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~angles to the plane of the cutters
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To all whom it may concer:

Beitknownthatl, JOHN K. STEWART, a ¢iti-

zen of the United States residing at Chleabo
county of Cook, and State of 1111]1018 have in-

vented certain new and useful Im provements

in Shearing-Tools, which are fully set forth
in the following spemﬁeatlon reference being
had to the accompanying drawings, formmﬂ‘

a part thereof.

In the drawings, Figure 1is a longitudinal
section of my im proved shea,rmﬂ'-tool at right
Fig.21s a
130p plan of the lower member of the tool, the
shank or handle being broken away and the
cap and tension devicesremoved. Fig. 3184

" section ab the line 33 on Kigs. 1 and 2, show-
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ing the position of the parts when the mov-
ing cutter is at the extreme of its oscillation.
I‘1g 4 is a section at the line 44 on Kig. 1.
Fig. 5 is a longitudinal section similar to b I‘w
1, showing a slightly-modiﬁed form of pivotal
joint for the cutter-actuating lever-arm. Iig.
6 is a section at the line 6 6 on Fig. 5. Fig.
7 1s an edge elevation of a swivel-ring form-

ing part of the cutter—opemtlnw -lever connec-

tions.

My present invention consists of certain de-
tail improvementsin the devices for pivoting
and applying pressure to the cutter-actuat-
ing lever-arm and pressure-bar, the purpose

of said improvements being to avoid inequal-

ity of pressure exerted upon the oscillating
cutter at different parts of its path and ren-

dering the device in respect to this feature .

less sensitive to slight derangements of posi-
tion of the parts,such agareliable to be caused
in the readjustments incident to use, clean-
ing, &c.

A is the shank, in which is provided the
bearing for the driving-shaft B3, a steel bush-

ing C being driven into the shell of the shank

to afford such bearing and projecting through

the shank proper at the inner or forward end

into the expanded portion A’, which I term
the ‘““housing’ and to which, at the forward
end and lower side, the fixed cutter or comb

-D is made fast.

K is the cap or upper plate of the shell or
housmﬂ' It is secured to the lower member
or body piece A A’ byscrewseee. The cap Lk

has the boss E’ vertically apertured and inte-
riorly threaded to receive the tension-screw I.

G is the oscillating cutter. It is engaged,
actuated, and pressed upon the lower cutter
by the cutter- actuatmg and pressure arm or
lever H. This arm is forked at the forward
end, and two fork-fingers H' H' bear upon the
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upper surface of the outer of three teeth of

the eutter G and are also provided with pins
H? H?, which are screwed through the fingers

| from the npper side and project downward

into suitable aperturesin the cutter &, where-
by the pressure and lever arm positively en-
gages said cutter to oscillate it. |

The forward end of the shaft has a custom-

60

ary crank device consisting of the enlarged

head B’, having the crank-pin stud b’, on

roller 0%, which is provided with a vertical ¢y-
lindrical trackway at A* in the lever-arm H,

whereby the rotation of the shaft causes the
crank to oscillatesaid leveraboutits fulerum,

hereinafter described. To insure clean cut-
ting, all three of the teeth of the cutter C
should receive direct pressure holding them
on the fixed cutter. If the pressure-arm had

three fingers bearmw on- the three teeth, re-

speetwel y, all said teeth being rigid, absolute
accuracy of construction would be necessary
to secure transmission of pressure to all three
of the teeth, for if either one of the fingers
of the pressure-lever were a trifle longer than
the others, or if any one of the three teeth of
the cutter were slightly more or less worn on
the cutting-face than ou the remainder, or if
any foreign matter, however slight, should

| become mtel posed between any ﬁnﬂ*er of the

lever and the cutter the whole pressure would
be received by one tooth and the other teeth
would experience only such pressure as might
be transmitted by the stiffness of the cutter
from the point of pressure upon that one
tooth. Toavoid this difficulty, it 1S necessary

to make one of the three fingers of the lever

otherwise than rigid with the other two, and

: for this reason 1 prowde the finger II3 piv-

oted to the lever-arm II at /® and e*‘itendmw
underthe web of the lever-arm forwardly be-
tween the two rigid fingers and bearing upon
the middle tGOth of the cutter G. The Nnec-

