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2o all whom & may concerv:

bBeitknownthat I, JAMESJ. BREACH, a citi-
zen of the United States of America, and a resi-
dent of the city of Boston,in the county of Suf-
folk and State of Massachusetts, have invent-
ed certain new and useful Improvements in
Machines for Cutting Out Boot or Shoe Soles,
&c., of which the fol]omnc-‘ is a full, clear :;md

xact deseription.

This invention relates to a machine for cut-

ing out articles from sheet material, and more

.pai‘ticularly to machines for cutting out full

and tap soles from leather, leather-board, or
other suitable sheet material.

1The object of the invention is to produce a
machine which will readily cut out articles
from sheet material of irregular curvilinear
outline, and a machine employing a recipro-
cating cutter having provision for always pre-
senting its cutting edge at the proper angle
relative to the outline of the article to be cut,
and, further, to generally improve the con-

 struction and operation of machines of this
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character.

Tothisend the presentinvention consists of
the devices and combination of devices which
will be hereinafter described and claimed.

The 1nvention 1s illusfrated in the accom-
panying drawings, in which—

Ewme 1 is a plfm view. Figs, 2 and 24,
with the parts represented pl&e.ed to coincide
along lines x z of
plete side elevation. Fig. 3 1s a vertical sec-
tion on line 5 3, Fig., 1, p.:uts being in eleva-
tion.
in seetion, of a portion of the machine, show-

ing the sliding partof the cutter-carrier. Fig.
d1isan end elevation of the sliding part of the:
6 1S a

cutter-carrier shown in Fig. 4. Fig.
horizontal section on line 6 6, Fig. 4. Fig., 7
13 a plan view of the shdmﬂ em:tel -carrier.
Fig. 8is an enlarged plan, and Fig. 9 1s an
end view, of the m1tomame cluteh- operatmfr
devices. Fig. 10 is a plan, parts being in sec-
tion, of a rotating support for the cutter-car-
rier, and I'ig. 11 18 a plan view of a sole pa‘r-
tern illustr :;'L‘[mg a modification.

The machine comprises a frame of suitable
size and shape to support the working parts,
and may conveniently consist of two leﬂ-
frames A A® one, A, at the front and the
other, A% at the rear of a horizontal arm A®,

ard

each ﬁgm*e, make a com-

Fig. 4 1s a S1de elevatlon parts being

]

J

that is rigidly secured to Doth of said frames
and makes part of a gooseneck standard A?
A, and of which the upright portion Atis at
the rear and the horizontal portion A’ ex-

55

tends to the front end of and is directly over |

and above sald horizontal arm A3,

I 1s the driving-shaft. |

The dnvuw-shaft B is preferably hm 1ZOn-
tal, as shown and at 1ts opposite end por-
tlon% 1t tmns In bearings of the horizontal

-portion of the ﬂ‘ooseneck standard A?* A®.

The driving -shaft B has a loose pulley-
wheel B? confined against lateral movement
and a sliding clu‘mhmmcollar O splined on it

and ada.pted to slide in one direction to clutch

the loose pulley B? to cause the shaft to ro-
tate and 1n the other direction to uncluteh it

from the loose pulley-wheel and to cluteh the

driving-shaft to the fixed projection O® at the
rear end of gooseneck A* A° and thus stop

the rotation of said shaft.

. Thepulley-wheel B*isdriven by a belt, (not
shown,) and if clutched to the shaft B the
shaft is driven, and if unclutched from the
shaft and clutehed to the gooseneck A* A%, as
stated, the shaft is 1101dly held against rota-
tion.

B3 is a bevel gear-wheel fixed to the front
end of shatt b and located within a chamber

Af at the front of gooseneck A# AS.
B? is a hotuontal bevel gear-wheel which
meshes with the bevel gear-wheel B® and

which 1s fixed on the upper end of a vertical ¢
tubular shaft B°, which at its lower end has

a horizontal worm-wheel 3% which is in mesh
with similar worm-wheels B’ B?, Figs. 3 and
10, each confined against endwise movement
and free to rotate in chambers C° of a com-

‘mon head-block C.

The head-block C is rigidly secured to the
lower end of a vertical shaft C?, which iz sur-
rounded by the tubular shaft B’ and at its
upper end it is secured to a collar (% resting
on & horizontal offset A7 of n*ooseneck: A+ AP,
The horizontal bevel gear- wheel Bt on the
tubular shaft B° 1s,d1rect1y under sald offset
and at rest on the lower wall A®of the cham-
ber A®. Dyresting collar C° on the offset A°
the head-block C is held in position, and by
resting the gear-wheel DB* on the lower wall
A% of the gooseneck said gear, its tubular
shaft 13>, and worm-gear I3° thereon are held
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in position.

Ea;

Each worm-wheel B7is splined on a sepa-
rate and similarly-arranged horizontal shaft
B%, and each shaft 1s rotated by the rotation
of and is free to move lengthwise through its
worm gear-wheel B, Lach shaft BSis sup-
ported and rotates on a separate and similar
sliding frame, each of which constitutes a
two-part %upport for the cutter-carrier. Each
sliding frame in substance is composed of an
uprlnht D, on which said splined shaftis sup-
ported and rotates, and of horizontal bars or
rails D? D?® one above and the other below
said shaft, and parallel with each other and
said shaft, and all at right angles to said end
upright D. The vertical edges of each rail
D? D® are parallel, and each is adapted to fit
and slide in horizontal and parallel square-
sided or dovetailed ways or grooves D* D? of
said head-block C, and also of its horizontal
end extension C% one located at one end and
the other at the opposite end of the block,
and all so arranged that each slide-frame D
D? D3 is at oppositesides of and each at a cor-
responding distance from a common vertical
plane through the axial line of the vertical
tubular shf_mft 3%, before referred to.

