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lo all wiom it may concerm:

Be 1t known that I, LA VERNE W. NOY TS,

a citizen of the United States, residing at
Chleaﬂo in the county of Cook and btate of
Hin 01'.3.,. have invented certain new and useful
Improvements in Cord-Knotters for Grain-
Binders, which, are fully set forth in the fol-
lowing &»peemecbtmn reference being had to the

aceomp&m ing drawings, forming p.-;u tthereof,

wherein my 111\*011‘{1011 is represented as ap-
plied to a grain-binder which binds the grain

standing on end, the needle moving in a hori-

zontal plane and the knotter-actuating shaft
being vertical—

Figure 1 being a reverse plan of my knotter,
as seen lookuw up from below, showmﬂ the
breast-plate and frame in section as cut by a
plane through the needle-slot, the cord-holder

bearings being omitted. Ifig. 2 is a direct

plan, the knotter-actuating wheel being omit-

ted, the breast-plate broken away, and part
of the frame shown in section, as cut by the
same planeasin Fig.1. Fig. 3isa perSpective
of the cord-looper emd a fmme_ pivoted on its
shaft, the bearings of the looper in the knot-
ter-frame being also seen. Fig. 4 isastubble-
side elevation of the breast—pldte and the
frame which is pivoted on the looper-shaft and
the cord-holder—the position of the cord-
looper being shown in dotted lines, the posi-
tion of the parts being as just before the dis-

charge of the bundle and stripping of the

knot from the looper-jaws commences. Kig.
518 a similar view, part of the breashplate

'bemﬂ broken away ﬂlld the cord-holder being

01111tted the position of the parts being as
while the knot.is beingstripped and the bundle
discharged. Iig. (18 a detall sectional eleva-

tion of the cord-looper and the frame which

18 pivoted thereon, and the cutter, the posi-
tion being as in I'ig. 4, the portion of said

f{rame in front of plane indicated by the dot-
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ted line x x, Fig. 3, being cut away and the

cutter being shown in section at that plane.
FF1g. 7 1s a perspective of the looper and the
frame which 18 pivoted on it, the position of

view being from above the outer rear corner.
Fig. 818 a detall elevation of the knotter-act-
uating wheel, showing the relative position
Ol the cams.. - K1g. 9 18 a transverse section

of the bill- 01:)91‘1111@ cam in modified form.
For the further and fuller understanding of
these views 1t may be 110131(36(:1 that, as 1‘eferred
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the parts being as in Ifig. 5, and the point of
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vertical plane, t

to a knotter in more usual position, with the

main shaft horizontal and the knofter-actu-
ating wheel or “cam-wheel” revolving in a
he foregoing plan views would
be elevations and inner and outer elevations
would become plan views.

In the main this invention relates to the
frame which rocks on the looper-shaft and its
several functions and the devices for
ing it and adapting the action of the other
parts to co-operate with it. T'he said ffame
performs five distinet funetions: First, it has
an extension which bridges the needle-slot
and forms the stop for the cord, the bundle
hanging, as it were, suspended over it while
the looper forms the knot; second, it has the
bill-opening cam, and by revolving with the
looper in the reversal of the latter to strip the
knot, and so keeping the cam in the same re-
lation to the bill during such reversal, it
prevents the bill reversing its vibration upon
the reversal of the revolution of the looper,
as 1t would do were the cam Statlonda"y third,
it has a projection for engaging the looper to
restore it to its initial 1)051‘[1011 after 1ts re-
versal; fourth, it has a noteh orhook in which
the cord is received and carried against the
cutter to sever 1t after the knot 1s completed;
fifth, by reason of the peculiar form of the
bill-opening cam ecarried by this frame it
holds the bill closed upon the cord while the
knot is being stripped without the use of a
spring for the purpose.

A is the breast-plate, which is integr 'al Wlth
the frame A’.

@ 18 the rift in the breast-plate for the pas-
sage of the needle and cord. |

Al Al are the bearmgs of the cord-looper
spindle.

B is the cord-looper; B/, the spindle, and B?
the lower rigid jaw of the bill; B?% the upper
vibrating jaw.

C is the knotter—aeu‘mtmﬂ shaft.

C’ is the knotter- aetuatmﬂ wheel.

D is the cord-holder disk; D’ , the clamp. .

- K18 the cutter—a rigid knife fastened to
the knotter-frame. o _

F 18 a frame, which is pivoted on the looper-
shatt or in any case concentrically therewith.

