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UNITED STATES

PaTeENT OFFICE.

JAMES J. BREACH, OF SOUTH WEYMOUTH, MASSACHUSETTS.

MACHINE

Anpplication filed January

To all whom it may concermn:

Be it known that I, JAMES J. BREACH, of
South Weymouth, in the county of Norfolk
and State of Massachusetts, have invented cer-
tain new and useful Improvements in Appa-
ratus for Grading Patterns, of which the fol-
lowing isa full, clear, and exact description.

This apparatus, for grading patterns and
for other like purposes, is designed more es-
pecially for the grading of patterns of boot
and shoe soles, or, in other words, for the cut-
ting out of boot and shoe soles in their vary-
ing sizes, either as to width or length or as to
both width and length, from the use of a ecom-
mon pattern-block having the proper shape,
both in width and length, for a boot or shoe
sole of a size corresponding to such pattern,
and for that reason this invention is herein
shown and described in reference to such ap-
plication of it, and although it is so particu-
larly illustrated and described, it is intended
to apply it to the grading of all patterns for
which it may be found achpted

This machine is eomposed, in substance, of
the following elements, to wit: first, a hori-
zontal stationary former, in the present in-
stance, of the proper outline of a boot or shoe
sole; second, a tracer arranged to travel around
and about the periphery or edge of the said
sole-former; third, a suitable knife, cutter, or
marker; fourth, a cutting block or table; fifth,
a clamp for clamping the material to be cut
or marked upon the cutting -block or table;
sixth, mechanism constructed and arranged,
first, to produce from the travel or movement
of the tracer about the periphery of the sole-
former a travel of the cutting-kuife or marker
in a corresponding outline or direction; and,
second, to be capable of an adjustment to se-
cure from one and the same sole-former the
cutting out by the cutting-knife of a boot and
shoe solein any one of the varying sizes, either
as to length or as to width, or as to both, of
boot or shoe soles; seventh, mechanism con-
structed and arranged, first, to cause the cut-
ting-knife to cut out a boot or shoe sole, in
the movement of the cutting-knife, because
of its above-stated connection with the travel
of the tracer about the sole-former; and, see-

ond, to secure a presentation of the cutting-
edge of the cutting-knife to the material from

FOR CUTTING BOOT AND SHOE SOLES.

TION forming part of Lietters Patent No. 318,540, dated May 26, 1885.

27, 1881. (No model.)

which a boot or shoe sole is being cutaid ab
any and all parts of the eutting operation in a
line substantially parallel or “coincident with
the direction of such cut.

These several elements of themselves and
in their connection and operation above stat-
ed, considered broadly, are substantially em-
bracedinthepattern-grading apparatusshown
and described in the schedule annexed to the
Letters Patent of the United States issued to
me, dated September 16, 1879, and numbered
219,615, and as to these several elements, sep-
amte]y and together, and their eonsbrneblou,
arrangement, and connection for operation
this invention in substance consists—

First. In the combination, with astationary
sole or other suitable former or pattern and
with a tracer adapted to roll or otherwise to
have a bearing against the edge of the pat-
tern, of an endless chain, which is econnected
to the said tracer and is arranged in relation
thereto and to the said formerin a manner to
secure, through the movement of the chain
from end to end the travel of the tracer around
and about the entne edge or periphery of the
former, and to permit in such travel of the
tracer {he maintenance of its said beari ing upon
and against the edge of the former at any and
all parts of its length.

Second. Ofa smtlonuxy sole or othersuitable
former or pattern in combination, first, with
a tracer which is arranged to travel horizon-
tally about and smlc‘ﬁly follow the edge or
peuphe1 y of said former, and in such tmvel
to swivel or turn in a earriage arranged to
move horizontally forward 'md bftckward in-a
straight line over and upon a horizontal car-
riage,which,together with the tracer-carriage,
is in Lurn fuhpted to move (the two as one)
forward and backward in a straight line at
right angles to the forward 'md backward
movemenb of the tracer-carriage over its sup-
porting-carriage aforesaid; fmd, second, with
a horizontal carriage wi hich is adapted and ar-
ranged to move, fust in one direction for-
ward and backward in a straight line, and as
one with said tracer-carriage a ud its said sup-
porting-carriage in their conjoined move-
ment, as afmeb(ud, and to move, secondly, in
the olhu direction forward and. backward,
in a straight line, and in conjunction with the
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2 318,540

tracer-carriage in its movement over and upon
its supporting-carriage, and which, for this
second movement, is connected in such man-
ner by a pivot to & horizontal radius-bar, in
its length pivoted to the tracer-carriage and
adapted to play lengthwise through a guide-
block, in turn pivoted to the supporting-car-
riage over and upon which the tracer-carriage
moves, that for and during the whole of such
forward and backward movementof the tracer-
carriage over and upon its supporting - car-
riage. and of the similar movement ofthe ¢ar-
riage connected, as aforesaid, through the ra-
dius-bar to it, and which moves with it, the
relative perpendicular distances between par-
allel lines drawn parallel with the travel of the
tracer-carriage over and upon its supporting-
carriage and through the axes of the pivoted
connections between said several moving car-
riages—to-wit, the tracer-carriage, itssupport-

‘ing-carriage,and thecarriage thenmoving with

the tracer-carriage in the sawme direction over
and apon the supporting-carriage—and the ra-
dius-bar will always remain and be. the same.
This construction and arrangement and oper-
ation of connection between these three sev-
eral carriages—to wit, the tracer-carriage, the
carriage supporting the tracer-carriage, and
the carriage adapted to move with the tracer-
carriage upon and over the supporting-car-

‘riage for the tracer-carriage—in addition to

other results, not necessary to now mention,
gives and imparts for any and all portions or
divisions, and for and during the whole of the
length of the movement of the tracer-carriage
overand uponitssupporting-carriage, a move-
ment to thecarriage that, as described, moves
with the tracer-carriage in its said movement
over and upon its supporting-carriage, a di-
rect and proportionate movement for any and
all corresponding portions or divisions and
for and during the whole of the length of its
said movement in the same direction, and this
resuitis and will be the same whatever is or
may be the relative position upon the said
radius-bar of thepivoted connections between
it and the said several carriages, all substan-
tially as hereinafter described.

Third. Of a stationary sole or other suitable
former or pattern, in combination, first, with

‘@ tracer, which is arranged to travel horizon-

tally about and strictly follow the edge or pe-
riphery of said former, and in such travel to
swivel or turn in a carriage arranged to move
horizontally forward and backward in a
straight line over and upon a horizontal car-
1iage, which together with the tracer-carriage
1is in turn adapted to move (the two as one)
forward and backward in a straight line at
right angles to the forward and backward

'movement of the tracer-carriage upon itssup-
‘porting-carriage, as aforesaid; and, second,
‘with a horizontal carriage, which is adapted

and arranged to move in one direction for-

ward and backward in a straight line and as
‘one with said tracer-carriage and itssaid sup-

porting-earriage intheir conjoined movement,

as aforesaid, and to move in the other direc-
tion forward and backward in a straight line
in conjunetion with the tracer-carriage in its
movement over and upon its supporting-car-
riage, and in this latter movement adapted
and connected to the tracer-carriage in any
suitable manner to secure an inecrease or de-

crease in its length relative to the length of 75

the similar movement of the tracer-carriage
upon its supporting-carriage; and, third,with
a horizontal carriage, which isadapted tomove
in parallel lines with the movementof thesup-
porting-carriage, and over and upon and also
with the carriage connected to and moving
with the tracer-carriage in its movementover
and upon its supporting-carriage, and which
in addition to said adaptationisarranged and
connected to the carriage, over and upon and
with which it moves, as aforesaid, to receive

‘from the movement of the tracer-carriage with

its said connected carriage over and upon its
supporting-carriage a forward and backward
movement at right angles to such movement
of the tracer-carriage and its said connected
carriage, and in such manuer, relative to the
forward and backward movement of the sup-
porting-carriage for the tracer-carriage that,
for any and all portions or divisions and for
and during the whole of the length of said
movement of said supporting-carriage for the
tracer-carriage, it shall have imparted or
given to it a direct and proportionate move-
ment for any and all portions and divisions,
and for and during the whole of its length, all
substantially as hereinafter deseribed.

Fourth. In the combination,with carriages
arranged and adapted to move as to each other
and as to the travel in two directions running
at right angles, of a carriage connected to a
tracer,which is arranged to travel around and
about and to strictly follow the edge or periph-
ery of a stationary sole or other former, all
substantially as has been desecribed, of mech-
anism constructed and arranged in itself,
and in its application.to the said carriages, to
secure through it an adjustment of the afore-
said movements of the said carriages relative
to each other and to the travel of the tracer-
carriage, all substantially as and for the pur-
pose hereinafter described.

Fifth. Of a cutter-bar which is arranged to
move toward and away from a stationary cut-
ting-block, and at its cutting-edge in one of
its said movements to travel directly through
the thickness of the material placed upon said
block, and in the other of its said movements to
come out of and wholly clear or pass beyond
the thickness of said material, and further-
more is arranged, as it is so reciprocatingly
moved, to be carried in a continuous or other
line, either by hand or machinery, around and
about the plane of said block, in combination
with a foot-piece, which in itself is constructed
and arranged to continuously rest or press or
otherwise drag upon the material as it is so
cut by and at and about the aforesaid opera-
tion of the cutting-edge of the cutter-bar, and
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which, together with the catter-bar, is rela-
tively so constructed and arranged and ap-
plied the one to the other that, as it so rests
or drags upon the material being cut by the
cutter-bar and as said cutter-bar is being re-
giprocatingly moved, 1t will turn said cutter-
bar in such manner that said cutter-bar will
always present its cutting-edge to the ma-
terial which it is to cut in a line in substance
coincident with the line along which the ma-
terial is to be cut and at and upon each and
every stroke of the cutter-bar against said
material.