Each splined shaft BB°
the end upright D of the sliding frame has
a crank BY, on which is hung a vertical pit-
man-rod B of fork shape and having be-
tween its arms or tines a tubular block 1,
which is held therein by axially coincident
and horizontal trunnion-pins B, whereby it
is free to turn or rotate on said pitman-rod.
BBisanuprighteylindrical sleeve that passes
through said tubular block and is free to turn
therein,and which has shoulders B*at its up-
per and lower end portions to hold it against
lengthwise movement in said block, while al-
lowing it to freely turn therein. K is a ver-
{ical rod which extends through and projects
above and below the upper and lower ends
of said sleeve B and at its opposite end por-
tions is rigidly held on upper and lower sta-

tionary offsets D° D" of the end upright D of

a sliding frame D D< D2
The fixed rod T acts as a ouide for the
sleeve B! as it is moved up and down by the
rotation of the splined shaft B° through the
pitman-rod B! and tubular block B, and
said rod also acts as a bearingfor said sleeve
as 1t rotates.
Below the offset D7 of the ‘shdmﬂ' frame is
a horizontal gear-wheel K= Whl(,h is ‘held
loosely to and free to turn on said guide-rod
E, and which meshes with a horizontal gear-
wheel E?, fixed at the lower end of a vertical

shaft E*, which at its opposite end portions is

held and turns in bearings on the upright D.

K’ is a coiled spring under tension sur-
rounding the shaft E* The spring E° is at-
tached at one end to the shaft E4, and at the
other-end it rests on the end upright D, the |
arrangement being such that a turning of the

The head-block C 1is the sup-!
port for the cutter-carrier, all of which will

be hereinafter described.

at the inner side of

£89,409

shaft in one direction is against the tension of
said springan d in the other direction with the
tension of said spring. The sleeve I3 has a
horizontal radial or side extension or arm I,

and this arm at its outer end has a ver thﬂl
cylindrical block F?, which is shouldered at

its opposite ends § i) 3, and thereby is held on
and is free to turn in said arm. The axial
line of this block E? is parallel with the axial
line of the rotation of the sleeve IB' on the
fixed vertical guide-rod E, and Delow said
block E°is another similar bloc]{ I, which by
its end shoulders F® is similarly held and is
free to turn on another arm It in radial ex-
tansion of vertical shaft F*, which is entered
into and free to turn in the vertical socket
F® of the lower end portion of sleeve I3* on
said guide-rod I and concentric with the :?LUS
thereof.

F'? is a vertical pin ﬁted on the lower arm
FY in position to be engaged with the teeth.of
the horizontal gear- wheel E? and thus said
arm K° 1s plaeed under the tension of the
coiled spring E’.and given a yielding and

70
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elastic pressure in its bem ing by its block I* -

against the edge of the pattern -plate, all as
hereinafter appears.

The axes of the upper and lower blocks Ii”
and F* are at corresponding distances from
the axial line of rotation of the sleeve
shaft F".

G is a vertical blade which in cross-section
is of rectangular shape and extends from
block F? to block F* and through correspond-
ing rectangularboresi and i of each block,
and it is attached to the upper block I by
means of a collar G?, which fits upon and is
fastened to-a split projection of said block If~.
(See dotted lines, Fig. 4.) In the machineof
the drawings ’nhere are two of these blades G,
and the lower end of each has a chigel cutting
edge, so that as each blade isvertically -reeip-
rocated the sheet material suitably held and
located therefor will be cut out thereby, all as
hereinafter appears. '

Ifor the purpose of accurately positioning

the cutting edge of the knife 'G relatively to

the contour of the article to be cut, so that
the cuttiing edge thereof shall alway& be In
line with the 01113 which it is.desired to male,
the knife is preferably swiveled by mountmg
the same in the freely-movable blocks F2and
F*, as described, and said knife and 1ts sup-
porting-blocks are turned to bringitsedge in
proper position by asuitable guiding contact
with the pattern I, which guiding contact

may conveniently be secured by the followi ing
construction.

The lever-block Ftin arm I an d pl‘efel'ably
Dbelow the said arm has a peripheral notch I,
suitably shaped to have a guiding contact
against the exposed edge a of a horizontal
pattern-plate II, and, as shown bears against
the upper and lower surfaces b and b2 of said

“patiern.

The p&ttem H is detachably held az,_,mnst
the underside of a block I, concentrically se-

B¥and
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cured to the lower end portion of a vertical
stem or rod J, which has its upper end por-
tion entered into a vertical socket J® and de-
tachably secured to the lower end of a verti-

cal shaft X, in upward extension of said stem

J, and free to turn in the vertical sleeve C?
of the head-block C and the eollar C? of said
sleeve and in the upper wall A° of the cham-
ber AS of the gooseneck A* A% The shaft K
within the chamber A’ is surrounded by a
coiled spring I, confined end to end between
the upper wall A® of said chamber and a col-
lar IC5, fixed on the shaft ). Again, the shaft
K at its upper end portion has a horizontal
gear-wheel K* fixed thereto, and this gear

rests on said upper wall A” of the gooseneck

A* A’and is in mesh with a smaller horizon-
tal gear-wheel I° at the upper end portion of

a vertical shaft K% which at its opposite end

portions turns in suitable bearings of the up-
per and lower walls A% A® of the chambered

“head of the gooseneck A* A5 and atits lower

end portion hasahorizontal pinion gear-wheel
IL°, in mesh with a larger horizontal gear-
wheel K*, which turns about the vertical tu-
bular shaft B%, which is directly geared, as
explained, with the driving-shaft B.