As shown, it has two bearings on the looper-

- shaft—at f beyond the bearing A of the

looper, and at f” beyond the bearing A" in the
opposite direction.
Around the Dbearing f  is formed the Bill-

actuat-
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- Fin a position transverse to the needle-rift
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opening cam /1 which isin the form of a helix
commencing at the back or under side at f!

and terminating after one complete widening

circuit at /', forming between the two points
the shoulder 7%, which is undercut slightly,
for a purpose hereinafter explained. The

vibrating jaw I3® of the looper has the heel

B* about at right angles with the jaw proper
and standing up alongside the cam 7 and
subject to its action, ashereinafter explained.
The frame I’ extends along the further side
of the looper—the side toward the cutter and
holder—and at the end of the looper, between
it and the breast-plate, it is bent back about
at right angles and forms a bridge or gate, F”,

having the edge F!® about parallel with the
rigid jaw B® of the looper.

The frame I stands at rest with said edge

a and quite close to the breast-plate, so that
1t operates to obstruct the cord carried by the

needle, as hereinafter more fully explained.

Sald gate or bridge has preferably the exten-

sion F' forming a lateral guard for the cord
coincident with and overlapping the edge of
the rift ¢, and preventing the cord being
e rift by the revolution

swung asicde out of th
of the looper. | .
In the portion of the frame F which ex-

tends along the farther side of the looper is

formed the cord-receiving notch F2, which

stands at rest near the cutting-edge e of the
cutter K, so that its movement in the direc-

tion of the cutter causes it to carry the cord
in it against that cutting-edge. |
At the end of the frame I toward the knot-
ter-actuating shaft it is provided with two
short lever-arms, If% in a plane radial to the
looper-axis and curved in an arc about the

point of intersection of said axis with the

axis of the shaft C and I in a plane at right
angles to the first and a little aside from the
looper-axisg,-and curves similarly to the arm

I®, the said curvature corresponding to the

carvature of the flange C* of the wheel (V.
The upper end of the shaft B’ is cut away on
one side of a diametrical plane beyond the
bearing f, leaving the semi-cylindrical end ?’,
having its flat surface b coinciding with the
surface of the lever-arm F° at one position,
as seen 1n Kigs, 3 and 7.

The knotter-actuating wheel ¢/ has the

- usual gear-segment, C¥ and delay-surface, C!,
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to rotate and delay the looper by engagement

with 1ts pinion B*; but an interval, C®2, he-
tween the last engaged tooth of the gear-seg-
ment and the beginning of the delay-surface
allows the looper to be actuated independently
of the engagement of the pinion, the pinion
being at that interval free from engagement
with the wheel C’.  Whilethis portion of the

wheel 7 1s revolving past the pinion B* the
- flat surface 0" of the looper-spindle b’, which

~at this stage stands at right angles to the
“plane of the wheel (’, is engaged by the cor-
ner ¢ of the flange or cam C® of the wheel
C’. Said flange is included between the-axial

308,175

planes which bound the interval C&W, but

stands in a plane parallel to that of the gear-
segment C* and delay-surface C'! and on the
opposite side of the plane of the axis of the
shaft B’, so that when it engages the said flat

surface b itrotates the spindle ninety degrees

in the direction reverse to that in which it has
been revolved. The cam-surface of the flange
C¥at the end ¢'*, which first engages the spin-
dle,1sbeveledslightly, so thatit may strike the

flat surface b" slightly beyond the center on
the opposite side from the plane of the seg-

ment C!% but the remainder ¢* of said cam-

surface 1s substantially in the plane of the

axis of the spindle B’ and acts as a delay-sur-
face lying in contact with the surface b un-
til the revolution of the wheel C’ carries the
flange C* beyond the spindle B’ and leaves

the end 4" at the point ¢ in the wheel C’ free

from any engagement whatever. At this
point delay-surface B of the pinion Bt stands
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at right angles to the plane of the delay-sup- -

face C" and in contact with the rounded cor-
ner c'!' thereof, and the further revolution of

- the wheel C again reverses the revolution of
the looper by the engagement of said delay-

surtaces and the looper makes a quarter-turn,
bringing the two delay-surfacesinto contact.
When the corner ¢'* of the flangeC® first en-

gaged the flat surface 6" of the spindle B’, the

lever-arm I™ had just passed beyond the de-
layy-surtace C, upon which it had been riding

thitherto, and the framme I¢, which up to that

time had been restrained from rocking over

‘the spindle-axis—the pressure of the cords

sustaining the bundle hanging over the gate
I’ tending so to rock it— becomes at liberty to
rock in the same direction as the spindle
itself is rocked by the engagement of the suur-

face 0 with the cam C®, as described, and

the lever-arm K°, having its face coinciding
with the flat surface b, is engaged by the said
cam C*¥, and thereby the frame F is positively
rockedin the direction described, and the gate

sle
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E’/ swings around ninety degrees to the posi-

tion shown in Fig. 5, so-allowing the cords

which hung over it free exit, while the guard
" follows in behind the cord and insureg

