangement could be made for operating on either rights
or lefts by simply inverting the patterns of a single set
to convert the machine from right shoe roughing to left
shoe roughine, and vice versa.

For operation on the bottom of the shoe 8 (Fig. 20)
jacked in the machine, automatically acting grading mech-
anism cooperating with the shoe-supporting means 32 in
general and the patterns 300, 302 in particular is provided
to suitably influence the operating path of the tool 30.
The patterns 300, 302 are, in effect, rotary cams against
the respective peripheries of which rolls 320, 322 (Figs. 5,
12, 18 and 19) arc arranged for progressive engagement.
A point of contact between the roll 320 and the pattern
300 peripherally corresponds in phase with the point of
contact between the roll 322 and the pattern 302, and the
two points of contact thus establish a movable gradient.
The tool-driving post 70 (Figs. 2, 4, 13 and 18) extends
upwardly through a spacer portion 324 of the gear box
64 and a vertical sleeve bearing 326 resting thereon. Ro-
tatably mounted on the bearing 326 is a sleeve 328 formed
at its upper end, for a purpose later explained, with
arms 336, 330, respectively, providing alined bearings
for a countershaft 332 carrying a bevel gear 334 that
is. in mesh with a bevel gear 336 fast on the upper end
of the post 70. Secured to the sleeve 328 is an angular
bracket 338 (Figs. 4, 13 and 18) provided with bosses
for receiving a vertical pin 340 affording a fulecrum for
one end of an arm 342 having at its other end a forked por-
tion for rotatably mounting the roll 322. Also piv-
otally mounted on the pin 340 is an arm 346 for rotatably
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carrying the roll 320. As best seen in Figs. 12, 14 and 9,
the arm 342 pivotally supports a grading plate 348 having
a slot 350 for receiving a pin 352 fixed in the ana 346.
Thus'the arrangement is such that when the contact points
of ‘the rolls 320, 322 on the patterns 300, 302 are in
exact vertical alinement, the plate 348 is exactly vertical
but remains free to assume the same variable inclination
as may be imposed by the rolls 326, 322 in traversing the
rotating-oscillating peripheries of the patterns 300, 302,
respectively. For yieldingly urging operative contact be-
tween the roll 322 and the pattern 302 a tension spring
354 (Fig. 4) connects the arm 342 with a bracket affixed
to the frame 56, and means later described similarly act
on the roll 320 to urge it into contact with the pattern
300. As will hereinafter become apparent, the plate 348
affords no (zero) grading when exactly vertical but, when
inclined from the vertical, the degree of grading or dis-
placement to be transmitted to the tool 30 from the plate
348 at any instant is dependent upon both the extent of
the plate inclination and the particular point .of reference
on the plate, considered heightwise, from which grading
is taken. In other words, for any gradient, i. e., consider-
ing the plate 348 to have a particular inclination at any
given point in the cycle of the machine, the magnifica-
tion in operating path from the small pattern 302 and/or
the diminution frow the large pattern 300 to be trans-
mitted to the tool 30 is proportional to the position height-
wise of a point of reference on the plate. Accordingly,
means is provided for translating or converting the size of
the shoe S into a heighiwisc measurement on the plate
348. TFor this purpose the heel bracket 196 (Fig. 5)
has in its bottom a transverse cam groove for accommo-
dating a roll 356 mounted on one end of a rack 358, The
latter is arranged to extend lengthwise of the shoe S
when in its starting position and is slidable in a guide-
way formed in the bracket 225. A gear 360 in mesh with
the rack 358 is fixedly mounted on one end of a shaft 362
rotatably mounted in bearings formed in the bracket 225,
Fast on the other end of the shaft 362 is a gear 364 (Figs.
13 and 14) meshing with a vertical rack 366 which is
slidably mounted in alined bores formed in the bracket
225. A roll 368 is secured to the rack 366 and is ar-
ranged to be received by a horizontal slide 370 concentric
with the axis of the post 70 and mounted on a pin 372
(Figs. 4 and 12) for vertical movement thereon. The pin
372 is carried by lugs 374 secured to the sleeve 328.
Integral with the slide 370 is a grading arm 376 one end
of which is disposed to slide in a vertical guideway 378
(Figs. 4 and 18) formed in the sleeve 328 and the other
end of which is forked to support a roll 380 (Figs. 12,
14, 18 and 19) engageable with the grading plate 348.
The point of contact between the roll 380 and the plate
348 provides the heightwise “point of reference” above
mentioned. A tension spring 382 (Fig. 4) connccting
a projection of the slceve 328 with the frame 56 urges the
roll 380 yieldingly into contact with the plate 348. It
will be noted that the grading is thus a consequence of
the arm 376 acting to rotate the tool-carrying sleeve 328
on its bearing 326 an extent dependent on the height of
the roll 380 as determined automatically by the shoe-
supporting means 32 engaging the shoc S.