The gear-wheel K°is at “the upper side of
and rigid]y held on a horizontal circular disk
L, surrounding and free to turn about the
tubular shaft B°. Thisdisk L has an upward-
projecting peripheral flange L%, that iscapped
by a serew-thl eaded ring L3 screwed onto 1ts
upperend and shaped to ]:-;Lp horizontally and
loosely over a horizontal annular block L4,
which loosely surrounds said tubular shaft
B® and is made fast to the under side of the
lower wall A® of the chambered head A’and
has the upper side of the disk L at a bearing
agamst its under side.

M is a flat and horizontal plate made fast
to the under side of the circular disk L and
loosely surrounding and free to turn about
said tubularshaft 5°. Thisplate M, asshown,
is of greaterdimensioninone than in the other
dnectmn and at its under side it has a con-
tinuous and encir cling groove or way M-,
which is of uniform width throughout, aLd

-~ as particularly shown, Ifigs. 1 zmd 3, is com-

60
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posed of two straight and parallel lengths,
which at their opposite ends are continued in
a semicircle, eachof corresponding radius and
having the center of both at corresponding
(distances from and coincident with a straight
line through them and the axis of said tubu-
lar shaft B°. This groove or way M- has a
continuous vertical toothed rack M? forming
the lower portion of its outer edge, and a ver-
tical flat face M* above said rack and form-
ing the upper portion of its sald outer edge.
The flat face M* of the way M~* forms a bearing
tor a horizontal friction - roller
loosely on a vertical stud N= rigidly held on
the upper rail D? of a sliding frame D D* Ds,

and the toothed rack M? of the way M?® has

meshing with 1t a horizontal pinion gear-
wheel N3, turning on said stud N* and having

to end together.

N, turning

a concentric worm gear-wheel N*, both turn-
ing as one. The worm gear-wheel N* is in
mesh with a worm N® of a horizontal shaft

N¢ that turns in bearing-blocks N7 N8, held

on the upper rail D* of a sliding frame D D*?
D3, and outside of the end upright D of said
frame it has a pinion gear-wheel N”, in mesh
with a vertical gem*-wheel N1, turning on a
fixed stud N of said end upright and in mesh
with a gear-wheel N, held on the splined

and crank shaft B® belonging to said sliding

frame.

P is the platen. This platen is 1‘igic1 and

horizontal, and it isflaton itsupper side, and,

as shown, its outline-is preferably circular.

Again, preferably the platen is made of iron

or other suitable and rigid metal or other ma-
terial; but if it is not always suitable 1ts up-
per side is provided with a sheet P of leather-
board or other suitable sheet material, all so

70
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arranged as to malke it suitable for a cutting-

block and also to make it suitable as one "ia,w
or part of a clamp, the other jaw of which 1s
the under side of the pattern I, held on the
block I as bhefore mentioned, or preferably,

as shown, by the use of an intelposed plate

H* made Of iron or othersuitable material and
held against the under side of the pattern H.

The plaJten P is
end of a vertical spindle P, that iscontained
and is free tomove up and down within a ver-
tical guide-bearing A at the front end of the
lower horizontal arm A2 of the supporting-
framework of the machine, and the axial line
of this guide-bearing is coincident with the
axial line of the vertical tubular shaft B,
hereinbefore referred to. The spindle P° at
its lower end is hung by a horizontal pivot P*
on the upper end R of a vertically-located
toggle-lever R’ R?, consisting of an upper arm
R’and alower arm R? which are pivoted end
The lower toggle-arm R* at
its lower end is pivoted to earpieces A'® at

the lower portion of the front leg-frame A,

and below said earpieces 1t is extended for-
ward and horizontally and adapted as a foot
or treadle lever R% so that by pressing down

said treadle the toggle-arms are str alghtened

out, pulling against the tension of a spiral
spring R4, that is hung at its opposite ends
on the 10u er toggle-arm and on the rear leg-
frame A° DBy this operation of the toggle-
lever the platen P is raised, and with it the
sheet material to be cut out, toward the plate
H<, and finally firmly elamped between said
pmte H*? and platen P, secured, preferably,
by fastening and holding with suitable means
the toggle-lever 1n its Sald*bt] awhtened PO-
sition.

Means to hold the togg]e leve1 in its poal-
tion clamping the sheet material to be cut

out between the platen P and the pattern H,

as just described, are shown in'Fig. 2. They
consist of a vertical cateh-rod R°, which at
its opposite end portion is arranged to play

through upper and lower earpieces R® R” of

the lower toggle-arm R* This eatch-rod RR7,

rigidly held at the upper

go
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as the toggle-lever straightens, moves toward
the front leg-frame A, and the upper end
thercof is adapted to first pass under the
lower edge of the vertical lip A'® of said leg-

frame and to be raised vertically outside of

said lip A", the rod being raised by the ten-
sion of S]:)ring R?, confined end to end on said
rod between a fixed collar R and the lower
guiding-earpiece R’ therefor, the rod being
held up and its end in contact with the face
of lip A" until said catch-rod is depressed by
placing the foot on and pressing down a
treadle-lever RY, fulerumed on the lower tog-
gle-arm R*and hungon the lower end of said
cateh-rod R°, whereby the toggle-lever by the
action of its spring R!'is moved backward,
bringing its arms into a more or less angular
vertical position and lowering the platen P
and releasing the sheet material previously

held on it and clamped between it and the

pattern II, as has been described.

R"™ is a collar fixed on catch-rod RS, vhieh
acts by striking the upper earpiece R® as a
stop to the upward movement of the rod R°.