- which is mounted a spherical antifricetion- -
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essary pressure is applied to the lever-arm by -

means of the adjusting-serew K and a pres-
sure-pin, commonly called a ** dolly,” J. The

| dolly is stepped at 2® on the upper surface:
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ot the pivoted finger I1% the web of the main

arm of the lever heing apertured to admit the

dolly through the pivoted finger. The dis-
tance of the step 2% from the pivot A% is so
related to the entire length of the finger and
to the distances from the pivot /i’ to the end
of the fingers H' and to the fulerum, respec-
tively, of the lever as to cause the pressure
exerted on the three teeth of the cutter G to
be substantially equal.

In respect to its function of tmnsmlttmw
the desired pressure to the cutter the dolly
operates precisely as if stepped directly on
the main arm of the lever, and the finger H3
being considered part of the lever the dolly
may be referred to in general terms as
““stepped” on the lever. As the lever osecil-
lates, the step of the dolly being carried to

‘right and left of a vertical line through the

center of its spherical foot, it is evident that
if said dolly were connected at its upper end
at a fixed pivot the pressure exerted by it on
the lever, and thereby on the cutter, would be
lost as soon as it passed either way from its
central or vertical position, and that in order
to cause it to maintain continuous and uni-
form pressure provision must be made at its
uppér end for compensating for the increased
distance of the foot from any fixed point as
the lever oscillates away from the central
position. This result has been measurably
accomplished heretofore by making the upper
end of the dolly convex and approximately
spherical, the radius of curvature of such con-
vex head being such as to afford the compen-
sation necessary while operating against a
perfectly-horizontal surface, such horizontal

- surface being provided at thelower end of the
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tension-screw. Thedifficulty experienced in

ihe use of such a structure arises from the

factthat absolute parallelism between the flat
end of the tension-screw and the plane of
movement of the cutter is necessary and if

" not maintained the cutier will bind at one
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end of its path and be slack at the other end.
It is practically impossible to maintain such
parallelism in continued use of the tool, very
slight springing of the parts, such as is liable
to occur in use, the accidental interposition
of fibers of wool or hair or particles of dirt be-
tween the cap and the body when assembling
the parts, oranaccidental bruising of the Sea.t
of the body upon which the cap 1ests at one
side or the other being frequent causes of
disturbance in the parallelism of the two sur-
faces and making necessary the utmost care
and extreme precision to insure even meas-
urably-uniform pressure and causing the tool
in the hands of an inexpert operator to be
practically never entirely correct in adjust-
ment in this respect. This diffienlty I have

avolded by the construction shown in the
drawings, in which the upper end of the dolly
is provided with a socket having cylindrical
walls and terminating the tensmn—screw with
a knob or head I, whose circumfer ential pe-
ripheryis curvedi in the form of a middle seg-

o 646,377

ment of a sphere whose diameter is that of
a cylindrical socket of the dolly and whose
center is in the axis of the tension-screw, as
at f, so that the dolly working about such
knob with an oscillatory movement has its
axls maintained always in line intersecting
at some point the axis of the tension-screw
or so that if the dolly were connected by a
horizontal pivot through the center fit would
swing about the knob, maintaining the inner
evhuducal surface of its socket in contact
with the spherical periphery-of the kuob.
The end of the knob of the tension-screw is
convex in the form of a segment of a sphere
whose centeris at /' in the axis of the tension-
screw and considerably above the center 7,
so that a plane being located horizontally
through the center f the verfical distance
from said plane to the spherical end of the
tension-screw decreases from the center out-
ward. The bottom of the socket in the dolly
1s concave upwardly, so that the distances of
points in this surface from the center of the
spherical foot of the dolly increase from the