It will be understood that an alternative grading means,
in lieu of the two patterns 300, 302 and the platc 348,
might well employ a single master model 570 such as is
illustrated in Fig. 25. This model 570 would, in effect,
cxtend to fill the space between the patterns 300, 302
and constitute a model having a conical edge face and
comprising the peripheral contours of a graded series of
shoe bottoms of the same style and letter width but differ-
ent sizes. In such an arrangement the roll 380 would
progressively contact the conical surface of this master
model 870 to determine the “point of reference” and
thereby appropriately influence the grading movement of
the too! 30 about its vertical axis.

For locking the roll 380 heightwise when positioned as
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just explained, automatic means are. actuated near. the
start of the machine cycle. One-end.of a bell-crank lever
384 (Fig. 4) carries a roll 383 engageable with the w;:lls
of the cam groove 310 when at the starting position.
The lever 384 is part of a toggle and is fulcrumed on a
stud 388 fixed in the bracket 225, the other end of the
lever 384 having a pivct pin connection with an arm 330
(Fig. 23). The arm.3%0 has a portion bored endwise
that is received in the tubular end of an arm 392. A
compression spring 394 is seated.in the arm 392 and
abuts an end of the arm 390. For uniting the arms 399,
392 as, in effect, a single compressive link a screw 396
extends axially through the spring 394 and is engaged
by a clamping bolt 398 extending through a slot 400
formed longitudinally of the arm 392. The arm 392 is
pivotally connected at one end to a pin 402 slidably
mounted in a bearing formed.in the bracket 223. The
pin 402 is arranged, when the toggle is straightened upon
interaction of the roll'386 and the groove 310, to engage
the rack 366 and.thus clamp it against heightwise move-
ment, The effect of the spring 394.is to cushion the
th» clamping acco:ding to the adjustment of the bolt 398
in its slot 460. The grading roll 380 is thercby fixed
heightwise, but not laterally. of the patterns 300, 302, until
the operating cycle is concluded. The shape of the cam
groove 310 is such that, upon reentry of the roll 386 at
the close. of the cycle, the toggle is broken:.and the rack
366°is free to be readjusted vertically, if need be, for the
next roughing operation. Threaded into opposite sides
of a bracket 484 secured to the frame 56 are a pair of
stop screws 406, 406 for limiting displacement of the
knee of the toggle on either side of deud center.

During the operating cycle the variable grading dis-
placements transmitted by the arm 376 to the slecve 328
are further transmitted by the countershaft 332 to the
tool 30 but, by means now to be explained, an additional
motion is imposed on the tool to move its work-engaging
contact back and forth horizontally and transverse to its
axis of rotation ard so provide a-rougling path of ade-
quate width that avoids excessive abrasion along a single
line on the shoe bottom. Referring to Fig. 21, opposite
ends of the countershaft 332 are formed to provide ball-
like eccentrics 410, 410 having their respective centers
equally offset on opposite sides of the axis of the shaft
332. The halves of a bearing block 412 (Fig. 22), in
which each of the eccentrics is nested, are secured to-
gether by screws 414 and each block 412 is mounted in
an end portion of a yoke 416, a tubular portion of which
affords a sleeve bearing for a shaft 418. These end por-
tions of the yoke 416 are each formed with a vertical
slideway 423 and are respectively sccured by screws 417
to spacers 419 cach of which is adapted to receive a
hardened slide block 421 mounted on an end of the
countershaft 332. Lateral displacement of the tool 30 is
effected by the lateral displacement of the eccentrics 410
acting on the block 412 and the yoke.416. Vertical dis-
placements of the eccentrics 410 merely represent lost
motion as each block 412 slides heightwise in its slideway
423 without thus moving the block 412 or the yoke 416.
In order to prevent binding, the outer faces of the slide
blocks 421 are rounded and their inner faces, together
with those of the spacers 419, are normally separated
from the outer end faces of the yoke arms 330, 330. A
bracket 420 bolted to the yoke 416 covers drive gears
adjacent to the top of the post 70 and provides a bearing
for a double bevel gear 422 (Fig. 13) coaxial with said
post. The gear 422 is driven by the gear 334-and trans-
mits rotation to the shaft 418 by means of a gear 424
fixed on one end thereof. The roughing tool 30 is fixedly
mounted on the other end of the shaft 418, the tool being
held against axial movement in one direction by a collar
426 pinned to the shaft and against movement in the
other dlirection by locknuts 428-threaded on the shaft
418. It should be noted that- throughout- an- operating
cycle the shaft 418 is disposed so as-to carry the-tool 30
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in a plane. extending. substantially. at.right angles. to.the.
path of successive. marginal portions. to. be. roughened.
A yoke 429 (Figs. 15, 20 and 21); bolted to the que
416, is actuated hydraulically, as later explained, to swing.
the tool 30 heightwise about the countershaft 332 as turn-
ing axis. ]