The toggle-lever described and in the ma-
chine of this invention, as it is practically
shown, is utilized to secure from its move-
ments to straighten and to bend its arms
movements of the clutehing-collar O of the
driving-shaft to cluteh and to unclutch the

driving-shatft B and the driving pulley-wheel

B~ m:ld by mechanism as follows:

S 18 a horizontal arm which is plogeeted'

from the rear edge of the upper toggle-arm
R’ and toward the rear of the machine.
- S*is an adjustable vertical pin held on and
at the outer end portion of the arm S, so lo-
cated that as the toggle-lever Sbmwhteus said
pin bears and presses downward on the up-
per edge of a lever 5% which intermediately
of its length is fulerumed on a fixed support
At dependmn‘fl‘om theunder side of the hori-

zont&l arm A® of the framework of the ma-

chine. 'T'he rear end of the lever S® is con-
nected to the lower end of a vertical rod 8%,
that at its upper end is connected to one arm
S° of a vertically-placed bell-crank lever S5 S6,
which 1s fulerumed on and atone side of the
gooseneck A* A’ and the otherarm of the bell-
crank lever is connected to the rear end of a
horizontal rod T, that extends lengthwise
along and under the borizontal arm of the
framework and is arranged for lengthwise
movement through snlmble supporti 110'—bea1*
ings A A of the vertical arm Al of the 200Se-
neck Al A%, The horizontal rod T is just
above the screw-threaded ring I° of the up-
wardly-flanged disk L, hereinbefore referred
to, and one of its vertical sides has a notch T?,
Fig. 8, in position when said rod is suitably
placed therefor to be engaged with a vertical

arm U of a vertical and edn*emse placed ring |

U?, which is contained within and coneen-
trically encireles the flange of said flanged
disk I. and is constructed and operated as
will be hereinafter described.

S T4 are two collars {ixed on the horizontal i

4 , . 589,409

rod T, ELI]{] one, T, isin position for engagement
with a 1101'1/01‘11&1 handle-lever Y, wlueh 1S
fulerumed on the horizontal arm A’ of goose-

neck A* A° and when it is moved in the proper
direction to strike said collar and thereby

move said rod in a direction toward the rear
of the machine. The other collar T*is 111 a
position on a rearward slide of the rod T, as
above stated, to strike the lower portion of
a vertical stirrup-shaped frame 1%, which lies
on the opposite vertical sides of swings on
the horizontal arm A°, and thereby to swing

said frame I to bring it to a bearing on "md
press against the front end of two 1101*12011’5&1
rods TV T which are located on opposite
sides of the horizontal arm A* and are sup-
ported and guided by fixed side earpieces
A" A® on said arm A*and to move said rods
rearward against coiled springs 1°, one on
each rod, confined between fixed collars T" of
the rear bearing-earpieces A'. 'The slide-
rods T¢'T7 at their rear end portions pass
loosely through the fixed beveled clutehing-
block o7, hereinbefore referred to. The slid-
ing clutchmn collar O at its end toward said
block OF is 111161‘101‘1}7 suitably shaped to re-
ceive and closely fit over said clutching-block
0%, and at its other end toward Lhe driv-
ing pulley-wheel B*itis externally suitably
shaped to enter into and closely fit the inner
peripheral wall of the rim of the said pulley-
wheel, entering the rim at its end toward said
S]iding clutelﬂng-—collm O.

The axis of the slide-rods 1° T and driv-
ing-shaft B are parallel and in a common
horizontal plane, and the slide-rods are axi-
ally at corresponding lateral d1smnces from
the axis of the driving-shaft.

T is a flat ring fixed on the rear ends of
the slide-rods 1° 1'" and lying within and en-
caging a peripheral groove of the hub of the
sliding elntehing-collar O, and thus the slide-

rods 1% T7 are engaged with the clutching-col-

lar, so that when the rods are moved in either
direction the clutching-collar is correspond-
ingly moved, while at all times it 1s free to
rotate in unison with the shaft B, and thus
by a slide of the clutehing-collar O in one di-
rection the driving-shaft b and pulley-wheel
B2 are clutched and in the other direction the
driving-shaftand fixed clutching-block O are
elutched. Theslide of the clutehmn-eolla,r O
to eluteh driving-shaft and pulley—wheel-is
against the springs T® about the slide-rods,
and the slide of the clutching-collar to cluteh
driving-shaft and block O*is by the tension
of Sﬂ.ld springs, and the slide of the collar to
cluteh drivi nmshaft and pulley-wheel e¢an be
secured by stmightenin o the toggle-lever R
R? or by a proper swing of the handle-lever
Y each way independent of the other.

The drawings show the driving-shaft B and
its pulley-wh cel B? as clutched bjj straighten-
ing the toggle-lever R R* and so held by the
enga-gement of clutch-rod R® with front leg-
frame A, as described. Again,they show the
platen I and pattern II as closed and having
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. clamped between them the sheet material to

be cut out; also, two cutters to cut out the
clamped sheet material, a cutter at eachend ot
the pattern alongitslongestaxis, and thecut-
ters and their carriers as in their lowest posi-
tion; also, the horizontal rod T’ connected to
the togele-lever and to thesliding clutehing-
collar O?, as engaged by its side notch T# with
the upright U of the ring U? contained with-
in the flanged disk L. In other words, all
parts of the machine so far as has been de-
seribed are shown as in the position required
from the particular arrangement of the ma-
chine described to begin and to proceed with
the cutting out from the clamping sheet ma-
terial of a piece thereof of dimensions and

outline substantially corresponding to those

of the pattern and under an operation of the
parts to be explained, but before doing so
the ring U?, before referred to, its particular
construction and arrangement, and the parts
for.operating it will be described. KEntirely
around the lower edge of the ring U-® are
ratchet-teeth U3, Fig. 9, and diametrically op-
posite to the arm U, which engages the rodl
for operating as has been described, the ring
has another upwardly-projecting arm U*, and
this arm and said arm U pass through sepa-
rate and similar slots U® of the top of the

flanged disk 1, said slots extending in a cir- -

cular direction, having its center coinci-
dent with the axis of rotation of the tubular
shaft I3°. - -
The flange L? of the disk L at itsfront side
has an opening at which is a flat spring U,
fixed at one end to said flange or disk and at
its other freeend in position tobear upwardly
against the under side of the toe V< of a pawl]
V, which is fulerumed at its heel V° on the
inside of a plate W, arranged to slide on and
about the perimeter of the flange L° of the

disk T, and whereon it is confined and guided

by its lengthwise slots W? and fixed pins W3
on said flange L®and which engage said slots.