Sixth. Of a cutter-bar which is arranged to
move toward and away from a stationary cut-
ting-block,and at its cutting-edge in one of its
said movements to travel directly through
the thickness of the material placed upon said
block, and in the other of its said movements

to come out of or wholly clear or pass beyond’

the thickness of said material, and farther-
more is arranged, as it is so reciprocatingly
moved, to be carried in a continuons or other
line,either by hand or machinery,around and
about the plane of said bloek, in combination
with a foot-piece which in itself is constructed
and arranged to enter into and continuously

- remain in and pass or follow along the line of

30

33
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50
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cut in the material as it is cut by the cutting-
bar aforesaid, and at the rear or behind the
plane of the cutting operation at any and all
strokes of the cutter-bar, and which, together
with the cutter-bar, is relatively so constructed
and arranged and applied the one to the oth-
er that as it so remains in and follows along
the line of eutin the material from the cutting
operation of the cutter-bar and as said cutter-
bar is being reciprocatingly moved it will turn
said cutter-bar in such manner that said eut-
ter-bar will always present its cutting-edge to
the material which it is to eut in a line in
substance coincident with the line along which
the material is to be cut and at and upon each
and every stroke of the cutter-bar againstsaid
material. :
Seventh. Of a cutter-bar which is arranged
to move toward and away from a stationary
cutting-block, and at its cutting-edge in one
of said movements to travel direetly through
the thickness of the material placed upon said
bloek, and in the other of its said movements
to eome out of and wholly clear or pass be-
yond the thickness of said material, and fur-
thermore is arranged, as it is so reciprocat-
ingly moved, to be carried in a continuous or
otherline,either by hand or machinery,around
and about the plane of said block, in combina-
tion with a foot-piece, which in itself is con-
structed and arranged to continuously rest or
press or otherwise drag upon the material as
it is so cut by and at and about the aforesaid
operation of the cutting-edge of the cutter-bar,
and, as it so rests or presses or drags, to enter
into and remain in and pass or follow along
the said line of cut and at the rear or behind
the plane of the cutting operation at any and
all strokes of the cutter-bar, and which to-

i gether with the cutter-bar is relatively so con-

I

1

structed and arranged and applied the one to
the other that as it so rests or presses or drags
upon the material being eut by the cutter-bar,
and also as it so follows in the line of said cut
and as said cutter-bar is being reciprocatingly
moved it will turn said cutter-bar in such
manner that said cutter-bar will always pre-
sent its cutting-edge to the material which it
is to cut in a line in substance coincident with
the line along which the material is to be cut
and upon each and every stroke of the cutter-
bar against said material. )

Eighth. Of a tracer adapted and arranged
to travel about and around and insuch travel
to strictly follow the edge or periphery of a
sole or other suitable former, and in itself con-
structed and arranged in relation to the driv-
ing mechanism for such tracer to secure atany
given point in its line of movement an auto-
matic stopping of such driving mechanism,
and thus the further progress of the tracer, as
well,also,as the further movementof the other
parts of the machine.

The several recited clauses of thisinvention

hereinabove given cover, in substance, the
principal features thereof; but, in addition’

thereto, this invention also ecovers many im-
provements in the details of such mechanism
and in other mechanism appertaining thereto
and to the successful operation of a machine
for grading patterns, all of which will herein-
after fully appear.

In theaccompanying plates of drawings the
present improved apparatus for grading pat-
terns is illustrated.

In Plate 1, Figurelis a plan view. InTlate
2, Fig. 2 is a front elevation with the front
side of the supporting frame-work of the ma-
chine removed. In Plate 3, Fig. 3is an ele-
vation of the left-hand end of the machine;
Fig. 4, a transverse vertical section and eole-
vation at the right-hand end of the machine.
In Plates 4 and 5, Figs. 5 to 29, inclusive, are
respectively views in detail, the character of
which will appear in the detailed description
of thismachine which hereinafter follows. In
Plate 6,. Figs. 30 to 33, inclusive, are several
views, respectively in plan, side elevation,
and cross-sections in relation to certain parts
of the machine, as will hereinafter fally ap-
pear.

In the drawings, A represents a horizontal
rectangular-shaped metal frame, whichissup-
ported at each ecorner by a leg, B, and makes
the supporting frame-work of the machine.
C is the driving-shaft. This driving-shaft ex-
tends lhorizontally across the frame A from
front to rear, turns in suitable bearings there-
of, and at its rear end, outside of the frame A,
it is provided with a loose driving-pulley, D,
which i3 adapted to slide upon the shaft, and
has its hub ¢ construeted with teeth and re-
cesses b, to be clutched, with a correspond-
ingly toothed and recessed hub, ¢, of a pulley-

wheel, E, which is made fast to the driving--

shatt. The hub a of the driving-pulley D has
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a peripheral groove, d, which receives the
forked end e of an angular lever, F, haying a
fulerum, f, at the rear side of the frame A.
This lever I! swings horizontally upon its ful-
crum f, and projecting toward the front side
of the frame itis there connected by a cord,
g, which passes over a guide-pulley, &, to a
lever-handle, G, located at the front side of
the machine and there arranged to secure, by
a downward pull upon it, acting through its
said connection with the angular lever F, a
slide of the loose driving-pulley D, into an in-
terlock and cluteh with the fixed pulley B of
the driving-shaft C, and thereby a connection
of driving - pulley and driving -shaft. This
clutching of the loose and fixed wheels D T is
made against a spring, 4, Fig. 25, Plate 5,
which at one end is connected to the angular
or clutching lever F' and at the other end to
the frame A in a suitable manper, to so act,
and when the clutch is made it is maintained
by the side rest of the clutching-lever at its
front end, 7, against a stationary shoulder, %,
of the frame A, suitably located therefor. On
the release of the clutehing-lever F from its

shoulder-rest k, which is accomplished by a.

downward pressure or pull upon it, the reac-
tion of its spring ¢ throws the lever I' in the
proper direction to slide the loose driving-
pulley D out of clutch with the fixed pulley-
wheel E.

The driving-shaft C, Figs. 2 and 4, within |

and near the front rail of the frame A, has a
bevel gear-wheel, H, which meshes into a hori-
zontal bevel gear-wheel, I, at the lower end
of a vertical shaft or stud, /, arranged to turn
in a bearing - block, m, of a fixed horizontal
bed piece or bldck, J, in the right-hand corner
of the frame A. This stud 7 projects above
the block J, and at its upper end it has a hori-
zontal sprocket-wheel, #, Fig. 2, partially sur-
rounded by anendless chain, K, which, pass-
ing to the right, partially surrounds a similar
horizontal sprocket-wheel, o, arranged to turn
upon a vertical stud, p, secured at its lower
end in the bed-piece J, and at its upper end in
a stationary horizontal plate. ¢, Fig. 6, Plate
4, having on its upper side a rigidly-attached

form-plate, L, or ‘“'sole-former,”’ as it will be

hereinafter called, having the outline of a boot
or shoe sole, and shown separately in Fig. 12,
Plate 4.

The endless chain X, under the connection
above described, travels from end to end and
about the outline of, but in a horizontal plane
below, the edge or periphery » of the sole-
former L, and, Fig: 21, Plate 5, it is connected
through a horizontal link, s, which at one end
is pivoted to one end of a chain-link and at
the other end similarly is pivoted to a hori-
zontal carriage, M, which carriage, as a whole,
is to be called hereinafter the *“ tracer’’ of the
machine.

As particularly shown in Tig. 22, Plate 5,
the bearing-block m for the vertical stud I of

-sprocket-wheel n at one end of endless chain

K is within an opening, ¢, in the bed-piece J

of frame A, and ab its ear-pieces u, by slots v
and set-screws or bolts w, it is secured to the
said bed - piece. These slots v, as also the
opening ¢ in bed-piece J, run in the direction
of the length of the travel of the endless chain
K from end to end, and through them and the
set-screws w the said bearing-block m is adapt-
ed to be adjusted in position, as desired, to
take up the slack, if any, in the endless chain.

The bearing-stud p for the sprocket-wheel o
rests by a collar, #, Fig. 22, Plate 5, cn the
bed-piece J, and then passes through a slot, y,
of the bed-piece J, running in the direction
of the length of the travel of the endless chain
K, and belowsaid bed-piece it-is secured in
place by serewing its serew -nut z firmly
againstthe under side of said bed-piece. This
arrangement of parts enables the sprocket-
wheel o0 to be adjusted in position relative to
the working of the endless chain K and its
other sprocket-wheel, n. ' '

The tracer M (see Figs. 15 and 19, Plate 5)
below its link-connection with the endless
chain K, as above described, has two horizon-
tal friction-rollers, ' ¢, which are placed side
by side in a position to bear against the up-
right inside face, 0/, of a raised edge, ¢, of
the stationary block J and for the concentric
flanges @' of the rollers &' to enter into the
groove f'under the horizoutal shoulder ¢ be-
low and surrounding the said bearing-face o/
for the rollersa’. This raised edge ¢’ is a con-
tinuous one, and it is in the general outline of
a boot or shoe sole, and the tracer, as it is car-
ried around by the travel of the endless chain
K, moves and ruuns by its friction-rollers « in
contact with the said inner face, ¥'; of said
raised edge ¢, and it is held from vertical es-
cape by the under lap ofthe concentric flanges
d’ about said rollers «'.

The tracer M (see Fig. 6, Plate 4) in its
travel, asaforesaid, rests and travels throngh a
frietion-roll, 7/, upon and against the edge r of
the sole-former L. This friction-roll 2/ swiv-
els upon a horizontal plate, ¢/, Fig. 20, Plate
5, arranged in guideways 7/ of the tracer to
slide toward and away. from the edge r of the
sole-former L.

I/ is a spring, Figs. 15 and 20, Plate 5, ap-
plied to and between the tracer-slide ¢’ and the
tracer M in a manner to always press the said
tracer-slide toward the periphery of the sole-
former and thus to hold its friction-roll 7/ in
close contact therewith, and also to always
press the tracer-carriage upon which the said
tracer-slide moves away from the periphery of
the sole-former, and thus to hold its frietion-
rollers ¢’ in close contact with its bearing-face
b of the edge ¢, against which they run. The
spring %" is coiled about and attached to a
post, I, which is adapted to turn in the bot-
tom plate of tracer and has a fixed radial arm,

m/.  The free end of spring %’ lies and presses

against the friction-roll »” of the tracer-slide
i’ in a direction toward the edge of sole-form-
er, and again, the spring, through its post ¢’
and the arm m’ to such post, lies and presses
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against astud, o', of the bottom plate to tracer
in an outward direction from the edge of sole-
former, and thus the tracer is held to its bear-
ings as aforesaid.

The tracer M, construeted in itself and con-
nected to the endless chain X and arranged
about the sole-fermer, as above deseribed,
under the travel of the chain, is made to move
around the sole-former, and, asitso travels, to
follow the outline or periphery » thereof. The
tracer, in its travel aforesaid, rests upon the
upper face of the raised edge ¢, before referred
to, and an outside raised edge, ¢/, also of the
general outline of the sole-former, and thusis
kept in a horizontal position. (See Tig. 6,
Plate 4, and Fig. 15, Plate 5.) The tracer is
provided with a fixed downwardly-projecting
stud, ¢, Fig. 6, Plate 4, which is so situated
that in the travel of the tracer it will pass
over, and as it so passes over will press down-
wardly upon the upper rounded end of a ver-
tical stud, ¢, Fig. 6, Plate 4, and Fig. 26,
Plate 5, which is shouldered in its length and
is arranged at the right-hand end of the bed-
piece J, in a socket of such bed-piece in a po-
sition to rest uponthe angular clutching-lever
¥, hereinbefore referred to, when such lever
ig in its before-described locked position of
cluteh, as shown in Figs. 25 and 26, Plate 5.
This downward pressure upon the stud + by
the travel of the tracer-pin¢ over it, as aboeve
described, causes the stud + to throw such
clutch-lever out of its rest against the shoulder
% and to place it in position to be thrown by
the reaction of its spring ¢ inthe proper direc-
tion to unclutch the loose and fixed pulleys
D E of the driving-shaft C, and thereby auto-
matically stop the further movement of the
tracer and all of the other operating parts of
the machine, as will hereinafter more fully
appear.