When the jacked shoe is in its starting position, as
shown in Fig. 1, the tool 30 is in a position removed
from the shoe bottom. Upon commencing a cycle. of
operation, means to be described are automatically actu-
ated fer swinging the tool over the shoe and for .lowering.
the tool into operative engagement with .the heel-breast
area of the shoe bottom. These means also act toward.
the end of the cycle; i, e., when the opposite corner of
the heel-breast area is reached, to raise the tool 30 and
then return it to the removed position. Bolted to a flange
formed on the bearing 44-is a cam 430. (Figs. 4,.5 and 12)
that is engaged by a roll.432 mounted.in-one end.of a.
bell-crank lever 443, This lever is pivotally mounted
on a fulcrum pin 436 supported by a bracket 438 that is
affixed to the top of the frame 56. The other end of the.
bell-crank 434 carries a roll 440 arranged to cooperate
with a cam-shaped end 442 of an arm 444 (Fig. 14)
bolted to the angular -bracket 338. A tension spring 446
(Fig. 4) connected between the bracket 438 zad the bell-
crank lever 434 maintains the roll 432 in engagement
with the cam periphery of the cam 430, the single throw
in the latter being effective initially, as best visualized in
Fig. 4, to permit the spring 382 to maintain contact be-
tween the cam end 442 and the roll 440 as the tool 30 is
thus. swung clockwise (as viewed from above) over the
shoe bottom., At the close of the cycie, the throw of the
cam 430 causes the roll 440 to return the tool 30 to in-
operative position by moving the cam end 442 against the
tension ot the spring .382.

When over the heel-breast area the tool 30 is auto-
matically lowered into . operative engagement with the
shoe bottom by hydraulic pressure mechanism, subse-
quently. described, which is controlled by a cam follower
450 (Figs. 5, 12, 14 and 18) that is mounted on-one end
of a bell-crank lever 452, The latter is pivotally mounted
in.a.bearing bracket:454 secured .to the bracket 338 :and
has a curved arm that is forked to receive a screw 456
(Fig. 14) mounted in a coliar 458 fast on a control rod
460 (Figs. 4, 13, 14, 15 and 24) hereinafter further men-
tioned. The iever 452 is actuated to move the rod 460
upward :(thereby to lowsr the tool 30) on lowering of the
follower 450 by its engagement with a cam surface 462
(Figs. 5 and 18) formed on an arm 464 bolted to the heel
bracket 196, as shown in Fig. 12. A cam surface 466
of the arm 464 is arranged to engage the follower 450
to move it upwardly at the close of the operating cycle
thereby to lower the control rod 460 and raise the tool
30 from the shoe.

Additional means are provided for automatically con-
irolling the above-referred-to hydraulic meschanism at
selected times 'in a cycle, thus effecting or interrupting
roughing by the tool 30 on predetermined portions of the
shoe bottom. Referring to Figs, 4, 48, 4b, 4¢ and 44,
a horizontal rod 470 is slidably mounted in bores formed
in the bracket 225 and in a bracket 472. One end of the
rod 470 has-teeth for meshing with a-gear 474 fast on the
shaft 362 and the other end supports a pair of arms 476
journaled to rotatably support a pin 478. Splined on the
pin 478, but rotatably carried by an arm 480 fixed to
the rod 470, is a cam wheel 482 (Fig. 4¢) that is pro-
vided with six spaced projections arranged to be engaged,
respectively, by a series of similar cams 484 radially and
detachably mounted on the rotary holder 106. Each
cam 484 may be adjustably clamped to the holder 106 to
engage a projection on the wheel 482 after any desired
degree of rotation of the holder 106, as will now be
discussed.