Wt is a pin projecting horizontally from
the slide-plate W and in position to bestruck
by the upper end portion of a vertical arm X
of a horizontal shaft X* which turnsin bear-
ing-blocks X3, fixed on the upper side of the
orooved and rack plate M, and hasthe verti-
cal plane of its axial line coincident with that
of the central Iongitudinal line of and pro-

jects beyond the end of said plate, where 1t

is provided with a vertical depending arm X,
that has its lower end portion in position to
be struck and acted on by the upper side of

the bearing-block N7 or other suitable projec-
tion of the upper side of a sliding frame D

D? D3assaid frame turns, as before explained,
about the axis of the tubular shaft I3°, before
referred to. o

The parts above explained and which are
between the turning two-part cutter-carrier
support of the machine and the slide-plate W
of the disk L are constructed and arranged
so that by the turn of said support and the
abutment and action of its said bearing-block

D

N7on the dependent arm X* of the horizontal '

shaft X? said shaft is rotated in a direction
to carry the upper arm X of said shaft X*into
a position to act on the pin W' of the slide-
plate W to move said slide W in the direc-
tion of the arrows, Figs. §and 9, carrying the
pawl V in the same direction. . The move-
ment of the pawl V, by the movement of plate
W, causes the spring U' to force the pawlin

“engagement with the ratchet-teeth of the ring

U?, and thus said ring and its upright arms

T Ut are moved around on the disk L. and.

causes the arm U to be disengaged from the
slide-rod T, connected with the sliding eluteh-
ing-collar O, as has been explained, which by
the action of the springs causes the collar O
to be moved away from pulley B3% as has
been described, thus stopping the rotation of

the driving-shaft B. As the bearing-block

N7 moves past the dependent arm X* of the
horizontal shaft X?* the slide W and the

ratchet-ring U? are each returned to their

normal positions, the slide W by the tension
of a spiral spring W53, fixed at its opposite ends
on said slide and on the flanged disk L, and
the ratchet-ring U? by the tension of a spiral
spring U¢, fixed at its opposite ends on the
front arm U? of said ring and on the cham-
bered head A°of the gooseneck A* A°. |
The pawl V, carried by the slide W, as ex-
plained, in the normal position of the slide
has its toe V? at rest against under side of a
fixed shelf 15 of the flanged disk L, all so that
the pawl is thereby held out of engagement
with the teeth of the ratchet-ring U% while
free to engage with said teeth as the slide W
begins to move, and continuesits movement,
as aforesaid, forthe reason that by such move-
ment the pawl moves away from said shelf >
and so is released from its restraint, and as
it is pressed upward by the spring U’ neces-
sarily it is engaged and held in engagement
with the teeth of said ratchet-ring, which
thereby is carried with the slide W on1its con-
tinned movement.
 Fig. 4 shows by a heavy line a sheet Z of
leather elamped in position for being cut out
by the knife G in accordance with the sole-
pattern I, and, furthermore,said figure shows
means for holding the pattern in position by
the under plate H? against which the leather
7 is directly clamped, as has been explained.
These means may consist of vertical pins f
at opposite ends of and fixed to the plate H*
and projected upward through holes suitably
located on the pattern. Above the pattern
each pin is grooved peripherally and at its
groove is engaged with a horizontal spring-
bolt g at each end of the lower portion of the

Dlock Iin suitable position toengage the pins,
as aforesaid. By pushing back the spring-
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bolts ¢ the pattern is released for removal

and placing thereon of another, all as 1s ob-
vious without further explanation, and with

‘the bolts engaged with the pins the plate H*
is held in close contact with the pattern and

the pattern held on the block I.
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The operation of the machine anditsseveral |
parts, with a leathersheet clamped on the cut-
ting-block, all as described, on a rotation oi
111{3 dlwmﬂ‘—shaft B, is as follows: The tw O-
part Su.ppmtholdm othe twocutting-carriers,
and consisting of head-block C and slide-
frames D D? D3 on said block, is, with its sup-
porting-sleeve C?, rotated around the axis of
the vertical tubular shaft B° by means of
meshing gear-wheels B3 B on said shafts and

the drwmn‘-slm’ft B, a worm gear-wheel B on.

the lower end ofshaft B>, two worms 3%, mesh-
ing said worm-wheel I)“ on its Oppc}S]Le sides

m:ld free for the longitudinal slide there-

through of separ ate horizontal splined shafts

BB° supported and turning in suitable bear-

5]

mgs of said slide-frames D D= D"
tion of the splined shafts B3,

cach case, imparts a vertical reciprocation to
the vertical cutting blades or chisels G to and
through the 1eather clamped on the cutting-

The rota-

| bloek, and as the two-part support. for the

cutter-carriers rotates, as explained, cutting
the leather along a line which corresponds
in direction and shape to the outline of the
fixed pattern II. -This up-and-down move-
ment of the cutting-blades G 1s secured by