Thetracer-slide atits end toward and which
ig just above the sole-former I, is connected
by a vertical swivel-pin, ¢, Fig. 6, Plate 4, to
% slide or carriage marked with the figure 1,
and to be hereinafter called ‘‘ carriage 177 or
‘‘tracer-carriage,”’ and appears illustrated in
Figs. 1 and 2, and Fig. 6, Plate 4, This tracer-
carriage 1 is arranged to travel upon and hori-
zontally along the length of the dovetail rail
¢ that runs lengthwise of a horizontal frame
or carriage, marked with the figure 2, and to be
hereinafter ealled ‘“carriage 2,”” and in a par-
allel line or direction with the longer axis of
thesole-former 1, and this carriage 2, of which
said dovetail rail forms a part, is supported
by rollers or wheels « upon transverse par-
allel guide-rails ¢' of the frame A, and it is
arranged and adapted to travel on said rails
at right angles to, or, in other words, directly
across the line of travel of carriage1 upon ear-
riage2. Therearethree ofthese guide-rails v/,
oneabeach end of the frame A and one between
them. This intermediate rail (see Fig. 1§,

Plate b) has its opposite upright sides or faces
@ beveled,and each wheel which travelsonsaid
rail has a flange, 2/, which, on its inner face, ¥/,
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is beveled, and by such flanges the said wheels
bear and roll against the beveled sides of the
rails, and otherwise they have no rest thereon.
Theaxial-pin ¢ of each of these flanged wheels
w'is secured in place by a screw-nut, ¢’, and
it has a shoulder, 1%, wbhich, on suitably screw-
ing up the pin#/, can be made to press against
one side of its wheel, and thereby force the
wheel at its opposite side into close contact
with the support for such pin 2’ of such side.
By this meaus the travel of carriage 2 on its
guide-railsisrendered steady and firm againss
any movement end to end upon the frame A.

Nisahorizontal traverse or radius bar, Figs.
1, 2, and 4 and IFig. 6, Plate 4, secured by a
pivot, ¢, to tracer-carriage 1. This pivot ¢
of the radius-bar N to carriage 1 is eoincident
with the central line of the radius-bar along
its length, and this radius-bar back of tracer-
carriage 1 is adapted to move lengthwise
through a dovetail slide or clasp, d°, which is
axially or centrally pivoted at ¢ (see Figs. 1
and 24) to a stationary block, f?, of a station-
ary.rail, ¢°, of carriage 2, which rail runs in
a line at right angles to the line of travel of
carriage 1 upon carriage 2, or, in other words,
at right angles to the longer or longitudinal
axis of the sole-former L, and is otherwise so
situated that a line drawn through the center
of said axial pivot ¢ to carriage 2 and said
axial pivot ¢* of radius-bar to tracer-carriage
1 at right angles to the said longer axis of the
sole-former L will intersect such axial line of
sole-former midway of its length.

The stationary block f*is fastened toits car-
rying-rail ¢* by a set-screw, /%, and with this
set-screw loosened the position of the block
J* onits carrying-rail ¢* may be changed ab
pleasure by simply sliding the block f* upon
the same, (for which purpose the block f*and
rail g aresuitably constructed,)and then tight-
ening the said set-screw A* against the rail.
This adjustment of the block f* upon its rail
g% as shown, issuch that the distance between
the center or axis of the pivot-conuection &
for the slide-clasp & of radius-bar N, and the
center or axis of the pivot-connection ¢* be-
tween said radius-bar and carriage 1 equals
the length of the longer axis of the sole-former
L when the central longitudinal line of said
radius-bar N is at right angles to the longer
or longitudinal axis of the sole-former.

The radius-bar N has a dovetail slide or
clasp, ¢°, adapted to slide along its length,
and connected by a vertical axial pivot or
swivel, 5% to the apex or angle I* of a horizon-
tal triangular frame, O, which makes oneend
of a carriage, marked with the figure 3, and
tobe called hereinafter “‘carriage8.”” This car-
riage 3 is arranged to travel upon earriage 2
in the direction of its length—that is, in a di-
rection parallel with the direction of the travel
of tracer-carriage 1 upon the rail ¢ of car-
riage 2.

The horizontal frame O, which makes one
end of carriage 3,and through which such car-
riage 3is connected toslide ¢ of radius-bar N,
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a8 has been above described, is arranged by
its side rail, P,opposite to itsapex orangle &,
at which the said described connection ismade
tobecapable of being moved forward and bacl-
ward within a dovetail groove, Q, of carriage
3, which: groove runs at: right angles: to the
said line of travel of carriage 3 upon carriage
2,:0r, in: other words, in a: line parallel with
the line of travel'of carriage:2. | This forward
and backward: movement of: the triangular
frame O upon its carriage—towit, carriage 3—
i8 obtained through 'a toothed 'orirack bar, ¥,
rigidly attached, by slots m* and set:serews n?,
Thg. 1, and Figs. 23 aud 27, Plate: 5, to the
triangular frame in a parallel direction with
the line of said movement incombination with
a horizontal gear-wheel, 0%, which is in posi-
tion to engage with said rack-bar I, and is at-
tached to-a vertical shaft, p* arranged toturn
at its lower end in a: bearing of carriage 3,and
at its upper end in a bearing of the:head Rto
a:fixed goose-neck standard,S.of said carriage
3, Figs. 2,3, and 4, and Fig. 13, Plate 4.
gear - carrying shaft p’ hasa horizontal and
open hand-wheel, T, for turning it, and thuos
through' its gear conneetion with the trian-
gular frame O. secure ‘the movements :de-
scribed of said frame uponand alongitsguide-
groove Q: of carriage .3; and: this meovement
may be either to the right or left:in relation
to the direction of such groove, according as
may be described.
angular frame upon carriage 3 enables the po-
sition of its pivotal connection % and thus of
carriage:3'with the radius-bar N, tobe changed
in relation to.the length of such bar,foran ob-
jeet-and: purpose which will hereinafter fully
appear.

In-addition to this mode above described of
changing the position through the triangualar
frame of the pivotal connection j* of carriage
3 with radius-bar N, the triangular frame is
adapted, on the release of the set-serews n?,
which confine its rack-bar to it, to be moved
along the length of such rack-barinits guide-
way @ of carriage 3 to again change the po-
sition of the piv otal connectlonj of carriage
3 relative to the length of the radius-bar N.
This adaptation is 1llust1 ated in Figs. 23 and
27, Plate 5, of the drawings, and it COH%leS of
ascrew- pin, ¢, having two shoulders, 1* , inits

. length and a screw-threaded end portlon st

ThlS pin at its shouldered portion +* turns
loosely within a suitably-construeted bearing
for it of the triangular frame O,and enters by
its serew- thledded end & into a serew-thread-
ed socket in one end of the rack-bar 2, all so
that the axial line of the screw-pinisina line
coincident with the length of such bar, or, in
other words, with the direction of movement
of the triangular frame in its guideway of car-
riage 3.

With the set-screws #%, which confine the
rack-bar F to the triangular frame loosened as

5 tosuch confinement, the thenturnofthe serew-

pin ¢* either to the right or left carries with
it the triangular frame for the reason that the

This’

This. movement of thetri-

rack-bar fcannot move because of theengage-
ment of its teeth with the gear-wheel 0%, which;
as ‘will ‘hereinafter appear,. is  held against
turning; ‘and: thus the pivetal connection of
such: frame in: relation to the length of ra-
dius-bar N iseorrespondingly ichanged and
theresecnred against movement by tightening
up the said set-screws. ' This changing of the
position of: pivotal connection ‘of earriage .3
with radius-bar N'is independent in every re-
spect of the change of the position of the sanie
pivotal conneetion secured: through the rack-
bar.and its gear-wheel o, and it is for ‘a pur-
pose to be hereinafter deseribed.

t*is: a 'series of ‘notches at equal: distances
apart along a portion of the periphery of the
hand:wheel T, and: «* a spring pin’ or eatch;
Fig. 13, Plate 4, whieh is:arranged to plmy
houxontal]y in a: suitable omdeway of the
goose - neck standard 8, and: is: located in a
suitab]e position and manner to engage with
such notch of theseriesof the notches #* of the
hand-wheel T ‘as: may be placed opposite: it
through the turningiof said hand-wheeli : "This
engagement between the:catchrpin #* and a
notch ¢ of the hand-wheel T, ‘while such en-
gagement: continues; holds' the wheel station-
ary, and: consequently it similarly holds the
triangular: frame: O stationary and against
movement upon carriage: 84 but' when 'such
engagement: is released or broken; by with-
drawing the eateh-pin %’ (for which pur pose
it is pIOVIded with: a lever- -handle, T, Pigs:
1, 2, 3, and 4, and Fig. 13, Plate 4, wblch is
hung to the goose-neek standard S,) the hand-
wheel is' then free to ‘be turned to glide: the
triangular frame OG.upon carriage 3; as before
stated. -

The periphery of the hand-wheel T at and
along the length of the notches thereon is
marked at equal distances apart with figures
that commence at the right with figure 10 and
proceed toward the left in 1ecfuh1‘ order and
succession to and including fizure 13, and
thence continning toward the left again in
regular order and succession with figure 1 to
figure 13, inclusive, and this placing of these
figures upon said hand-wheel, as aforesaid, is
such that when any one of the same is at the
point +* of the index finger piece w’, Fig. 1,
fixed upon the left-hand side of the goose-neck
standard S, a notch, ¢, of the hand-wheel will

be in pOSII}lOn for the engagement of the stop- I

pin «’ therewith, and such a noteh thatin the
then operation of this machine the sole cut
out will -be of a length belonging tosuch num-
ber, and of a proportionate width through its
whole length corresponding to such length of
the sole, and therefore in the use of this ma-
chine this relative notching and figuring of
the hand-wheel represents or stands for the
varying sizes of boot and shoe soles, both as
to their length and width, all as will herein-
after be fully described, and thus mote fully
appear.

In Fig. 4 and Fig. 13, Plate 4, 2*is a sleeve

which Sunoundb and turns upon the hand-
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wheel shaft p* below its hand-wheel. This
sleeve is provided with a handle-lever, V,
Figs. 1, 2, 8, 4, and Fig. 13, Plate 4, which

- passes up through the open hand-wheel, and
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thence over the upper side of the wheel, where
it is provided with a spring-lever cateh, 37
adapted to engage with a notch of a series of
notcles, 2%, arranged at equal distances apart
for a portion of the periphery of the hand-
wheel,and for that portion thereof not covered
by the notches and figures before described.
These latter notehes 2* have figures placed
against every other one—to wit, against the
right-hand notch two zeros (0 0) the second
noteh to the left of that one zero (0) and the
figures from one (1) to seven, (7,)inclusive.
In the use of this machine this numbering of
the hand-wheel represents or stands for the
varying widths of boot and shoe soles, all as
will hereinafter be fully described and thus
fully appear. This sleeve 2° of the hand-wheel
shaft p* carries a horizontal gear-wheel, &’, ar-
ranged to mesh into a horizontal toothed or
rack bar, 7%, Figs. 1 and 2, which is secured
to a plate-glide, W, arranged to move in a
dovetail groove or way, X, of carriage 3 in a
line parallel with thetravel of carriage 3 upon
carriage 2, as has been herein described.

The turn of the gear-wheel &’ through the
swing of the lever-handle V, independent of
the hand-wheel upon the rack-bar ° of the
plate-slide W,either to the right or left in re-
lation to the length of such rack-bar, moves
in each. case the plate-slide W in and along
its guideway X in the corresponding direc-
tion, whilethe handle end of the lever moves
in the reverse direction. The position of
plate-slide W in its guideway is thus changed
or adjusted, and with the lever-handle V then
engaged with a tooth, ¢, of a series of tecth
upon the hand-wheel provided forifs engage-
nment therewith will be so maintained and
held, except it be changed, as hereinafter
stated.