As noted. in.Figs. 4 and.49, each cam 484 .is hinged
and clamped on the holder 106 either. coincident with a
true radius thereof or angularly inclined to a radius,
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clamping bolts 483 extending through the holder and the
cam- 484 on opposite sides of its hinge pin 485, The
purpose of the angularity of a cam 484 relatively to a
radius of the holder is to advance or retard its engage-
ment with the wheel 482 in order to advance or retard
the timing of vertical operating movements of the tool 30
as required with respect to different sizes of shoes. It
will be recognized that non-angularity of the cams 484
results in actuation of the wheel 482, and hence of the
tool 30, without that variance in timing necessary to
assure that corresponding portions of the shoe bottoms
will be treated (or untreated) similarly. Tool actuations
at heel and toe extremities, for example, would be accu-
rately assured for all sizes by a radially disposcd cam 484,
but the other corresponding points on shoe bottom pat-
terns of different sizes are not readily determined with
accuracy unless geometri¢ grading (as disclosed, for ex-
ample, in United States Letters Patent No. 1,948,547,
issued February 27, 1934, upon an application filed in the
name of L. E. Topham) be employed in lieu of the more
prevalent arithmetic grading system. Peripheral points
x’ and y’ (Fig. 4t) corresponding to a point z” of geo-
metrically graded bottom patterns may be located, for
example, by simply drawing a straight line G from the
heel end extremity through the known point z° when the
patterns have a line connecting their extremities super-
imposed and the heel end extremities are superimposed.
It will be seen upon inspection of Fig. 4! that, the holder
rotating counterclockwise as the jack rotates clockwise
when viewed from above, the cam 484 should engage the
wheel 482 later for the point y’ than for the point x’,
and still' later for the point z’ than for the point ¥’
Therefore, to cause the tool 30 to move vertically at each
of these three corresponding points, the cam 484 should
be at such an angle to a radius of the holder 106 as to
produce the required relative “delays” in actuation of
the wheel 482. Corresponding points on the shoe bot-
toms of arithmetically graded shoes, for example x, ¥
and z in Fig. 4¢, may, for practical purposes, be selected
by eye and usually the location of straps is so determinzd.
Considering Fig. 4¢, it may be seen that the angularity
of the cam 484 must be such that it engages the wheel
482 sooner for the point z than for the point y, and sooner
for the point y than for the point x. This “delay” for the
points y and x is obtained by the angular adjustment of
the cam 484, as shown in Fig. 44. Other corresponding
points, such as 1, 2 and 3 in Fig. 4¢ may require *“ad-
vance,” i. e., a reverse inclination of the cam 484 to the
radius. For any sets of peripheral points substantially
corresponding on a shoe bottom it is found that “delay”
or “advance” appropriate in amount may be determined
by making an initial trial run with the straight line cam
484 being angularly adjusted as found necessary.

As the heel bracket 196 is positioned upon jacking of
the shoe S the rod 470 is shifted endwise by the shaft 362
and the gear 474 so that, for different sizes of the same
style and width, the engagements between the respective
cams 484 and the shifted wheel 482 automatically occur
at the corresponding and appropriate instants during trav-
erse of a shoe bottom for changing the hydraulic pressure
controlling the roughing tool 30, Each such engagement
rotates a three-armed cam wheel 486 (Figs. 4%, 4b)
affixed on the pin 478, and each arm of the wheel 486 is
arranged to engage one end of a bell-crank lever 488
fulcrumed on the bracket 472. The lever 488 is accord-
ingly pivoted against the resistance of a return spring
490 connecting the other end of the lever 488 with the
bracket 472. The spring 490 is not permitted by the
wheel 486 to rcturn the lever 488 so that it again extends
between adjacent arms of the wheel 486 until the next
succeeding cam 484 engages the wheel 482. This second
engagement (and subscquent alternate engagements)
moves an arm of the wheel 486 entirely past the adjacent
end of the lcver 488 so that the latter, under the influence
of the spring 490, can reverse its control action on hy-
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draulic mechanism about to be described. The lever 488
is connected by a link 492 to one end of a bell-crank lever
494 also fulcrumed on the bracket 472 and the other end
of the lever 494 is pivotally connected to a reciprocable

- valve rod 496 (Figs. 4, 17 and 24) having an operating

spool 500 and cylindrical plugs 502 and 504 formed inte-
grally thereon.

The primary function of the hydraulic system shown
in Fig. 4, and schematically in Fig. 24, is to exert or
diminish operative roughing pressure of the tool 30, the
automatic control being exercised via the rod 460 at
the beginning and end of the cycle and, if desired, by
the adjustably spaced cams 484 acting at selected in-
termediate points in the cycle. The system comprises
a pump 506 mounted on the frame 56 and a motor 508
for driving the pump to circulate fluid, preferably oil,
under pressure from a sump 510 mounted bencath the
top of the frame, through conduits, to actuate a brush
clevating or depressing piston rod 512 (Figs. 15 and
24), and then to return the fluid to said sump. Vertical
displacement of the rod 512 moves a slide bar 514 (Fig.
15) vertically, the rod carrying a cross arm 516 clamped
to the bar and guided by a rod 518 fixed to a bracket
520 mounted on the machine frame. The upper end
of the bar 514 is provided with an arcuate slideway
5§22 for accommodating a block 524 pivotally mounted
on an end of the yoke 429. Thus, upward movement
of the rod 512 causes the joined yokes 429 and 416 to
swing the tool 30 downwardly, and vice versa, at any
radial position required by the sleeve 328.