center outward of an amount equal to the

divergence from such concave seat to an arc
7, Str u(,k about said center of said spherical
foot. The radii of the concave bottom sur-
face of the socket and of the convex end of
the tension-screw may be such that the sum
of the variations above noted—to wit, in the
distance of different points of the convex
surface of the knob from a horizontal plane
and the difference in the distances of points
in the concave bottom of the socket from
the spherical arc about the center of the
foot—shall compensate for the leaning of the
dolly as its foot oscillates with the same de-
gree of accuracy as the same result may be
eﬁected in the employment of a spherical
conveXx head of the dolly operating against a
flat end of the tension-screw; but the convex

end of the knob being at all points equally

distant from the center 1" and this center be-
ing midway between the opposite side bear-
ings of the cap in the body any slight dislo-
cation of the cap caused by the abrasion of
1ts seat or interposition of foreign matter De-
tween it and its seat at one side or the other
or 1nequality of such surfaces at opposite
sides has practically the effect merely of tilt-

ing the cover approximately about the center

/' or of so tilting it slightly and at the same
time elevating that center very slightly. The
tilting about this center of the convex end of
the tension-screw does not disturb the rela-
tions of the parts nor increase or diminish the
distance from the foot of the dolly at any
point in its oscillation to the bearing-surface
on the end of the tension-secrew dir ectly above
that pomt and the slight elevation of said
center ' may of course be directly compen-
sated by corresponding adjustment of the
tension-serew in the boss E’, and it thus re-
sults that the substitution of the concave sur-
face of the bottom of the socket in the dolly
for the convex end of the dolly in former
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structures and the substitution of theconvex
end of the tension-screw for the flat end of the
former structures avoids the difficulty expe-
rienced in the use of such former structures.

It will be observed that the cutter-actuat-

ing and pressure lever has three movements
about its fulecrum—first, a horizontally-oscil-
lating movement by whichitactuates the cut-
ter; second, the slight vertical oscillation nec-
essary in the adjustments of tension above
considered, and, third, an axial oscillation
which isnecessary to allow the oscillating cut-
ter to accommodate itself at all times to the
surface of the fixed cutter in which it bears,
and thus to avoid binding or crampingatany
stage. To afford facility forthese three move-
ments without imposing a cramping or bind-
ing strain upon any of the parts on account
of any of these movements, the lever requires
practically a universal joint .at its fulerum.
Such joint is shown in two forms. In Figs. 1
to 4 a loose ring or sleeve K is seated in the
reduced inner end of the bushing C, being re-
tained by a collar L, and to this ring the cut-
ter-actuating lever and pressure-arm is piv-
oted, being preferably branched at the rear
end, so as to stride the ring and obtain a pivot-
bearing thereon both at the upper and lower
side of the latter, pivot-studs M M being set,
into the ends of both arms or branches of the
lever, so as to engage the ring at diametric-
ally-opposite points. In the form shown in

- Figs. 1 and 2 the slight vertical movement
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required for the adjustment of the tensionis
accommodated by slight and almostimpercep-
tible elongation of the socketsin the ringinto
which the pivot-studs take and the axial osecil-

lation of the swivel-like movement, it will be

seen, is afforded by the ring K being free to
rotate about its seat on the bushing.

In Figs. 5 and 6 I have shown a structure
adapted to accomplish the same result with
somewhat more strictness of mechanical con-
struction. In the form shown in these figures
the bushing has a spherical swell or knob-like

seat provided on the forward reduced end,

and a ring corresponding to the ring K and
indicated by theletter K* has correspondingly
spherical concave inner surface adapted to
seat on the spherical knob and to have move-
ment; thereabout both for the purpose of ver-
tical oscillation and of the axial or swivel-like
oscillation of thelever. The pivot-studs M M

in the two arms of the lever engage the ring

K® at diametrically-opposite points at top and

~ bottom, and the lever is thereby fulerumed

6o

for the purpose of its eutter-actuating move-
ment, as in the other form; but the vertical
play required for the tension adjustment be-
ing in this form provided for by the spherical
bearing which the ring has on the bushing
the pivot-studs may fit accurately without
longitudinal play in the pivot-sockets of the
ring. Forconvenienceinassembling thisform
of joint I prefer to make the spherical knob
on which this ring K* seats in the form of a