" means of the cranks B” on the splined shafts
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B8, stirrup-shaped pitmen B!, hung on said

cranks, vertical sleeves B', suspended on said
pitmen and moving up and down and swing-
ing on fixed v 61"1]18&1 cuide-rods E of the Shde—

frames D D= D2, earrymn‘ said splined shafts

B8, in combmatmn with upperradial arms I¥,
held on, and swinging with sald sleeves B“‘3
and lower radial arms E 5 held on vertical mds
7, turning within said 0‘111de rods E for said

sleeves ]313 vertical blocks EF* F, held and

swiveling on sald radial arms and vertically

joined by said cutting-blades G, which swivel
in conjunction with said blocks as they are

moved up and down through the lower swiv-
eling blocks, as before Stated This swivel-
ing of the blocks is caused by the bearing of
the lower Dblocks against and their travel
around the edge of the pattern H, and to this
edge they are ,conﬂned with an.elastlc pres-
sure exerted by coiled springs E°, connected
to them and the sliding frames, as explained,

and, furthermore, the 1ower SWlVBlll’lﬂ‘ blocks
and the u pper swwelmn‘ blocks and the parts
connecting them, and the splined shafts B8,
and. slide- fra,me% supporting said shafts, all
as has been explained, are moved toward and
away from the vertical axial line of the pat-
tern, or, in other words, the vertical axial
line of 1*013:«:%1011 of the two -part support of the
cutfer-carriers, by means of the gear-wheels
N2 of the splmed shafts B8, a stationary
toothed rack M?® and pinion ﬂ'ed,r-wheels N3,
meshing said rack, and 111termedmte gear-
wheels meshmﬂ‘ each other, and said gear-

wheels N2and pinion gear-wheels N3and their

shafts or studs severallylocated between said
gear-wheels N? and said pinion gear-wheels
N?, as follows, to wit: Gear- vheels N1 mesh-
ing said ﬂear-wheels N turningon studs N1,

as explained in

Tear- -wheels N’ fixed on Shatts N(’ turning in

bear ing-blocks N N8 of the 511(11[]“‘ frames D
D2 D3:. worms N5, fixed on said Shdft‘i N¢ and
WOrm gear- wheels N¢, turning on studs N-
and mrrmnwsmd pmlon gear- wheelb N, mesh-
ing said toothed rack M3 |

The result of the operation of the machine,
as explained, is the cutting out from the

clamped leather sheet of a piece eorre&.pond-
ing substantially in outline and size to those
of the pattern 11.

T'his result is accomplished
in the machine of the drawings by a half-rota-
tion of the two- part supports Cand D D2 D3 for

the cutter-carriers,for the reason that two cut-

ters are mmultaneously cutting the leather
sheet at opp051te points ther eof and continu-
ously moving at thesametime and in the same

direction around the pattern and each forone-’

half or thereabout of the entire lennth of the
outline of the pattern.

On the completion of the cuttmn‘ out of the
leather, as explained, the run of the machine
is then arrested by an automatic unelutching
of driving-shaft I and drwmg-pulley Wheel
B* by the release of the upright arm U of
ratchet-ring U? from engagement with the
sliding rod I‘ forming part of the collar O of
the Clllt@hlll“‘ mechamsm, all as described.
This release of arm U 1s caused from a partial

rotation of ratchet-ring S? by the pawl V of

the slide-plate W, which then is moved on
and about the verblc&l edge of the horizontal
circular disk L by the fb(‘tl()ll of- the upper
lever-arm X on the pin W* of said sliding
plate W. This movement of said plate W'is
produced by a par tial rotation or rock of the
shaft X2, carrying lever-arm X .in beal‘lllfr-
blocks X° of the phte M, having the toothed
rack M3, and it is &ecured by the impinge-
ment and riding against the dependent or
lower lever-arm X* on shaft X2 of a bearing-

block N7 on a slidefranie of the two-part

and rotating cutter m*rler %upports C a,nd D

D2 D3

The unelutchm o as Stated of the drwm O'-
shaft B and pulley-wheel. B?is bec&use of thc
slide on the shaft of the clutching - “collar
caused by coiled springs T8, and 1m1m,d1aiely
as they are unclutched the shaft is clutched
to the collar O? of the supporbmﬂ'-framework
of the machine, and thereby is secured an ab-
solute and instant arrest of the rotation of

the driving-shaft B and the ‘st(}pplllﬂ‘ of the

machine.

With the machme Stopped as ehplmued
the cutting-block P,constituting, with the pat-
tern-plate . II the 1101(111:1 ﬂ'-elamp of the leathel'
to be cut, a,ll as stated, is then released for
the removal of the cut- out piece of leather

‘and for the insertion of a new piece there-
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between, which is then clamped to and be-

tween the pattern-plate II and cuttm mbloek
as now to be explained.

The unclamping of the cut-out pleee is se-
cured by a downward movement of the cut-
ting-block P,in part because of its own weight,

. but _poswwdy because of the bend of the Lorr-
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ole-lever R R? from the recoil or tension of

its coiled spring R4, as said lever 1s released

by depressing the treadle-lever R sufficiently
to disengage the catch-rod R® from the ma-
chine-supporting leg-frame A. -

" The clamping of the leather sheet is seenred

by depressing the treadle-lever R®, which |

straightens out the toggle-lever R R?, and thus

raising the cutting-block P the leather sheet

is clamped between it and the pattern and to
the latter, on which the whole is made fast by
the then automatic engagement of the catch-
rod R? with the leg-frame A, all as is obvious
without further explanation.
Thetoggle-lever R R* as partieularly shown
and described. is connected with the cluteh-
ing mechanism of the driving-shaft BB and
pulley-wheel B* for the bend of the toggle-
lever R R?® to secure an unclutching of said
shaft and pulley-wheeland to allow said shatt
to be clutched to the supporting-frame of the

- machine, as before explained, and for the
~ straightening of said toggle-lever to secure

30

the clutching of said shaft and the pulley-.

wheel. - :

The unclutching above stated results from
the bend of the toggle-lever R R”, which re-
leases the bearing-pressure of the arm S of
the toggle-lever on the lever &% and, through

said lever S5, vertical rod S* bell-crank lever

S5 86, slide-rod T, and stirrup-frame T°, the
springs T of the clutching-collar O to action

10 move said collar and rod in a direction
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freeing or unclutching said collar from the
loose pulley-wheel I3.