In Figs. 15 and 24 the hydraulic system is shown
having the plunger portion of the rod 512 relatively
retracted in its chamber 526 so that the tool 30 is then
in raised, inoperative position. In this state of things,
the rod 512 which has its plunger end 528 serving as
a piston of reduced diameter and carries a spool 530,
is moved and held downwardly by effective pressure
acting on the upper side of the spool 530 and transmitted
through pipes 532, 5§34 and a chamber of a valve hous-
ing §36. The latter houses a reciprocable plunger 538
movable by the control rod 460 and carrying an operat-
ing spool 540. This spool 540 is then so positioned
in the housing 536 that fluid being delivered to the
chamber 526 by a pipe 542 acts only on the reduced
plunger end 528 and fluid being delivered by the pipe
532 is permitted by the spool 530 to exhaust and escape
via drain pipes 544, 546 to the sump 510. When, at
the start of a cycle, the cam 462 and the follower 450
cause the rod 460 to be raised together with an arcuate
slideway 548 mounted thereon, a block 550 accommo-
dated by the slideway 548 acts through a bell-crank
lever 552 to retract the plunger 538 and thereby causes
the spool 540 to block off the drain pipe 546. Ac-
cordingly, though pressure is then still being cxerted
against the upper side of the spool 530, a differential
or cumulative pressure acts to raise the rod 512 and
lower the tool 30, such pressure being derived from
fluid delivered from the pipe 542 and effective against
the plunger end 528, as well as fluid now permitted by
the spool 540 to flow through the pipe 544 for applica-
tion to the underside of the spool 530. It will be un-
derstood that at the close of a cycle the cam 466 acts
in a similar but reverse manner to return the plunger
538, reopen the drain pipe 546, and consequently again
raise the tool 30 from the shoe bottom.

At any intermediate point, or points, in the roughing
cycle the spool 540, having plugged off the pipe 546
and opened the pipe 544 as just explained, operative
pressure of the tool 30 may be quickly diminished to
ineffectiveness and promptly restored by the aforemen-
tioned predeterminedly timed engagements of the cams
484 and the wheel 482, The reciprocable valve rod
496 nced only thus be shifted a small amount, as may
be noted in Fig. 24, to cause the operating spool 5060
to close a valve chamber 554 connecting with a high
pressure valve designated H and a pipe 556 leading to
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the pump 506, and simultancously to open a vrlve cham-
ber 560. fx above noted, the next succceding engage-
ment of one of the cams 484 with. the wheel 482 per-
mits adequate return shifting of the rod' 496 by means
of the spring 490 so that the spool 500 may again open
the chamber 554 for conncction, via' pipe 558, with the
" plpe 542, and again close the' chamber 560" having con-
nection with a low-pressure valve designated L. Both
valves H and L are connccted’ with the sump 510 and
are individually adjustable by hand whecls to vary the
high (operative) and the low, or non-operative, pres-
sure of the system, as desired’ to securc the best resuiis
on different types of upper material to be roughencd.
Greater differcntials in the pressure quicken the respon-
siveness of the tool 30 Thus; upon closure of the valve
chamber 560, as shown in Fig. 24, high pressurc is effec-
tively transmitted to the plunger-end 528 via the pipe
542 to raisc the rod 512 and lower the tool 30, the
pressurc conducted by the pipes 532 and 544 to op-
posite sides of the spool 530 being' cqual and hence of
no cffect. Upon opening of the chamber 560 and closurce
of the valve chamber 554 balancing pressures again act
on opposite sides of the spool 530-and only a reduced
or adjusted low pressure effectively -acts on the plunger
§28. The tool 30 is thereby permitted to continue in
light contact with the shoe bottom, or a strap 562 (Fig.
20) for cxample, and the roughing pressure will not
again be restored until the next succeeding engagement
of a cam 484 with the wheel. 482, Accordingly, certain
spaces between adjacent cams 484 correspond with pre-
determined portions of' the: shoe-bottom margin to be
roughened, and alternate-sectors of the cam holder 106
between said spaces corrcspond’ with portions of the
margin, such as the straps 562 (Fig. 20) or'a gap 564,
as at the toe of open-toc shoes, which are-not to be
roughened.