The turn of the gear-wheel o* through the
hand-wheel, either to the right or left upon
the rack-bar #*,which is adapted to slide across
carriage 3, moves said rack-bar and with it
the triangular frame-connection O in a cor-
responding direction, and if the lever-handle
V be engaged with the hand-wheel the gear-
wheel @’ connected with it will also be turned
upon its rack-bar ¥" in a corresponding diree-
tion, and thus the plate-slide W moved in its
guideway relative to the length of such guide-
way in a corresponding direction—that is, to
theright, if the hand-wheel is turned to the
right, and to the left, if the hand-wheel is
turned to the left.

The moving of the handle-lever V either to
the right or left moves only the plate-slide
W, and this movement of the slide is in each
case the reversein direction to that of the han-
dle-lever.

The swing of the hand-wheel to the rightor
left moves not only the frame-connection O
across carriage 8 cither to the right or left,

| earriage 2, as described.

as tlie case may be, but also the plate’slide W
to the right or left, as.the case may be, these
respective movements being at right angles
to each other.

In the operation of this machine a change
of position of the plate-slide W upon the car-
ringe 3 through the handle leverV affects the
sole being eut in relation to its width only,
and a change of p s'tion o” the {rame-connec-
tion O upon carrviage 8 through the hand-
wheel affeets the sole being cut in relation to
its length; but as when sueh change is made
the plate-slide W is also moved by such move-
meut of the plate-slide. The sole being cutb
in its width is also affected proportionately to
the change in its length and whatever may
be the change in width made by a change of
position of the plate-slide throngh thehandle-
lever, all as will appear more fully hereinafter.
This plate-slide W has a horizontal traverse
or radius bar, Y, Figs. 1, 2, 3, and 4, and Fig.
7, Plate 4, pivoted or swiveled to it, and the
axis ¢ of such pivot is coincident with the cen-
trallongitudinal line of said bar. This radius-
bar Y in its length is provided with two
dovetailed clasps, & 77 Figs. 1 and 2, and
Fig. 7, plate 4. The clasp f° is adjusta-
ble as to the length of the bar Y, and when
so adjusted is secured by set-screws g°, and
the clasp @ is free for the radius-bar Y toslide
within and through it, and is concentrically
pivoted to the front end of a carriage, marked
with figure 4; and to be hereinafter called “ear-
riage 4, Figs. 1, 3, and 4, and Fig. 7, Plate
4. This carriage 4 carries a cutter-bar, as will
hereinafter appear, and is arranged to slide
within a dovetail way, 7, of carriage 3 in a
line at right angles tothe line of travel of car-
riage 3 upon carriage 2; or, in other words,
ina line parallel with the lineof travel of car-
riage 2 upon the frame A.

. The adjustable and fixed clasp f° of the ra-
dius-bar Y is concentrically swiveled at z® to
a slide-block, P, Fig. 1 and Fig. 5, Plate 4,
adapted to move upon ahorizontal rod, w’, of
a frame, A% arranged to travelin conjunction
with carriage 3; but in such travel to move
along and upon the length of a stationary hori-
zontal guide-bar, B% Fig. 1 and Fig. 7, Plate
4, of the supporting-frame A of the ma-
chine in liew of along and upon the length
of carriage 2, as is the case with carriage 3.
This guide-bar B* is underneath carriage 3,
while the frame A?, which acts as a guide to
the longitudinal slide of the clasp f° on radius-
bar Y, is above carriage 3, and the said con-
nection of such frame A? with its said guide-
bar B, which has been described, is made by
adownwardly-projecting arm, C*, Fig. 1, of the
frame A2, which arm passes through a slot, #",
in carriage 3, having the proper direction and
length for the movement of carriage 3 across
This attaching-arm
¢ of the frame A? has a friction-wheel (not
shown) bearing against each side of the car-
riage-slot 7%, and above carriage 3 the frame
has a . friction-veller, ¢°, which bears upon
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one side of the guideway Z to carriage 4.
This guiding-frame A? ig stationary inrelation
to the herein-described travel of carriage 2,
but moves, in conjunetion with carriage 3, on
carriage 2.-

Carriage4, (more particular] yshownin Fig.
7; Plate 4, althongh in some respects shown
in Figs. 1, 2, and 3,) has a standard, D? car-
rying inits upper part ashort horizontal shaft,

10 p’, which is in a parallel line with the move.
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ment of said carriage 4 upon its guideways
Z, and at its rear end is connected by a uni-
versal joint, T to one end of a horizontal con-
necting-rod, ¥, made in two_parts telescoped
together and longitudinally splined, and at its
rear end connected by a universal joint, G to
the journal of a small pulley-wheel, H*, ar-
ranged to turn in bearings of the stationary
bracket I* of the frame A, and to be driven by
a belt, J? from the revolution of the fixed pul-
ley 13, hereinbefore referred to, of the driv-
ing-shaft C. '

The driving-belt J? (see Figs. 28 and 29,
Plate 5,) is provided with a line of cyeleted
holes, ¢, at equal - distances apart, and by
these holes the belt engages with radial pins
7* of its pulley-wheels LE'H?, located there-
for at suitable distances apart. (SeeTFigs. 1,
2, 3, and 4.) This connection, through uni-
versal joints E* G* and longitudinally-splined
conpecting-rod ¥* of the horizontal shaft P’
with the driving mechanism above described,
secures the revolution of such shaft p°in any
and all movements of carriage 4 in its guide-
way Z, and of carriage 4 with carriage 8 upon
and along earriage 2.

As shown in Fig. 7, Plate 4, more particu-
larly, the horizontal shaft p* of carriage 4 hasa
vertical gear-wheel '§’, with which meshes a
smaller gear-wheel, ¢, carried by an upright
support, ', which is arranged for an up and

. down movement upon carriage 4; and in such
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movement to be gnided both by a vertical
guide-post, v*, of the upper side of the carriage
4, and by the vertical and under tubular ex-
tension «’ of thesupport, which passes through
a guide-tube, #*, projecting downwardly from
the under side of carriage 4.

The downward movement of the gear-wheel
support #’ places its gear ¢ into connection
with the gear-wheel s* on carriage 4, and such
eonnection is maintained by the interlock of a
spring-bolt, %, upon carriage 4 with a noteh
in said support, and said downward movement
is against a horizontal spiral spring, 2°, con-
nected at one end to the rear end of carriage
4, and at the other end through a line or chain,
«', passing over a pulley, *, of carriage 4 to
an ear-piece, ¢*, of tubular extension ' to the
gear-support «', which ear-piece ¢! is arranged
to move in a vertical guide-slot, d, of the un-
der tubular bearing, #°, for the under tubular
extension 0’ of gear-support .

The upward movement of the gear-support
»’ is with the reaction of its spring 2%, and oc-
curs immediately upon the release of the hold-
ing spring-bolt 3, which, for convenience for

such releasé, is provided with a suitable Ie-
ver-handle, ¢*, Fig. 1;and this upward move-
ment is limited by a screw-nut or collar, ¢, of
the guide-post +*, against which abuts the foot-
piece f* to the gear-support . )
The gear-wheel #* of the vertical moving
support #’, above desecribed, is eccentrically
pivoted to the upper end of a vertical con-
necting-rod, %%, which, at its lower end, ispiv-
oted to a collar, ¢*, that enters into and moves
within a vertical guide-slot, j¢, of the gear-
support «’, and is secured by a set-screw, &,
to a cylindrical rod, 7, placed within the
downward tubular extension w’ of the gear-
support % in a manner to be alternately
moved up-and dewn therein under the rota-
tion of the gear-wheel #, to which it is eccen-
trically connected; as above deseribed.. As
shown particularly by Figs. 8, 9, 10, and 11,
Plate 4, this vertical reciprocating rod I* has
swiveled in its lower end a vertical cutter-
bar, m*, which continues downward through
the guide-tube v’ for such rod, and projects
at the lower end thereof, where it enters and
passes through a foot-piece, n'. This foot-
piece n* by its sleeve-portion o* turns around
and plays vertically within the guide tube «?,
and in its upward play it works against a
spiral spring, p*, which surrounds the outside
of said guide-tube, and is there confined end-
wise between a shoulder, ¢', of the guide-tube

and a collar, 7%, of the foot-piece which loosely.

surrounds said guide-tube, and said foos-piece
is held against escape from the guide-tube un-
der the downward pressure of the spring p* by
the abutment of its said collar +' against a
shoulder, s, at the extreme lower end of the
guide-tube.
. The cutter-bar m* at its lower end (project-
ing end) has a square cutting-edge, #, and the
portion of the cutter-bar which plays throngh
the foot-piece and its tubular portions o* as
the cutter-holder is reciprocated, as aforesaid,
is flat-sided, and its guide-hole in the foot-
piece is correspondingly shaped.

The under face of the foot-piece is flat, and
it bas an edge lip, ¥, which runs in a line
coincident with the line of the straight cut-
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ting-edge t* to the cutter-bar m*, and farther- .

more is at the rear of, or,in other words, be-
hind the cutting-edge in its travel to cut a

sole, and in such position sitnated to follow -

and travel in the line or slit of the cut made
by the cutting-knife, all as and for a purpose
as will hereinafter mere fully appear.

K is a flat rectangular wooden block. (See
Figs. 1, 2, and 3, and Fig. 14, Plate 4, and
Fig. 15, Plate 5.) This block K? is secured
within a pan-shaped metal platen, 17 by a
series of set-serews suitably arranged to be
screwed up against the sides of the wooden
block, and to thereby secure the block firmly
within and to the platen., The wooden block

KZ thus secured projects above the sides of its
platen I, and it is placed below the cutter-
bar m', (see Figs. 2 and 3, and Fig. 15, Plate
5,) before referred to, with its flat exposed

120

125

130




I0

318,540 9

surface uppermost and horizontal, and in this
position it is secured by a set-screw to the up-
per end of a vertical post, M’, secnred at its
lower end to a stationary rail, N?, which
crosses from the front to the rear of the frame
A, and is securely fastened abt each end to
such frame. This platen-carrying post M is
provided with a screw-nut, O% directly un-
der the platen L?, and by turning this nut
when the set-screw which confines the platen

“to the post is loosened the platen can be ad-
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justed in its height, and thus through it the
upper and exposed surface of the wooden
block adjusted as to its height or horizontal
plane.” The cutter-bar m' in its vertical re-
ciprocating movement cuts against the wooden
block K2, and the hovizontal location of this
cutting-block is such that when the driving
mechanism for the cutting-bar—to wit, the
gear-wheels ¢ t*—is placed in connection, as
deseribed, the cutting-edget' of the cutter-bar
m'inits downward stroke will certainly strike
and cut against it. The cutting-block K7
furthermore, is of such shape and size and
its said suspension below the vertical plane
of operation of the cutter-bar m' is such as to
present a surface for the cuatter-bar to cut
against in any and all positions of the cutter-
bar nnder the operation of this machine, as
will hereinafter fully appear. The leather
from which a boot or shoe sole is to be cut is
placed upon this cutting-block K and there
it is clamped by mechanism to be now de-
seribed, reference being had more particu-
Jarly to Figs. 1, 2, 3, and 4, and Fig. 14, Plate
4, and Tigs. 13, 16, and 17, Plate 5.