115

that it isnot detained by any accidental cause.
The cam C'¥, by means of its delay-surface

¢**, holds the frame in the position shown in

Fig. 5, while the knotis stripped off the looper- -

bill, and an instant after the delay-surface C
has come into engagement with the pinion B3*
the delay-surface C!in similar comes into
engagement with the lever-arm F* and rocks
the frame F back with the looper-bill and
holds it in the position in Figs.1 and 4 during
the remainder of the revolution.

Comparing the movements of the looper
and of the frame F, it will be seen that the
frame 1s stationary during the whole of the
direct revolution of the looper caused by the

~engagement of the gear-segment C* with the

pinion B*. During and by means of this revo-

lution the looper forms the knot, and the bill-
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opening cam ¥ has remained stationary with
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the frame F, of which it is a part, and has

~opened the bill of the looper by its engage-
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ment with the heel B* of the jaw B3 and at
the conelusion of said revolution and before
the frame has commenced to rock the said

heel B* has run off the end f%* of the helical
cam /', and the strain of the loop encireling
‘the jaws has caused the heel to drop behind

the shoulder /%3 and immediately afterward,

the segment C" having cleared the pinion I3,

the strain of the cord on the bill due to the
welght of the bundle and pressure of the dis-

charger tending to reverse the looper forces
the heel B® under the undercut shoulder |

713, and either the heel or the shoulder, or
both, being beveled said movement forces
the heel in against the cam, and forces the
jaw B® down upon the jaw B® and causes it
to hold the cord which is between the jaws
very firmly while the loop is stripped off

over them, when at the next instant the

1001)91‘43111 nmheﬁ a quarter-turn accompanied
by the frame I, as above described, and the
bill thereby comes into position pointing in
the direction of discharge, so as to be more
casily stripped of the knot. Thus the form

of said cam-shoulder 7 and the strueture

which permits said ecam to accompany the re-
verse movement of the bill obviates the ne-

cessity of the spring or ecam commonly em- |

ployed to close the bill. - As shown and here-

inabove described, the bevel of the shoulder

1% and of the heel B¥ serves a further pur-

pose. The cord between the jaws, while it
should be firmly held until the loop has pulled -

off and the knothas heen tightened, must then
be released, and thisis pommtted by the struet-
are in question? the cord being foreibly
drawn toward the point of the bill between
the jaws, tending to wedge them apart, and
forcing the heel B* back against the shoul-
der 71 the beveled surfaces sliding on each

other, as the radial motion of the heel causes

a slight rotary motion of the frame F and the
looper relatively to each other. This rotary
motion 18 resisted by the same strain which
causes the wedging apart of the jaws—viz., the
endwise strain ol the cord in the direction of
the looper-jaws—the direction of discharge-—
for the arm ItV of the frame, being in contact
with the delay-surface is prevented from
rocking, except to the limit of the play which

18 due to the lmsenebs of the bearings, and

tothatlimitin one direction it is forced at once
upon receiving the pressure described, and
the looper, having the suarface 0 in contact
with the same delay-surface, and having a
like play at such contact tends to reach 1311(,
limit of said play in the other direction, but
to do so would carry the point of the bill
from which the cord is stretehed out of the

line of strain, which therefore in part resists
saidd motion. T'he amcunt of play allowed
between the delay-surfaces is not sufficient
to permit the disengagement of the heel from

- s mma T ——, =L rar T e

cape of the cord from between the jaws. In-
stead of allowing said play and beveling the

shoulder and heel 1n order to take adv@ntﬂwe
ofit, the hieel and shoulder may be square e and
the shoulder may be overhanging and yield-
ing—a spring attached to the cam f’, as seen
in l*w 9. The jaws heing first closed upon
the eord, by the side pulling of the cord upon
the loop encireling the jaws before the re-
versal of the looper to the stripping position
18 completed the heel is carried under the

overhanging shoulder, and when the fime
comes for pullmn the cord from between the
jaws the heel B, being forced outward, causes
the spr ulﬂ-%h_oulder to y]_e]_d qufﬁclemly to per-
mit the eord to escape. When the cord is

also into the noteh I and into .a noteh of
the holder-disk,where it 1s afterward clamped
in the usual manner. When the frame I¥
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first laid over the bill of the looper, it is laid

rocks with the reverse movement of the looper

on its axis, the cord lying in said notech F=,

and which at that %Lﬂe 15 drawn tense, 18

carried against the Ilwd knife £ and severed
before the lt}m}m reaches the position for
stripping. o

T claim— | |

1. In combination with the knotter-actuat-

1ng wheel, the looper, and the breast-plate, a

frame pivoted about the looper-spindle en-
gaged dirvectly and actuated positively by the
knotter-actuating wheel and bent across the
line of the axis of the looper at the end theré-
of, obstructing the rift in the breast-plate
while the looper forms the knot and swunge
aside by the said wheel when the knot is to 1)0
stripped, substantially as set forth.