Opcration of the machine, probably understood in
large mecasure from the foregoing details; will now be
bricfly summarized. It will°be assumecd that the num-
ber and relative positions of ‘the cams 484 of the holder
106 have been determined to accord with. the pattern
of roughing and non-roughing that-is required in the
shoe bottoms to be treated, Having selected and
mounted on the jack 32’ a suitable pattern assembly
comprising the patterns 300, 302 which are the largest
and smallest size and of the same letter width as the
shoes to be roughened, the treadle:212!is first depressed
to separate the toe fork 38 and the heel fork 40 length-
wise and then released to permit these forks to clamp
the shoc cndwise under the influence of the springs 234
and 240, . This treadle action also effects clamping of
the shoc by the holddown 274 cooperating with the hecl
rest 36. The shoe then occupies the starting' position
shown in Figs. 1 and 20, and the adjusted position
of the heel bracket 196 has automatically acted through
movement of the gears 364 and. 474, respectively, to:
(1) impart proper grading influence to the roughing
tool -30 by establishing the heightwise position of the
roll 380 with respect to the grading plate 348 as above
stated, and (2) position the wheel 482 radially with
with respect to the cam holder 106 so that:-said wheel
is engaged by the cam or cams 484 at the appropriate
instant to shift the operating.spool 500 and thus modify
the roughing action of the'tool 30. It will be noted
that, having fixed the radial positions of the cams 484
for one style of shoe, the automatic .endwise shifting of
the rod 470 assures that‘exactly corresponding marginal
portions of the shoe bottoms of all sizes in that style
will be similarly roughened or non-roughened. For ex-
ample, all strap portions 562 of the several sizes in that
style will receive no roughening and no adjustment of
the cams 484 is required-until the shoe style is changed.
The motors 50 and 508 having been started, the op-
erator retracts the plunger 132 to cause the jack 32 to
be driven and thus move the shoe' with combined ro-
tation and oscillation through a single: operating cycle
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during’ which' the point of! operation’ of  the: tool 30
traverses- the entiro' shoe-bottom: margin: The tool 30
is swung clockwise, as- viewed from. above, from- its
removed position to an-operative position: over the shoe
bottom. This movement is caused by the spring-332-as
permitted by movement counterclockwise (as viewed
from above) of the lever 434- under the control of the
cam -430, .

At the start of the cycle: the roll 380 is automatically
locked against heightwise movement by the:toggle ac-
tion iustituted by the cam. 310, and this' cam serves
similarly at the-end.of ‘the cycle to-unlock the grading
mechanism. Because of greater curvature at the: toe
portion than at the:sides. of a.shoo. bottom.and: the
fact that the toe' portion-is. more distant.from the axis
of rotation (the axis of the:spindie 42) it:is-desirable
for uniform roughing results to compensate by. varying
the angular velocity of the jack, dec.casing the speed
of relative:movement of the operating. point of the tool
30 at the toe portion or, conversely, increasing such
relative - speed. along the - shoe-bottom- sides. Angular
rotation -of the jack 32.is accordingly slower when the
tool 30 operates on the toe endiand faster during op-
eration along-the shoe sides; This is the function served
by oscillating the jack. 32 during its: rotation, the center
of rotation thus being carried farthest from the operating
point of the tool 30 when the'latter is engaging the-toe
end or the heel end of the .shoe:-bottom:s The wol is
automatically caused to commence operation at one
corner of the heel-breast area- by. the combined action
of the cams 430 and 462, continues operating in'a plane
substantially at'right angles to-the path’ of ‘roughing on
the overlasted  margin,.and is returned:to its remote in-
operative position on: arriving: at: the'. other ' corner " of
the heel-breast area. by' the: combined? action of: the
cams 430 and 466, the cam: 430 effecting: timed.rota-
tion of the sleeve 328 for this<purpose..

Having described . our: invention; what-we" claim as
new and desire to secure:by:Letters Patent ‘of ithe United
States is;

1. .. machine for treating: shoe: bottoms  comprising
means yielding. separable- lengthwise : of: a: shoe to sup-
port a shoe of any: one-of different: sizes: and: styles, a
tool - engageable with.the margin:of- the: bottom of. the
shoe so supported, means.for:moving:the:shoe::support-
ing means to carry the point.of operation of: said. tool
progressively about-the shoe bottom, andgrading means
operatively connected.to the tool and responsive to length-
wise separating movement of:said supporting' means dur-
ing adjustment to receive- the supported shoe: for in-
fluencing the operating path of said- tool according to
the size of said shoe.