The cluteching above stated results from
the straightening of the toggle-lever R R7,
which through its arm S brings pressure on
and movement of the lever S°in a direction
and also a movement of vertical rods $%, bell-
crank lever S° S5, slide-rod T, collar T*, stir-
rup-frame T°, and rods T° 1" of clutching-col-
lar O? all so that the clutehing-collar O is

pressed against its springs T® into contact

with the loose pulley-wheel 3% and thereby

said wheel and shaft B eluteched and so held

by the then fastening, as has been explained,
of the toggle-lever in its straightened po-
sition, and also by the then engagement, as
before explained, of said slide-rod T and an
upright.arm U* of the ratchet-ring U* The
machine, as has been explained, plainly has
two means for clutching the driving-shaft
B and pulley-wheel B*—to wit, the means in
connection with the toggle-lever R R* and
the sliding elutching-collar O and the handle-
lever Y; and, again, also two means for

holding the driving-shaft B and pulley-wheel

B* cluteched—to wit, the means in connection
with the toggle-lever R R® and the sliding
clutching-collar O, and the means consisting,
among others, of the npright arm U to en-
cage the slide-rod T and of ratchet-ring U-
and pawl V for said ring, all as has been fully

explained; and, again, for automatically un-

clutching the driving-shaft and pulley-wheel

means to release said arm U from engagement

with the slide-rod T as the two-part supports

C and D D?*D?rotate, provided all else 1s suit-
able thercefor, and for unclutching the driv-
ing-shaft and pulley-wheel as the clamped
leather sheet material is unclamped, pro-
vided all else is suitable therefor.

If for holding the driving-shaft and pulley-

wheel clutched both mechanisms deseribed
are used or arranged in one machine, then to
uncluteh the driving-shaft and pulley-wheel
by either of them the other must first be re-
leased. The means most preferably are those
acted upon by the rotating two-part support
for the cutter-carriers, in which case the han-
dle-lever Y, arranged as described, suffices for
the purpose of clutching the driving-shaft and
pulley-wheel. | -

The rotating block C, forming one part of
the two-part support for the cutter-carriers,
is shown as provided with twosliding frames
D D? D3; but it is obvious that but one such
carrier may be used or that more than two
may be used, each being suitably adapted, as
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also the block C, to receive them all, as has

been explained. |
With two sliding frames D D2 D? for the
cutting operation only a half-rotation of the

block C is necessary to complete the circuit

of the pattern H, whereas with one sliding
frame D D?D%a complete rotation of the block
C would be necessary, and with three or more
sliding frames D D?D? the necessary rotation

of the block C would be proportionately re-
- duced from a complete rotation.

Again, eachsliding frame D D?D*, asshown,
is adapted for separate and distinct opera-
tions from a common toothed rack M° of plate
M, to which both are geared, all as described.

[However, in lieu of this arrangement one

frame only may be geared to said plate M and
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the other operated from the one so geared—

for illustration, Fig. 10—-by providing each
sliding frame with a toothed rack-bar Z?, both
parallel to and having their toothed edges

presented toward each other, and the block

C, with the gear-wheel Z3, turning on a fixed
stud Z* of said block and in mesh with both
of said bars Z* all so that the movement of
the sliding frame, from its mesh with said
plate M, isdirectly and immediately imparted
to the other sliding frame.

In Fig. 7 the bearings N7 N°® for the shaft

N¢, carrying the worm N° and pinion gear-
wheel N?, are shown as severally carried by a
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plate N*3, which at one end is of a semicircu- .

lar shape and at the other end'is straight and
attached to the top rail D?of a sliding frame
D D?*D3 by a set-screw N% on which, loosened,

the frame turns as a fulerum, so as thereby
to adjust the mesh of the worm N° with the

worm-gear N* the plate then moving, by its
slot N¥, on a set-screw NP, secrewed into sald
rail D? and suitably loosened therefor. By
tichtening up the set-serews N N* the said

125
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plate N is fastened to said rail, thus fixing

the worm N° adjusted.
According to the number of sliding frames
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D D? D3 of the machine, and if the driving-
shaft B and gear-wheel BB* are to be held
clutched by the engagement of a projecting
such as U or Ut of the ratehet- ring U,

and a slide-rod T of the cluteching meehmu%m

all as explained, said ratchet-ring obwously
should be provided with a corr e%pondm onum-
ber of said arms, suitably located.