P ig a vertical bracket of U shape. This
U-bracket has its arms horizontal and one
above and the other below the eutting-block,
and it turns by its lower arm upon the cut-
ting-block post M’ as a center, which arm is
also arranged tobe moved np and down upon
such post.

The downward movement of the U-bracket
is secured by the depression of a treadle-le-
ver, %, to which a vertical rod, R, is con-
nected that ab its upper end is connected to a
horizontal eross-piece, , of two parallel ver-
tical guide-rods, v, arranged to pass loosely
through the cross-rail N* of the frame A, and
ab their upper ends to enter into a peripheral
groove of the bearing portion z*of the U-
bracket arcund the cutting-block post M*

The downward movement of the U-bracket
above described is against a vertical spiral
spring, 9, secured at one end to the parts con-
nected to the treadle-lever,as above deseribed,
and at the other end to the cross-rail N* of
the frame A,

The upward movement of the U-bracket is
with the reaction of said spring %, and this
reaction of the spring, except when so desired,
is prevented by catching the treadle-lever Q’
jn a notch or under a shoulder, 2%, of a sta-
tionary post, T% suitably located therefor.

The upward movement of the U-bracket is
limited Dby the position of the serew-nut O

upon the screw-threaded portion of the platen-
post M between the platen and the under arm

of the bracket, and this upward movement 7

may be increased or decreased within given
limits by a simple vertical adjustment of such
nut upon said platen-post.

The U-bracket in its arms is a sufficient
length that, being swiveled to the cutting-
block post M?, as above described, and swung
about such post as a center, it will clear the
sides and ends of the cutting-block and its
platen or holder.

The upper arm of U-bracket, and which is
above the cutting-block, carries a horizontal
flat clamping-plate, U?, of the general outline
of a boot or shoe sole, but smaller in all di-
rections than auny boot or shoe sole to be cut
in the machine when such clamping-plate is
used. This clamping-plate U* is between the
cutting-block K* and the arm of the U-brack-
et which carries it, and its upper side has a
transverse dovetail groove, ¢’, (Figs. 16 and
17, Plate 5,) and by this groove itisapplied to
a corresponding dovetail block, 0%, swiveled at
4%, to turn horizontally upon the upper arm of
the U-bracket, and provided with a noteh, ¢,
at one end in a position to receive a pin, &,
at one end of said groove «'. This connec-
tion of the clamping-plate T* to the upper
arm of the U-bracket allows the plate to be
horizontally swung thereon, and in addition
to this attachment the clamping-plate has a
further connection between it and the U-
bracket through a noteh, ¢, Fig. 17, Plate 5,
in a transverse raised edge, f°, of the clamp-
plate U? and an interlocking horizontal bolt,
¢, of the U-bracket, which bolt is pivoted to
the upper end of a vertieal lever, V? Fig. 2,
arranged against the outside of the vertical
portion of the U-bracket, and there adapted
at its lower outside edge, 2°, to engage with a
noteh, #, in the cross-rail W#of the frame A.

The engagement of lever V* with frame A,
and of its bolt ¢ with clamp-plate U*, above
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deseribed, is maintained by the pressure of a -

spring suitably arranged and applied therefor
between it and the U-bracket, and by releas-
ing the pressure of this spring the said en-
gagement of lever and its bolt ¢° both with the
frame A and the clamp-plate U* is broken.
The engagement of bolt ¢* and clamp-plate U?,
above described, holds the clamp-plate against
turning ab its swivel «° upon the U-bracket,
and the engagement of lever V* with rail W*
secures the U-bracket against swinging upon
the supporting-post M* of the ecutting-block
K2, and this latter fastening of the U-bracket
is toward the position of the sole-former I of
the machine.

The height of the U-bracket above the cut-
ting-block both when out and in clamp, and
the height of the cutter-bar m' and its foot-
piece ', when the gear-wheels ' ¢ for driving
and reciprocating the cutter-bar are out of con-
nection, are such relatively that the cutter-bar
and foot-piece will be above and entirely clear
of the upper edge of the U-bracket.
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X?is a treadle-lever, Fig. 2, connected bya
line, 7, to the U-bracket. This line 73 for a
portion of its length is made longitudinally
elastic by means of an intermediate connceted
spiral spring, °, and it passes over a guide-
pulley, &, of the frame A, TFig. 15, Plate 5.
'This intermediate spring-connection between
the treadle-lever X* and U-bracket is such
that a downward pressurc upon the treadle
will elongate such spring ¥°, and secure by its
reaction the forward swing of the U-bracket
when the lever-catch V? that holds it is re-
leased. This forward swing of the U-bracket
is limited by a cord, m’, Fig. 15, Plate 5, con-
necting it to the rear side of the frame A.
This treadle-lever X2 inside of its connection,
above described, is also connected by a line,
', Fig. 2, to a vertical angular spring-lever,
Y arranged to turn upon a fulerum of the
cross-rail W* of the frame A. This angular
lever Y* has a horizontal bolt, ¢% pivoted to
it, and this bolt is arranged to play through
the said cross-rail W*in a manner to abut and
press against the lever-catch V2, which fastens
the U-bracket to said cross-rail, when said an-
gular lever, through the treadle X is turned
against its spring ', and thus to press such
lever-catch in the proper direction to release
it from its hold of the U-bracket, which then,
by the reaction of the spring A% before de-
seribed as forming a part of the connection
between it and the treadle-lever X2 swings
toward the front of the machine.

Inamachine constructedasabove described,
through the revolution of the driviag - pul-
ley D, if clutehed to the driving-pulley I& of
the machine, the tracer M is carried around
and about, strietly foliowing the edge # of the
sole-former I, and the cutter-bar m* is reeip-
rocatingly moved up and down in relation to
the cutting block or platform X 1In all the
lines and directions of this travel of the tracer
M, which are parallel to the longer axis of the
sole-former I, the tracer-carriage 1 similarly
moves upon its guide-rail ¢ of carriage 2
aud through the radius-bar connection N of
carriage 2, with carriage 3, and through the
location of carriage 4 or cutter-bar earria geon
carriage 3, carriages 3 and 4 are moved in uni-
son in a direction corresponding to the said
direction of travel of the tracer-carriage 1 up-
on carriage 2. Again, inall the lines and di-
rections of this travel of the tracer M, which
are ab right angles to the longer axis of the
sole-former L, tracer-carriage 1 operating up-
on carriage 2 forces such carriage in a corre-
sponding direction on the frame A, and as car-
riages 3 and 4 are both upon carriage 2, such
carriages are carried in a corresponding and
equal direction, so far assuch transverse move-
ment of carriage 2 of itself is concerned. As
to this longitudinal travel of tracer-carriage 1
on carriage 2, if the distance between the piv-
otal points ¢* ¢* of connection of radius-bar N
to carriages 1 and 2, when such pivotal points
of connection are in a line running af right
angles to the longer axis of the sole-former L,

318,540

be equal to the length of such longer axis of
the sole-former, and if the pivotal point of
connection j* of carriage 3 with said radius-
bar N be adjusted and set through the turning
of the hand-wheel T, as has been described, so
as to be coincident with the pivotal connee-
tion ¢’ of radius-bar N with tracer-carriage 1,
then the travel of carriage 3 upon carriage 2
in the corresponding direction of the travel of
tracer-carriage 1 on carriage 2 is exactly equal
in length to the travel of the tracer-carriage 1
on carriage 2; or, in other words, exactly equal
in length to the longer axis of the sole-former
I, and as a consequence the cutter-bar m will
be carried ina corresponding direction exactly
cqual to the length of the sole-former. Now, if
this coincident relation of the pivotal connec-
tions ¢’ j* of carriages 1and 3 be changed by ad-
justing and setting through the hand-wheel T,
as described, the pivotal connection j* of car-
riage 3onradius-bar N, so thatits distance from
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the pivotal connection ¢’ of carriage 2 on radius- -

bar N shall be greater or lesser than the dis-
tance of the pivotal connection ¢* of carriage
1 on radius-bar N therefrom,then the travel of
carriage 3 upon carriage 2 in the correspond-
ing direction of the travel of tracer- carriage 1
on carriage 2, if such distance be greater; will
be increased, and if such distance be lesser, de-
creased,in length as to the length of travel of
tracer-carriage 1, and as a consequence the

_cutter-bar in its movementin a similar direc-

tion will be correspondingly affected, and thus
be made to pass over a greater or lesser dis-
tance, asthe case may be, thanthe wholelength
of the sole-former.

In all the movements of carriage 8 above
described, in reference to theline of travel of
tracer-carriage 1 upon carriage 2 the travel of
the pivotal point 4° of connection of carriage
3 on radius-bar N is always in-a line parallel
to the line of travel of the tracer-carriage 1 on
carriage 2;or, in other words, in a line par-
allel with the Jonger axis of the sole-former L,
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and, furthermore, whether its adjustment, as

aforesaid, be at a greater or a lesser distance
from the pivotal connection ¢ of radius-bar
N on carriage 2than the distance of the piv-
otal connection ¢’ of tracer-carriage 1 on said
radius-bar N therefrom, the pivotal connee-
tion j* of carriage 3 with radius-bar N in the
whole length of its said travel is always at the
same relative - perpendicular distance from
pivotal connection ¢* of radius-bar N to tracer-
carriage 1, and also from the pivotal connee-
tion ¢ of radius-bar N to carriage 2, and thus
at any and all portions and for the whole
length of the movement of the tracer-carriage
1in lines parallel with the longer axis of the
sole-former L the cutter-bar m* is. given a
movement in the corresponding direction,
which as to any and all portions or the whole
of its length, and whether its whole length be
equal or greater or lesser than the longeraxis
of the sole-former I, is at. any and all timesin
an exact and direct proportion to the afore-
said movement of the tracer-carriage 1. In

120

—
[N
wn



20

35

40

45

50

T
Ut

60

318,540

this operation of earriages 1, 2, and 3 the ra-
dins-bar N slides upon and through the clasp
&, pivoted to carriage 2, and thus lengthens or
shortens, as it were, as the distance of the
pivot ¢ of the radius-bar N to earriage 1 from
the pivot ¢ of clasp d* is greater or lesser
in length under the travel of the pivot j7
which connects carriage 3 to said radius-bar
in lines parallel with the length of the sole-
former.