2. A machine for treating shoe bottoms. comprising
means yieldingly separable’ lengthwise of a-shoe to sup-
port a shoe of any one of different sizes and styles, a
tool engageable with the margin of the bottom of a shoe
so supported, means- for moving the shoe- supporting
means to carry the point.of operation of said tool pro-
gressively about the shoe bottom margin- with a.sub-
stantially uniform rate of relative movement; and grad-
ing means operatively connected to the tool and respon-
sive to lengthwise movement of said supporting means
for influencing- the operating‘path of said -tool. accord-
ing to the size of said shoe..

3. A machine for treating. the marginal.portion of a
workpiece comprising. grading. means including: a. pair. of
patterns mounted with their faces in spaced relation one
of which patterns is larger than said workpiece- and the
o-ther of which is' smaller, means for rotating the'work-
piece and- patterns in-phase, a tool movable about: an
axis extending heightwise of the.workpiece and oper-
atively engageable with the workpiece margin, means
for oscillating the rotating workpiece- in- its- plane of
rotation to effect a substantially-uniform:rate: of: travel
of its successive marginal’ portions: with : respect’ to" the
operating portion:of said:tool, said” grading means: de-
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termining the operative path of said tool relatively to
the workpicce and being adapted to move the tool about
said axis according to the inclination of a gradient pro-
gressively spanning the peripheries of said patterns.

4. In a machine for roughing shoe bottoms, a work
support having toe and heel engaging portions which
are controlled for movement toward and apart from
each other in a predetermined ratio, means yieldingly
urging said toe and heel engaging portions into clamp-
ing rclation with a shoe, a roughing tool mounted for
swinging movement about an axis extending heightwise
of the shoe so supported and engageable with the over-
lasted margin on its bottom, a pair of patterns carried
by the work support and relatively to which said shoc
bottom is intermediate in graded size, means for moving
the work support to carry successive portions of the
shoe bottom margin progressively into operative engage-
ment with the tool, a gradient member progressively
in contactual relation with edge portions of said pat-
terns and in phase with the marginal engagements of
said tool, and means for influencing swinging movement
of the tool about said axis to vary the path of roughing
during movement of the work support according to the
extent of scparation of its toe and heel engaging por-
tions, said tool influencing means being automatically
controlled by the clamping position of one of said por-
~ tions and the variable inclinations of said gradient mem-
ber as the roughing progresses.

5. A machine for roughing the margins of shoe bot-
toms comprising a support for a shoe, a rotary roughing
tool mounted for swinging movement about an axis ex-
tending heightwise of the shoe on said support and for
movement toward and from operative engagement with
the margin of the shoe bottom, means for moving the
support through a single revolution to carry successive
marginal portions of the shoe bottom into position for
engagement by the operative portion of said tool, and
mechanism operative in time relation with said means
and operatively connected to said tool for carrying it
into engagement with the shoe bottom at one corner
of the heel breast area and subsequently removing the
tool therefrom at the opposite heel breast corner.

6. A machine for roughing shoe bottom margins com-
prising a work support having relatively movable toe
and heel clamping members, a rotary roughing tool,
means for moving the support through a cycle to carry
the bottom margin of a shoe clamped by said members
progressively into position for engagement by said tool,
means mounted for movement about an axis cxtending
heightwise of the shoe to carry the tool into and out of
proximity to the shoe bottom, mechanism actuated by
said support moving means for so operating said tool
carrying mcans at predetermined times in the cycle,
power means connected to the tool carrying means for
forcibly moving the tool into or out of operative engage-
ment with the margin at such times, and controls for
said power means arranged to be operated in time re-
lation dependent on the relative positions of said clamp-
ing members.

7. A machine for roughing the margins of shoc bot-
toms comprising a shoe support having relatively mov-
able hecel and toe clamping members, a roughing tool
mounted for movement avout an axis extending height-
wise of a shoe on said support and for movements height-
wise of said shoe, means for moving the support through
onc revolution to carry successive portions of the shoe
bottom margin into position for engagement by the op-
crative portion of said tool, grading means for control-
ling the operative path of the tool with respect to said
axis and according to the lengthwise scparation of said
heel and toe clamping members, power means connected
to said tool for changing the pressure of its engagements
with marginal portions of the shoe bottom, and con-
trols arranged to operate said power means at prede-
termined times in the revolution.