The swiveling of the cutter-blade Gr, as de-
scribed, secures the presentation of the cut-
ting edﬂe of the blade always in a line parallel
Wlth the line of direction of the edge of the
pattern at the part of which it may be at any
given time operating as it is traveling about
the pattern. Again, by the means “of the
swinging arms I I under spring-pressure
and hm"mﬂ' a cutter—blade swiveled thereon,
all as esplmned the cutter-blade through its
lower swivel-block at a bearing agamst the

cdge of the pattern IT is lelowed, but neces-

sarily within given limits, to move in and out
in conformity to the varying outline of the
pattern and independently of the slide of the
sliding frame D D*D3 carryingit,and by which
in turn 18 automatically accomplished the
placing of the cutter in position to conform
to extreme varying distances of points at the
cdge from the center point of the pattern, and
which 1s produced by the operation of the
gearing meshing the sliding frame and the
toothed rack Mf-' of the plate M, which is gen-
erally of the outline and dmmeters substan-
tially agreeing with those of the pattern gen-
erally (301151(101‘6(]——-—-1311&13 18 to say, consmlermw

the pattern withont reference to the in- and-

out variations in shape which its outline may
have to suit a given or special outline within
given general limits—for illustration, a boot
or shoe sole. | ' -
It will be noted that a plate M, having a
toothed rack M° of given dlmenswns may be
used with a series of patterns of varying di-
mensions, andin the operation of the machine,
as explained, the cutting out desired secured
from the particular pattern which may be
used, and the reverse is also true—that is to
say,that plates M, each having a toothed rack

M? of varying dlmensmns as Lo each, may be
used with a single pattern of given dim ensions.

and the euttind desired from the pattern ac-
complished in the operation of the machine,
as explained.

If the pattern and the toothed rack ()f the

plate M are of exactly corresponding outlines,

- varying only as to dimensions, the arms F F¢

may be rigid, for the reason that the neces-
sary 1n-and-out movement of the cutters
would be then.accomplished by the slide of the

- sliding frame D D* D% of and rotating with the
head-block C.

The leather sheet when clamped as stated
1S under elastic pressure exerted on the pat-
tern H by the then compression of the coiled
spring {7, which is about and confined end-
wise on the vertical shaft K, to which the pat-
tern 1s secured, as explained.

|

With the leather-clamping parts of the ma-
chine opened as explained, then the two-part
support Cand D D?*D*asawhole,togetherwith
the toothed rack-plate M, flanged disk L, and
gear-wheel I{Y can be SWUn o about the verti-
cal axial line of shaft K, causing thereby a
rotation of pinion geﬂrﬂwheel IK° and through
its shaft IX* and the pinion gear-wheel K° on
said shaft in mesh with gear-wheel K~ of the
shaft I a rotation of said shaft KX and with it

the pattern 1I, by all of whichthe pattern can

be placed in any given direction, according as
may be desired.

Having fully deserlbed the constructmn of
my machine and its mode of operation, Iclaim
as new and desiretosecure by Lettm*s Patent
of the United Sts

1. In a machine forcuttmg sheet materml,
the combination with a pattern of a recipro-

cating cutter, a cutter-guide through which
the cutter 1*e{31plocmses arranged to bear
against the edge of the pattern, and mechan-
ism for causing the cutter and its guide to
travel along the pattern, substantmlly as de-
scmbed |
In a machine for cutting sheet material,
the combination with a pattern, of a recipro-
cating swiveling cutfer, a freely-revoluble
gaide turning on the swiveling axis of the
cutter, and arranged to bear against the edge
of the pattern, substantially as described.
In a machine for cutting sheet material
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the combination with a rotary block, of a

slidé moving radially thereon, and a recipro-

cating mee carried by sald slide, and con-
nected mechanism for actuating the knife
and slide, substantially as descmbed :

4. Ina nmchine for cutting sheet material,
the combination with a rotary block, of a
slide moving radially thereon, swinging arms

- on saldslide, and areciprocating knife mount-
ed in said arms and connected mechanism ac-

tuating the knife and slide, substantially as
described.
5. In a machine for cuttm sheet material,
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the combination with a rotm'y block, of a

slide moving radially thereon, swinging
S‘:)mln-pressed arms on said shde, a recipro-
cating cutter mounted in said arms, and con-
nected mechanism for actuating the knife
and slide, substantially as descri’bed.

6. In a machine for cutting sheet material
the combination with a radially-movable
knife - carrier, of a reciprocating swiveling

knife carried thereby and connected mech— .

anism for actuating the knife and radially

SCT 1bed |
7. In a machine for euttmﬂ sheet material

the combination with a 1*0‘[‘1,1*37 block, of slides

movable thereon and reciprocating cutters

carried by said slides, and connected mech-
anism for actuating the cutters and slides,
substantially as described.

8. In a machine for cutting sheet material,

| the combination with swinging arms,of freely-
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‘moving the knife-carrier, substantially as de-
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revoluble blocks carried thereby, and a re-
ciprocating cutter movable in said Dblocks,
substantmlly as described.

9. In a machine for cutting sheet mateual
the combination with swingingspring-pressed
arms,of freely-revoluble blocks carried there-
by, and a reciprocating cutter movable In
said blocks, substantially as described.

10. In a machine for cutting sheet material
the combination with a power-driven cutter,
of a clamp to clamp the material to be cut,
and connected mechanism operating to actu-
ate said cutter upon the clamping of the ma-
terial, and to stop the operation thereof at
a predetermined point, substantially as de-
scribed. | |

11. In a machine for culting sheet material
the combination with a rotary block of radi-

~ally -movable cutters carried thereby, and

20

connected mechanism for simultaneously ra-

dially moving said cutters in opposite direc-

— i -
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tions during the cutting opelatlon substan-
tially as deserlbed

12. In a machine for cutting sheet material
the combination with & pattern-support and
pattern, and apertures in sald pattern, of a
spacing-plate, and bolt and stud connections

ot
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between said plate and support, for clamping

the pattern, substantially as described.

13. In a machine for cutting sheet material
the combination with a 1eclprocat1n0 cutter
and a swiveling grooved block through which
said cutter passes, of a pattern havmn' an ex-
posed edge fitting the groove in said block,
substantially as described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subscribing

Wltnesses
JAMES J. BREACH.

_"Wltnesses
ALBERT W. BROWN,
MARION E. BROWN,
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