2. In combination with the looper and
breast-plate, the frame rocking over the Spin-
dle thereof, and having at one end a projec-
tion or finger extending across the line of the
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looper-a-};is at the end of the looper, and hav-

ing at the other end the lever projections K°
and F* at right angles to each other, the
1{110Lter-aetuamnn whec,l having the S%etoml
cams and delay ~sarfaces O3 and C4in planes
on opposite sides of the knotter-axis, the ends
of said tracks engaging the projections I and
i1, respectively, 11ter1mtely to rock the frame
in opposite directions, substantially as set
forth. - |
3. In combination with the knotter-actuat-
ing wheel, the looper reversing its revolution
to St11p tlh_, knot, the frame pwoted about the
looper-spindle and engaged directly and actu-
ated positively by the Lknotter - actuating
wheel independently of the looper, and hav-
ing the cam which opens the looper-jaws,
sald frame rocked by the knotter-actuating
wheel and accompanying the looper in its re-
verse movement, substantially as set forth.
4. In combination with the looper, the bill-
opening cam having the undercut shoulder
13 over which the heel of the vibrating jaw
‘drops to allow the bill to close, said looper

the shoulder, but is qufﬁment to allow the es- | reversing its revolution after the heel passes
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sald shoulder, whereby the heel is crowded

under the shoulder and the bill is forced shut,
substantially as set forth.

5. In combination with the looper revers-
1ng its revolution to strip the knot, the bill-
opening cam having the undercut shoulder 115,

over which the heelof the vibrating jaw dr ops ;

<0 allow the bill to close before reversing, the
saidd cam remaining stationary when the
looper first reverses, but afterward rocking

with 1t 1n its reverse motion, substantially as |
opening cam and the cord- -receiving hoo]{ |

set forth. -

6. In combination with the knotter-actuat-
ing wheel, the looper reversing its revolution
to strip the knot, the frame pivoted about the
looper-spindle, engaged directly and actuated
positively by the knotter-actuating wheel in-
dependently of the looper,and having the cam
which opens the looper-jaws provided with the
undercut shoulder 715 to engage the heel of
the Vlblatmg jaw, 8 said fm,me accompanying

the looper in its reverse movement, substan- :

tially as set forth.

7. In combination with tho looper which
reverses its revolution to strip the knot, the
frame pivoted about the looper-spindle hav-
ing the bill-opening cam provided with the
undercut shoulder %%, and having the lever-
arm I°, and the knot’rer-a(,tua,unﬂ wheel hav-
ing the cam CH, to engage the lever-arm and
1"00]{ the frame, Sul’}bmnti&lly as set forth.,

3. In ecombination with the looper which
reverses to strip the knot, the frame pivoted
about the looper-spindle having the bill-open-

f13, and having the lever-

398,175

mg cam provided with the undercut Shouldel‘ 35

arm F* and the
knotter- aetucttmﬂ wheel having the oear-seg-
ment engaging the looper-pinion, and the de-
lay - surface C¥ engaging the lever-arm F*
until after the pinion clears the segment, sub-
stantially as and for the purpose set forth.

). In combination with the looper, the frame
If, pivoted on the looper-spindle and rocked

thereabout by direct engagement with the

knotter-actuating wheel, a,nd having the bill-

substantially as set forth.

10. In combination with the knotter-actuat-
ing wheel and the looper, the frame T, pivoted
on the looper-spindle and rocked thereabout
by direct engagement with the knotter-actu-
ating wheel, which engages it directly and
aetuates it posuwely and having the bill-
opening cam and the cord - obstruetm oate
both integral with it, substantially as set
forth.
- 11. In combination with the looper, the
frame I, pivoted about the looper-spindle and
rocked thereabout by the knotter-actuating
wheel, and having integral with it the cord-
obstr*uetmg gate and the cord-recelving hook
I substantially as and for the purpose set

f01"13h

- LA VERNE W. NOYES.

Attest:
CHAS. S. BURTON,
WILLIAM IF. WIEMERS.
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