8. A machine for roughing the margins of shoe bot-
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toms comprising a shoe support having relatively mov-
able heel and toe clamping members, a roughing tool
mounted for movement about an axis extending height-
wise of a shoe on said support and for movements height-
wise of said shoe, means for moving the support through
one revolution to carry successive portions of the shoe
bottom margin into position for engagement by the op-
erative portion of said tool, grading means for control-
ling the operative path of the tool with respect to said
axis and according to the lengthwise separation of said
heel and toe clamping members, power means connected
to said tool for changing the pressure of its engagements
with marginal portions of the shoe bottom, and spaccd
controls arranged to operate said power mcans at pre-
determined times in the revolution, the times of actu-
ation of said power means being dependent on the rcla-
tive spacing of said controls and the extent of lengthwise
separation of said heel and toe clamping members.

9. In a machine for roughing the margins of shoc bot-
toms, a shoe support having relatively movable heel and
toe clamping portions, a roughing tool mounted for
movement about an axis extending heightwise of a shoe
on said support and for movements heightwise of said
shoe, a pair of flat patterns arranged with their faces in
spaced relation and relatively to which the bottom pe-
riphery of said shoe is intermediate in graded size, a
member mounted for variable inclination correspond-
ing to a gradient progressively spanning the edges of said
patterns, means for moving the patterns and support in
unison to carry successive marginal portions of the shoe
bottom progressively into operative engagement with the
tool and to cause said member ‘o assume inclinations
corresponding in phase with the traverse of said tool,
means actuated by the member and extending therefrom
to the tool for variably effecting movements of the lat-
ter about said axis, and mechanism controlled by the
relative positions of said clamping portions for modi-
fying the degree to which the tool movements with re-
spect to said axis will be imparted by said member.

10. A machine for operating on shoe bottoms com-
prising a support for a shoe, a tool engageable with the
margin of the bottom of the shoe and mounted for move-
ment heightwise thereof, means for moving the shoe
support in a cycle to carry successive marginal portions
of the shoe bottom into operative position relative to
the tool, power means connected to said tool to move it
heightwise to apply and relieve the pressure of its shoe
bottom engagements as different portions of the shoe
bottom margin are traversed, and a plurality of controls
for operating said power means, said controls being
mounted as a unit for movement in a cycle correspond-
ing in phase to that of the shoc support, and the indi-
vidual controls being movable relatively to one another
to change the portions of a cycle when said tool is op-
erated under pressure and when it is relicved from so
operating on the margin.

11. A machine for operating on shoe bottoms com-
prising a support for a shoe, a tool engageable with the
bottom of the shoe and movable laterally and height-
wise thereof, means for moving the shoc support in a
cycle to carry successive marginal portions of the shoe
bottom into operative position relative to the tool, power
means normally acting to press the tool against the suc-
cessive marginal portions, and a series of controls mov-
able in a cycle for interrupting said power means, said
controls ‘being selectively spaced with respect to each
other to determine the marginal portions of the shoe bot-
tom to be operated on effectively by the tool in a cycle.

12. A machine for operating on shoe bottoms com-
prising a support for a shoe, a tool engageable with the
bottom of the shoe and movable laterally and height-
wise thereof, means for moving the shoe support in a
cycle to carry successive marginal portions of the shoe
bottom into operative position relative to the tool, power
means normally acting to press the tool against the suc-
cessive marginal portions, and a series of controls movable
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in a cycle by the shoe support moving means for inter-
rupting said power means, said controls being selectively
spaced with respect to each other to determine the mar-
einal portions of the shoe bottom to be operated on
cffectively by the tcol in a cycle.

13. A machine for operating on shoe bottoms com-
prising a support adapted to hold a shoe of any one of
different sizes and styles, a tool engageable with the bot-
tom of the shoe and movable laterally and heightwise
thereof, means for moving the shoe support and the tool
relatively to one aucther to carry the point of operation
of the tool into operative position with respect to suc-
cessive marginal portions of the shoe bottom, power
means for urging the tool toward the shoe bottom margin,
control means effective alternately to interrupt and to
restore operation of said power means to determine the
marginal portions of the shoe bottom to be operated on
by the tool, and mechanism for actuating the control
means in a cycle corresponding to the operating cycle of
the tool relative to the shoe bottom margin.

14. A machine for operating on shoe bottoms or the
like comprising a support having members separable to
hold a shoe of any one of different sizes and styles, a tool
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engageable with the bottom of the shoe ard movable lat-
erally and heightwise thereof, means for mwoving the shoe
support aad the tool relatively to one another to carry
the point of operation of the tool into operative position
with respect to successive marginal portions of the shoe
bottom, power means for pressing the tool against the
shoe bottom margin, controls respectively arranged to
interrupt and to restore operation of said power means
during a cycle of operation of the tool on the shoe bottom
margin, and connections between one of said shoe holding
members and said controls for modifying the intervals of
effective operation of said tool in its cycle according to
the size of the shoe.
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