The operation above described of the tracer-
carriage 1 through radins-bar N on carriage
3 obviously affects the length of travelin one
direction of the cntter-bar m*—that is, in the
direction of the longer axis of the sole-former
IL—and it thereby enables a cut to be obtained
from the cutter-bar m*insuch direction along
aline having either an equal or a greater or a
lesser length in relation to the length of the
sole-former. In order that this effect upon the
travel of the cutter-bar m' in relation to the
longer axis of the sole-former may be repre-
sented with absolute accuracy and certainty,
so as to obtain from one and the same sole-
former I a regular and systematie grading of
the operation of the cutter-bar m* in relation
to the length of the sole-former in accordance
with the usual custom of grading boot and
shoe soles as to their length, the hand-wheel
T, through which the adjustments for such
purpose arve made, as aforesaid, is provided
with the series of notches and graduations
2, before deseribed. Inthisregard, as before
stated, the figuring of these notches on hand-
wheel T stands for the varying sizes in length
of boot and shoe soles, and such notch be-
tween each two of the notches to which the
figures pertain stands for the half-sizes, be-
tween the sizes represented by the numbers
which pertain to the preceding and following
notches, as has been deseribed. In connec-
tion with this adjustment through hand-wheel
T of the pivotal connection j° of carriage 3 to
radius-bar N, which connects tracer-carriage
1 and carriage 2, a similar further change or
adjustment thereof is secured by loosening
the set-screws %, which fasten the rack-bar ¢*
to the triangular frame O of earriage 3, and
turning the screw-bolt ¢° in the proper direc-
tion therefor, and then tightening up thesaid
set-serews, as has been described, and then
proceeding as before through the hand-wheel
. This adjustment is, as is obvious, inde-
pendent of the adjustment through the hand-
wheel T, and again by it, plainly, when made,
the pivotal connection 7* of carriage 3 to ra-
diuns-bar N can begiven such a position, rela-
tive to the pivotal connections ¢’ ¢' of tracer-
carriage 1 on said radius-bar, and of said
radius-bar N to carriage 2, and to the then
after adjustments of the same pivotal connec-
tion 4% in accordance with the notches and
graduations of the hand-wheel T, as to secure,
without a change of the sole-former, thesame
effect as if another former was inserted of an
inereased or decreased length, as the case may
be, dnd that this effect will be in aceordance
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with the increase or decrease in the distance
of travel given bysuch adjustment to the piv-
otal connection 5* of carriage 3 to radius-bar
N in relation to the length of the sole-former
L. under the travel of the tracer about the
same.

As to the travel of carriage 2, and with it
the travel of carriages 3 and 4, at right angles
in relation to the longer axis of the sole-former
L, as has been herein described, if the pivotal
conneéctions ¢* #° of radius-bar Y to the plate-
slide W of carriage 3 and to carriage 4 be co-
incident with each other, then carriage 4 or
cutter-bar carriage remains stationary upon
and has no movement across carriage 3 for and
during any and all portions of the travel of
such carriage 3 with carriage 2 in a direction
across the longer axis of the sole-former L, and
as a consequence the cutter-bar m* will thus be
carried in a direction corresponding and ex-
actly equal to the width of the sole-former.
Now, if this coincident relation of the pivotal
connections ¢’ 2’ of carriages 3and 4 be changed
by adjusting and setting either through the
hand-wheel T, or through the lever-handle V,
or throngh both acting upon the slide-plate
W of carriage 3, as described, the pivotal con-
nection ¢’ of such plate W, and thus of carriage
3 to radius-bar Y, in relation to the pivotal
connection 7’ of carriage 4, to said radius-bar,
so that the distance between the latter pivotal
connection ¢® and the pivotal connection 2° of
same radius-bar to the frame A* (which frame
is stationary as to the transverse movement of
carriage 2 on frame A, but moves in conjunc-
tion with carriage 3 on carriage 2,) shall be
greater or lesser than that of the pivotal con-
nection »° of carriage 4 to radius-bar Y, then,
under the travel of carriage 3 with carriage 2
inthe direction of the width of the sole-former,
the movement of carriage 4 in a correspond-
ing direction, if such distance be greater, will
be increased, and if such distance be lesser,
decreased, in length as to the whole length of
the travel of the carriage 2 at right angles to
the length of the sole-former, and as a conse-
quence the cufter-bar in its movemeént in a
similar direction will be correspondingly af-
fected, and thus be made to pass over a greater
or lesser distance, as the case may be, than the
whole width of the sole-former. In thisopera-
tion of carriages 3 and 4 relative to each other
the radius-bar Y slides upon and through the
clasp &, pivoted to carriage 4, and thus length-
ens or shortens, as it were, as the distance of
the pivot & of radius-bar Y to carriage 3 from
the swivel-stud f* or clasp f° on frame A’ is
greater or lesser in length under the travel of
the pivot 4% which connects carriage 4 to said
radius-bar upon carriage 3.

The operation of carriage 4 or cutter-bar
carriage in relation to itself and to the frans-
verse travel of carriages 2 and 3 on frame A,
as above described, and which, primarily,
arises {rom the travel of the tracer around the
gole-former,as described, obviously affects the
length of travel in one direction of the cutter-
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bar—that is, in the direction of the width or
shorter axis of the sole-former—and thereby
cnables a cub to be obtained from the cutter-
bar m!in such relation along a line having
either an equal or a: greater or a lesser length
in relation to the width of the sole-former. In
order that this effect upon the travel of the
cutter-bar. in relation to the shorter axis or
the width of the sole-former may be repre-
sented with absolute accuracy and certainty,
so as to obtain from one and the samé sole-
former a regular and systematic grading of
the operation.of the eutter-bar in relation to
the width of the sole-former, in accordance
with the usual custom of grading boot and
shoe soles: as :to their width, the hand-wheel
is provided with the series .of notches and
graduations 4% before described, and the han-
dle-lever V, as before stated, applies to:such
notches and graduations. . Through this han-
dle-lever V the adjustments as to width of
movement to the cutter-bar ean be obtained
independently of the adjustments as to length
of movement to the ecuntter-bar, while with
the handle-lever interlocked with the hand-
wheel the adjustments as to width of move-
ment to the cutter-bar are made in proper
relation to the adjustments as to length of
movement to the cutter bar when the adjust-
ments as to the length in such movements are
made.through:the hand-wheel.

The independent adjustment as to the width
of the movement of the cutter-bar above de-
seribed, enables any: desired width of move-
ment to the cutter-bar to be obtained in rela:
tion to any adjustment as to the length of
movement of the cutter-bar through the ma-
nipulation of the hand-wheel.

In regard to the notches and graduations of
the hand-wheel for the width, as before stated,
they stand fov the varying sizes in width of
boot and shoe soles, and each notch between
each two of the notches, against which the fig-

ures are placed, stands for the half-gizes be- |

tween the sizes represented by the figures
which are against the notches at each side
thereof. )

In the mechanical conncetion hereinshown

- and desecribed- between radius-bar Y and car-

50.

riages 3 and 4 and frame A’ the perpendicular

_distance relative to carriage 4 between the

pivotal connections %* i of radius-bar Y to
carriage 4 and to frame A’ is the greatest
when the line through said pivotal connec-
tions is at right angles to the transverse line
of travel of carriages 2, 3, and 4 across {rame
A, and the least when the pivotal connection

- & of radius-bar Y to carriage 4 is at either
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end of the full length of the transverse niove-
ment of said earriages. . . ‘
In the operation herein described of grad-
ing, as to thelength, the perpendicular .dis-
tance between the pivotal connections j° ¢,
which, in that movement, eorrespond to the
pivotal connections /* 2° in the grading oper-
ations as to the width, is the same and equal
at all parts and for the whole length of such

‘amovementlengthwise over it.
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;movement; and, as before stated, in view of
‘that fact, an exact’ and direct proportionate
‘reduction or increase in length was given to
“the movement of the cutter-barin that diree-
“tion:in relation to the length of the former.

To. obtain. as to the width a result similar
to that described for the length, the connec-
tion shown and described is changed in this
respect, that the pivotal pointz°® of connection

“of the radius-bar Y at the frame A%isso made
-that it will always be at the same distance
.perpendicularly from the transverse line of

travel of pivotal connection 7° of radius-bhar Y
to carriage 4, and the radius-bar Y will have
Thisarrange-
ment of connection is particularly shown in
Figs. 80, 31, 32, 33 of the drawings, Plate 6,
and such arrangement forms a part of this in-
vention, and it is to be used in lieu of thecon-
nection previously shown and described, ‘and
while such is the case it is not intended to
herein or hereby waive any rights and privi-
leges in the protection of ‘the other arrange-
ment of connection by a separate and distinet
application for Letters Patent of the United

‘States.. Furthermore, these several figures

represent ‘an ‘arrangement of mechanism by
which to secure similar adjustments to:those
described ‘and obtained through the hand-

“wheel T and haiidle-lever: V, and as to such

mechanism, while-it forms no part of ‘this in-
vention in itself, yet it isnot intended to here-
in or hereby waive anyrightsor privileges for
its protection: by a distinet and separate appli-
cation for Letters Patent of the United States.
In the connectionbetween radius-bar'Y and
frame A’, (illustrated in Plate 6, Figs. 30, 31,
32,33,) the plate-slide W of carriage 3 is pro-
vided on-its upper side with a longitudinal
dovetail block, Z* and with a dovetail bar, A%
adapted to slide over and along the length of
the block Z%, and by a set-screw, p°, to be set
against further movement thereon,when so de-
sired. .
The bar A® crosses the plate-slide W at
right angles to its length, and its edges along
their length are dovetailed, and they carry a
correspondingly dovetail slide-block, B, con-
centrically swiveled by a vertical pivot, ¢°, to
the eye-stud I’ of the horizontal rod m’® to the
frame A’ beforereferredto,and to which,as be-
fore described, the radius barY was connected.
This swivel-pin ¢°, between its slide-block B?
and its eye-stud *;passes loosely and concen-
trically through a straight-sided washer, 97,
which fits loosely within the slot s°, running
lengthwise of the radius-bar Y. This consti-
tutes the connection, and obviously the slide
of the bar A®upon the block Z* in the direc-
tion of the length of the slide-plate W carries
with it the swivel or pivotal connection ¢ of
it to radius-bar Y along the rod m’ of frame
A’ and thos the perpendicular distance be-
tweensuchpivotal connection¢’andthe pivotal

‘connection /’ of the same radius-bar Y to car+
riage 4 relative to theline of the travel of such

carriage ‘4, together -with carriages 3 and 2
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across the line of travel of carriage 1 npoxn ear-
riage 2, can be made greater or lesser, and
when so made secured against movement by
tightening up the set-screw p°. With the piv-
otal connections A* ¢ of radius-bar Y to car-

‘riage 4 and to frame A’ thus adjusted and set,
~then in any and all movements of carriages 3

and 4 across the line of travel of earriage 1
the same relative perpendicular distances are
always maintained between the said pivotal
connections, thus causing in all movements of
carriage 4 upon carriage 3 and of both these
carriages together across the line of travel of
carriage 1 and of the cutter-bar in conjunction
therewith a movement of the cutter-bar,
whicl, as to any and all portions or the whole
of its length, and whether its whole length be
equal to or greater or lesser than the shorter
axis or width of the sole-former L, is in exact
and direct proportion to the movement of car-
viage 2 in the direction of the width of the
sole-former.