ring P, lodged on the cylindrically-reduced |

co

in the same manneras thering Kis retainedin
the form shown in Fig. 1, and in order to in-
troduce this exteriorly-spherical ring into the
concave seat provided for it in the ring K*, 1
make the former of three parts, as shown in
Fig. 6, the two larger parts P’ P’ being each
enough less than half of the entire ring to
permitthem to be introduced into the concave
seat, and these being placed in contact at one
end the third piece P? can be introduced be-
tween their opposite ends, filling oat the eir-
cle. The partsthus assembled can then be in-
troduced bodily on the cylindrically-reduced
bushing and followed by the retaining-collar
L% 1In both forms, to assemble on the lever
between the fulerum-arms all the parts which
are to be retained on the sleeve by the collar
It and to introduce the lever-arm with the
parts thus assembled over the erank-head, the
spherical antifriction-roller b* on the crank-
pin is removed therefrom and placed in po-
sition in the cylindrical trackway provided
forit in thelever, and the crank-pinis entered

into theroller by thesame movement by which

the ring is passed onto the bushing.
I claim— '
1. ‘In a shearing-tool, in combination with

1 end of the bushing and retained by a collar L*
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the fixed cutter or comb, the oscillating cut- .

ter and its actuating pressure arm or lever;
a shell or base in which said parts are mount-
ed and with which the combisrigid; a remov-

able cap and a tension-screw set through the

cap; a pressure-pin pivotally stepped in the
pressure-arm and provided with a head whose
centeris nearer the pivotal center of the step

100

than any other point onsaid head; the tension- .

screw having a Spherical convex lower end
on which the pressure-pin head bears and has
a rolling action, the curvature of the tension-
screw terminal and form of the pressure-pin
head being together calculated to compensate
for the oscillation of the pin.

9. In a shearing-tool, in combination with
a fixed comb or cutter, the oscillating cutter;
a shaft from which movement is communi-
cated to said cutter, a ring swiveled about the
bearing of the shaft, and the cutter-actuating
lever pivoted to said ring at a line substan-

‘tially at right angles to the plane of oscilla-

tion of the cutter. |

3. In a shearing-tool, in combination with
a’ fixed comb or cutter, the oscillating cutter;
the shaft from which such cutter derives its

metion; a ring swiveled about the bearing of

the shaft; a crank on said shaft forward of
said bearing; the cutter-actuating lever piv-

oted to the ring at a line at right angles to

the plane of oscillation of the cutter, and en-
gaged and actuated by the crank .forwa,rd of

- Said pivot.

4. In a shearing-tool, in combination with
the fixed comb or cutter, the oscillating cut-
ter; the driving-shaft journaled in bearings
fixed with respect to the fixed cutter and hav-
ing a ecrank-wrist pin at the forward end, the
cutter-actuatingleverengaging at the forward
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end the oscillating cutter and being engaged -

intermediate the same by the cerank-wrist
being extended at the rear both above and
below the shaft-bearing and pivoted to the
latter at diametrically-opposite points there-
oninaline at right angles to the plane of os-
cillation of the cutter. |

5. In a shearing-tool, in combination with
a fixed comb or cutter; the driving-shaft; the
oscillating cutter and its actuating-lever, the
fulerum of said lever-arm being provided by
means of a ring swiveled about the bearing
of the shaft and to which the lever is pivoted
in a line at right angles to the plane of oscil-

15 lation of the cutter. |
6. In a shearing-tool, in combination with

4 , 646,377

a fixed comb or cutter, the oscillating cutter
and its actuating-lever arm, the fulerum of
sald lever being formed by means of a ring
having a spherical seat about the bearing of

the shaft and provided with diametrically-

opposite pivot-studs for the leverin a line at
right angles to the plane of oscillation of the

cutter.

In testimony whereof I hm;'e""hereunto seb
my hand, in the presence of two witnesses, at
Chicago, Illinois, this 8d day of December,

1398. .
| | JOHN K. STEWART.
Witnesses: |
S. A. STOKES,
M. LINDIG.
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