The mechanism shown in Figs. 30, 31, 32,
33, Plate 6, by which operations and adjust-
ments similar to those deseribed of the hand-
wheel T and handle-lever V are obtained,is as
Tollows:

C’ is a horizontal screw-threaded shaft, ar-
ranged in a line with and above the plate-
slide W at the left-hand end thereof. This
screw-threaded shaft € turns loosely in an
upright, D°; of the plate-slide W, and is con-
fined against lengthwise movement in such
upright by its shoulders #* at each side of the
plate-slide. At onc end it bears against a
raised projection, I, of the plate-slide W,and
ab the other end it carries a bevel gear-wheel,
Ir?, with which meshes a similar bevel gear-
wheel, G, of a horizontal stud, H*, arranged
to turn in bearings of the upright I? be-
fore referred to, and provided with a crank-
handle, T°, for convenience in turning it.
This screw-threaded shaft C* bebween its two
ends screws info a serew-threaded nut, J%
which projects downward through a slot run-
ning lengthwise of the plate-slide W, and be-
low it is entered by another horizontal screw-
threadedshaft, K*, Thislowerscrew-threaded
shaft, K7, runs in a parallel line with the upper
serew-threaded shaft, C°, and at the right-hand
end of the plate-slide W it.turns in a station-
ary upright, I*, of the carriage 3, wherein it
is held against a lateral movement by shoul-
ders «* of the shaft at each side of said up-
right, and ountside of and beyond said upright,
it carries a bevel gear-wheel, M’, and with
this gear-wheel M’ meshes a similar bevel gear-
wheel, N% of a horizontal shaft, O° which
runs at right angles to the length of the lower
serew-threaded shaft, K* and is arranged to
turn in the fixed upright P° of the carriage 3.
This shaft O* carries a small gear-wheel, Q?,
which meshes into a larger gear-wheel, R’
having a crank-handle, &, for convenience in
turning it, and this wheel R in turn meshes
intoa small gear-wheel, T% of ascrew-threaded
shaft, U?, which is supported in the fixed up-
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right P% and by shoulders is confined against
escape lengthwise therefrom, and is in a line
with the movement of the triangular frame-
piece O aloug the guideway Q of carriage 3.
This screw-threaded shaft U’ enters and screws
into a screw-threaded socket of said frame-
piece O.

A turn of the handle I° at the left-hand end
of the plate-slide W to the right or left moves
the slide-plate in the same direction, and thus
the position of the pivotal connection ¢ of
radius-bar Y to such plate-slide, or, in other
words, to carriage 3, is changed relative to
pivotal .connection of such plate-slide %* to
carriage 4, the same as is done with the han-
dle-lever V, as before described.

A turn of the handle S* of gear-wheel R” to
right or left through the train of gearing and
mechanism connected to the triangular frame
O on the one side and on the other side to the
plate-slide W, as has been described, enables
the pivotal connection j° of carriage 3 to radius-
bar N and of pivotal connection /’.of carriage
4 to radius-bar Y to be both changed and ad-
justed in position the same as herein described
in the turning of the hand-wheel T.

To gage either or both of these adjustents,
pointers ¢° 1° and graduated scales d° f° are
suitably applied, as shown, which pointers
and graduated scales are in substance the same
as the two series of graduations of the hand-
wheel T, the pointer «?, and the handle-lever
V, hereinbefore particularly described.

This machine is handled and operated in
substance as follows : The leather from which
a boot or shoe sole is to be cut is placed upon
the cutting-block K* and then the clamping-
plate U* is brought firmly and rigidly down
upon it through the treadle %, and there se-
cured by ecatching the treadle in the proper
noteh, 24, of the standard T°. The hand-wheel
T is then turned until the number of the size
as to the length of the sole to be cut is at the
index-pointer w?, when the hand-wheel is
bolted against further movement, and the
handle-lever V is swung to similarly bring it
to the number of the size as to width of the
sole to be cut, when it is secured against fur-
ther movement. These preparations being
completed, the U - bracket must then Dbe
brought toward the front of the frame A, and
the cutter-bar m* must be in a position suffi-
ciently in front of the position which the U-
bracket has when closed and fastened, as de-
seribed, for it to be able to come back to such
position after having completed its circuit of
the block K* moving in the general direction
of the arrows, Tig. 15, without abutting
‘against the U-Dbracket, which, duoring the
meantime and after the cutter-bar m' has
passed sufficiently around therefor, has been
closed and fastened. In thisposition(see Fig.
15) of the cutter-bar m* the tracer M is at the
starting-point in its path about the sole-former
I, at which point is located the stud +, by
and through which the tracer A operates to
automatically unclutel the driving-pulley D
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of the machine from the driving-power, all as
has been. before described. The gearing
mechanism §’#* of the cutter-bar m*is now put
into connection and made secure in such

5 connection by its holding-bolt*.  This places
the cutting-edge ¢* of the cutter-bar m*, as also
the foot-piece »', through which the cutter-
bar plays, against the leather, and the foot-
piece n' enters by its edge «* into the thick-

1o ness of the leather at the rear of the cutting-

edge of the ecutter-bar. Now, by a clutch of

the driving-pulleys through the lever G, and

a set thereby of the clutching-lever F mgainst

its holding-edge % under the pin # in the

15 pathway of the tracer M, the machine is put
into operation. This opemmon consists, in

substance, first, in a continuous travel of the

tracer M about the edge of the sole-former L;

second, in & continuous travel, because of such

20 travel of the tracer, of the cutter-bar m*in a

corresponding direction over the surface of

the cutting-block K*; but thib travel in such
direction of the cutter-bar m* is regulated or

affected as to width and length in accordance

25 with the principles of operation of theseveral

carriages 1, 2, 3, and 4 and radius-bars NY

and theu 1espect1ve connections together, as

has been herein described; and, third, in a
continuous reciprocating movement of the cut-

30 ting-edge against and th1 ough the leather,

A\ he1eby the leather is cutin a continuous line
with the direction of travel of the cutter-bar,

as aforesaid, and as it so cuts the cutting- edo‘e

1s const‘mtJy surrounded by the presser- fooL

35 ', which notonly drags and presses upon the
]eﬂther ‘but by its edue u* enters into and fol-

lows mlono the line or cut at the rear of the
cutting- edrre, and causes theleby the cutting-
edge it of the cutter-bar m* at any and ail

40 tlmes tobe presented in aline coincident with

the line of direction of the cut which isto be
made in the leather by it, because of its said
travel {rom the movement of the tracer.
While these several movements are occur-

45 ring, and as soon as the cutter-bar has trav-
cled sufficiently thervefor, the U-bracket is
swung backward and ]ocked to the frame, as
deseubed and on the completion of the travel
of the tracel about the sole-former, the tracer,

50 by its stud ¢, forces down the plm , and thus
releases the clutching-lever T to its spring i,
whieh, reacting, throws the said lever in the
pr ope1 direction to unclutch the driving-pul-
leys, whereby the machine is 'Lutom‘).tlcally

55 stopped in allits movements. This completes
the. cutting out of a boot or shoe sole, upon

W hlch the d11v1ng gearing for the cutter-bar

m' is put out of connection on the release of
its holding-bolt, as has been described. 'The

6o locking-cateh for the {)-bracket is released
through the treadle X* and thus set free to be
swung by the spring %* toward the front of the
machine, and the treadle Q? is set free, which
secures, through the spring ¢, the lift of the

65 clamping-plate U* from the sole cut, and thus
the sole can be vemoved, which being done the
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cutting of another solei is then 1)1oceeded with
as. before and so on.

The foot- -piece n* althouoh he1 ein descubed
as constructed and auanged to press or drag
upon the leather as it is eut, and also to enter
the line of cut, may be constructed and ar-
ranged for either oneof its said operations only,
and still secure the presentation of the cut-
ting-edge tothe material in a line at all times
coincident with the line of cut by the cutter-
bar; but it is as well, and better, to eombme
and use them both as deseribed,

As herein described and shown, the machine
is arranged for its automatic stoppqoe with
the tracer at the heel of the former L; but, ob-
viously, it may be arranged for snnlhr anto-
matic stoplmoe at other points in the line of
the travel of the tracer about the sole-former,
according as may be found desirable in the use
of the machine for cutting out parts of a sole—
as, for instance, half-soles.

The belt J% wmeh, as herein deseribed, is
provided with a series of eyeleted holes is
made by first punching holes in the belt, and
then securing eyelets therein, and if these
holesare to be any considerable distance apart
it wounld preferabiy be best to take the streteh
out of the belt before punching it, to the bet-
ter insure the retention of the eyeleted holes
at their equal distances apart in the running
of the belt.

In this machine, to substitute one sole-form-
er for another, it is necessary to draw the
tracer back from contact with the edge of the
sole-former, or to otherwise remove it from
such eontfict For so drawing it back, (see
Fig. 1,) a hole, %%, is made in the outer por-
tion of slide- phtez to tracer for the reception
of a pin-block, 1%, of alever, V¥ Figs. 1 and
4, hung upon the frame A. -Placing this pin-
block w’ in said hole +° and then pushing. the
lever backward secures the pulling away of
the tracer slide-plate ¢’ from contact with the
edge of the sole-former. 'When fastening said
lever in such position the tracer-slide ¢ may
be so held as long as desired. This position
of the tracer-slide leaves the sole-former free
to be detached and removed and another one
inserted, as may be desired, after which, re-
leasing the said lever, the tracer slide-plate
resumes its position fmmm%t the edge of the
sole-former through the action of the spuno
¥, hereinbefore referred to.

For the adjustment of the pivotal connec-
tions of the radius-bar N to carriage 2, and of

radins-bar’Y to frame A% the adgomm«r parts,
which for such purpose are moved the one
uponthe other, may be graduated or scaled in
any snitable manner.

Having thusdescribed my invention, what I
claim, and desire to seeure by Letters Patent,
is—

1. A tracer arranged to travel and to follow
about the edge or the periphery of a sole or
other former, Cand constructed initself and ar-
ranged in mlation to its operating mechanism
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to secure an automatic arrest of its movement,
substantially as and for the purpose deseribed.

9. The combination of a sole or other suit-
able former, I, and of a tracer, M, arranged to
travel and follow about the former L, with
studs or ping ¢’ 47, arranged in relation to each
other and to an operating mechanism for the
tracer, all substantially as and for the purpose
deseribed.

3. A tracer, M, made in parts adapted to
slide upon each other and to be pressed in op-
posite directions and constructed for a lever,
V? to be interlocked with one of its parts, sub-
stantially as and for the purpose described.

4. A swiveling cutter-bar, m', of polygonal
shape in cross-section, adapted for a recipro-
cating movement in relation to a block or plat-
form, K2 in combination with a foot-piece, n',
which is constructed and arranged forsaid cut-
ter-bar in its said movement to pass through
it, and also to press or drag upon the material
being cut by the cutter-bar at and about the
line of such cut, all substantially asand for the
purpose described.

5. A swiveling cutter-bar, m’, of polygonal
shape in cross-section, adapted for a recipro-
cating movement in relation to a block or plat-
form, K? in combination with a foot-piece, n',
which is constructed and arranged for said cut-
ter-bar to pass through it and for it to enter
and remain in the line of cut from the cutter-
har in the material which is being cut.at a
point behind the cutting action of the cutter-
bar, all substantially as and for the purpose
described.

6. A swiveling cutter-bar, m', of polygonal
shape in cross-section, and adapted for a re-
eiprocating mevement in relation to a block
or platform, X?, in combination with a foot-
piece, »*, which is constructed and arranged
for said cutter-barin itssaid movement to pass
through it, and to both press or drag uponthe
material being cut by the catter-bar at and
about and to enter.and to remain in the line
of such cut, all sabstantially as and for the
purpose described.

7. A cutter-bar,m*,constructed and arranged,
substantially as herein deseribed, to swivel, to
reciprocate, and to be connected to and dis-
connected from its operative mechanism ab
pleasure, in combination with a cutting plat-
form or block,K? all substantially as described.

8. The gear-wheels §° £, theirrespectivesup- ;

ports, earriage 4, and upright«*, arranged the
latter to e moved up and down to engage and
disengage the said gear-wheels, the concentrie

tnbular extension & w* of said supports, in |
PE ’

combination with a cutter-bar,m’, eceentrically
connected to gear-wheel s,and moving through
the tubular extension #*, and with a spring,
2%, connected to each of said supports, allsub-
stantially as and for the purpose deseribed.
9. A swiveling cutter-bar, m*, adapted for
a reciprocating movement upon asuitable car-
rier therefor, which in turn is arranged to
move across such line of movement of the cut-

|
H
|

to each other, in combination with mechan-
ism in substance composed of two universal
joints, B* G¥ and a telescoped and longitudi-

-nally-splined connecting-rod, F*, and arranged

to connect the operating mechanism for the
said cutter-bar m* with any suitable driving
mechanism, all substantially as and for the
purpose described.

10. Thefoot-piece ', either with or without
an edge, v, and a collar, 2%, in combination
with a swiveling cutter-bar, in', and its guid-
ing-tube W*, having shoulders ¢* 5%, and a spi-
ral spring, p*, all substantially as and for the
purposes and operations deseribed.

11. A block or platform, I, supported on
a suitable support, in combination with a car-
rier for a clamping-plate arranged to be swung
upon said plate and to be fastened against
sach movement, either to said plate or toa
snitable stationary abutment, such as a rail,
W2, or to both, all substantially as and for the
purpose described.

12. Ablock or platform, R? supported upon
a suitable support, and a carrier fora clamp-
inmg platearranged to be swunguponsaid plate
and to be fastened against such movement,
either to said plate or to o stationmary abut-
ment, such asa rail, W¢, or to both, in combi-
nation with mechanism for releasing said fast-
ening of the plate, allsubstantially as and for
the purpose described.

13. A block or platform, K*, supported upon
a suitable support,and a carrier for a elamping-
platearranged to be swung upon said plateand
to be fastened againstsuch movement, eitherto
said plateorto a suitable stationary abutment,
such as a rail, W= or to both, in combination
with mechanism for releasing said fastening
of the plate and for swinging the said clamp-
carrier upon the said clamp, all substantially
as and for the purpose described.

14. A block or platform, 1% supported upon
a suitable support, and a carrier for a elamp-
ing-plate arranged tobeswung upon said plate
and to be fastened against such movement,
either to said plate or to a suitable stationary
support, such as a rail, W or to both, in com-
bination with a treadle-tever, Q°, whichiscon-
nected to a releasing-lever, Y% for the said
fastening, and also to the clamp-carrier in a
manner to secure through the movement of
the treadle in onc direction both a release of
said fastening and a swing of the clamp-car-
rier, all substantially as and for the purpose
described.

15. A block or platform, K* supported up-
on a suitablesupport,andacarrier for a clamp-
ing-plate, U? arranged to be swung upon said
plate and to be fastened against such move-
ment by bolt ¢° interlocking with said plate,
and a lever, V2, interlocking with a stationary
abutment, such as a rail, W? and connected
together so as to be simultaneously flisengaged
through the lever V¥, all substantially as and
for the purpose deseribed.

16. A Dblock or platform, K supported up-

ter-bar and in two directions at right angles !'on a stationary post, ', in combination with
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a U-bracket which projects over both sides of
said platform, and is arranged to swing upon
and to be moved along the Iength of said post,

each independently of the other, and at one.

side of the platform has a clamping-plate, U7,
swiveled to it, all substantially as described,
for the purpose specified. '

17. The combination, with a block or plat-
form, K* supported by a post, of a U-bracket
which projects over both sides of said platform,

-and is arranged to be swung upon and to be

moved along the length of said post, and at one
side of said platform hasa clamping-plate, U?,
swiveled to it, with a treadle-lever, @’ con-
nected tosaid U-bracket,and arranged to move

-1t and its clamping-plate in ene direction rela-
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tive to said platform and to fasten it and its
piate in such position, and to allow it, when
unfastened, to movein the other direction un-
der the action of a spring, #*, or otherwise, all
substantially as described, for the purpose
specified.

18. First, a sole or other suitable former;
second, a tracer adapted to travel around the
same; third, a carriage pivoted to said tracer,
and adapted to travel upon another support-
ing-carriage in parallel lines to one direction
of the sole-former, and to travel conjointly
with such supporting-carriage in parallel lines
across said direction of travel relative to the

sole-former; and, fourth, a carriage arranged

upon said supporting-carriage to travelin one

direction of its said two directions of travel

upon it and in the other direction in conjunc-
tion with it, in combination with mechanism
which connects said supporting - carriage to
both of the other carriages aforesaid, and is
constructed and arranged to maintain at any
and all points in the travel of all of said car-
riages the same relative perpendicular dis-
tances between the said pivotal points of such
connecting mechanism, all substantially as and
for the purpose described. .

19. A sole or other former, I, and a tracer,
M, adapted to travel around the same, in com-
bination with carriages 1 2 3 and a radius-bar,
N, directly pivoted to carriages 1 and 3, and
adapted to play lengthwise through a clasp,
&', pivoted to carriage 2, when severally ar-
ranged and combined together to operate as a
whole, substantially as and for the purpose de-
seribed. o

20. A carriage arranged to travel upon an-
other carriage and together with such support-
ing-carriage to move as one across the line of
such travel, and constructed in parts arranged
the one to be moved and adjusted and set up-
on the other in a direction across its said line
of travel upon said supporting-carriage, and
in such moving part pivoted atj* to a slide,
#, of a radius-bar, N, which moves length-
wise through a clasp, @&, pivoted to said sup-

-porting-carriage, and is connected by a pivot,

¢, to a carriage, 1, in turn hung by a pivot,
§, to a tracer, M, arranged to move about a
sole or other suitable former, all substantially
as deseribed, for the purpose specified,
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21, First, a sole or other suitable former;
second, a tracer adapted to travel around the
same; third, a carriage pivoted to said tracer,
and adapted to travel upon another and sup-
porting-carriage in parallel lines to one direc-
tion of the sole-former, and to travel with such
supporting - carriage in parallel lines across
said direction of travel relative to the sole-
former; and, fourth, a carriage arranged upon
said supporting-carriage to travel upon it in
one direction of its said two directions of
travel, and in conjunction with it in the other
directlon, and provided with a carriage that
is arranged to travel upon it across its diree-
tion of travel upon its supporting-carriage,
in combination with mechanism which con-
neets said latter carriage to the carriage that
moves, as aforesaid, upon the supporting-car-
riage, and to a support thereof, moving there-
with only in its travel upon and not in its
travel with its supporting-carriage, and which
is constructed and arranged to maintain at
any and all points in the travel of said latter
carriage across the carriage which carries it
the same relative perpendicular distance be-
tween the several pivotal points of such con-
necting mechanism, all sabstantially as de-
scribed, for the purpose specified.

22, A carriage,3,constructed in parts adapt-
ed to slide and to be adjusted and set, the one
upon the other, and in its said moving part
pivoted to a radius-bar, Y, which is in turn
pivoted to a carriage, 4, arranged to move
upon said carriage 3 across the slide of its
said part, and which is arranged to travel
lengthwisethrough a clasp swiveled to a frame,
A%, that is stationary as to the movement of
carriage 4 upon carriage 3, in combination
with a earriage, 2, npon and along which ear-
riage 3 with carriage 4 moves at right angles
to the line of movement of carriage 4 upon
carriage 3, all substantially as described, for
the purpose specified.

23. A carriage, 3, constructed in parts
adapted the one to-slide and be adjusted and
set upon the other, and connected through
the radius-bar. N to carriages 1 and 2, which
are arranged for the former-to move upon the
latter, and carriage 3 upon the latter, in com-
bination with mechanism constructed in itself
and arranged in relation to the said sliding
part of carriage 3 to secure through its oper-
ation a movement of said part, and thus the
adjustment of its connection along the length
of said radins-bar, all substantially as de-
scribed, for the purpose specified.

24. A carriage, 3, constructedin parts adapt-
ed to slide and to be adjusted and set, the one
upon the other, and in its said moving part
connected through the radius-bar Y to car-
riage 4, which travels upon said carriage 3,
and provided with mechanism construected in
itself and arranged in relation to said moving
part of said carriage 3 to secure a movement
of said part, and thus adjustment of its con-
nection along the length of said bar, all sub-
stantially as and for the purpose specified.
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25. A carriage, 3, made in parts, construect-
ed and arranged the one to move upon and be
fastened to the other, in combination with a
shouldered serew-bolt, ¢* arranged in relation

to said parts, all substantially as and for the’

purpose deseribed. :

26. A sole or other suitable former, a tracer
adapted to travel around the same, carriages
1, 2, and 3, arranged in relation to each other
and to said tracer, and connected to a radius-
bar, N, in combination with a carriage, 4,
arranged to travel upon carriage 3, and piv-
oted to a radius-bar, Y, which is in turn piv-
oted to carriage 3, and is adapted to play
lengthwise throtigh a clasp pivoted to a sup-
port, A% stationary as to the movement of
carriage 4 upon carriage 3, and of carriages 2
and 3 in same direction, but moving with car-
riage 3 upon carriage 2, when severally com-
bined and arranged together, all substantially
as herein described, and for the purpose
specified.

27. The hand-wheel T, connected with the
moving part O of carriage 3, and notched
about its periphery, as at %, in combination
with a stop-pin, #, arranged to engage with
said notches, all substantially as and for the
purposes described.

28. The notches z* of hand-wheel T, in com-
bination with a handle-lever, V, arranged to
engage with said notches, and otherwise con-
nected with the moving part W of earriage 3,
to which carriage 4 is connected, all substan-
tially as and for the purpose described.

29. The hand-wheel T, provided with two
series of notches, * 2% in combination with a
stop-pin, %, and handle-lever y, both arranged

17

in relation thereto, and the wheel and handle-
lever V, connected through gearing or its
equivalent to the parts O and W of carriage
3, adapted to slide thereon, all substantially
as and for the purpose deseribed.

30. The wheels #/, having flanges &', pro-
vided.with inside’beveling faces, 7/, and ar-
ranged to run by such beveling faces against
and along beveling faces of a rail, ¢, in com-
bination with a shouldered 'axial pin, ¢, all
substantially as described, for the purpose
specified.

31. A machine for grading patterns, com-
posed of a frame, A, a stationary former, L,
a tracer, M, carriages I, 2, 3, and 4, frame A?
radius-bars N and Y, a reciprocating cutter,
mt, and its foot-piece»t, and platform K2 with
its clamp U” and its carrier % severally con-
strueted and combined and arranged together
to act in conjunction with-and in relation to
each other upon the application of power
thereto, all substantially as and for the pur-
pose specified.

32. The dovetail grooved block ¢’ of clamp-
plate U? having pin ¢’ and the dovetail block
i°, having notch ¢, and swiveled to U-bracket
¥, in combination with notched block f° of
clamp-plate U* and locking-bolt ¢°, all sub-
stantially as and for the purpose described.

In testimony whereof I have hereunto sef
my hand in the presence of two subseribing
witnesses. -

JAMES J. BREACH.

Witnesses:
ALBERT W. BROWN,
Wi. S. BELLOWS,.
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