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To «ll whom it may concern:
Be it known that I, SAMUEL K. DENNIS, a

* citizen of the United States, residing at Chi-
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cago, in the county of Cook and State of Tlli-
nois, have invented a certain new and useful
Improvement in Knotters for Grain-Binders,
which is fully set forth in the following spect-
ication, reference being had to the accom-
panying drawings, in Wthh——

Figure 1 1s a side elevation of the knotter

with the parts in the position occupied be- |

fore the binding operation commences. Kig.
2 is a similar view taken with the needle ad-
vanced and the binding operation begun.
Fig. 3 is a similar view taken before the nee-
dle retreats, but with the binding operation
nearly completed. Fig. 418 a diagrammatic
plan view of the cord-holder and tying-billin
a.position corresponding to Fig. 1. Fig. 51s
a similar view taken at a stage just preced-
ing that of Fig. 2. Fig. 6 is a similar view

taken at astage corresponding to that of Kig.

2. Fig. 7 is a similar view taken at a stage
corresponding to that of Fig. 3 and just suc-
ceeding that of Fig. 6. FKig. 8 1s a similar
view taken at a stage just succeeding that ot
Fig. 7 and showing the strands severed. Kig.
0 is a section on the line 9 9 of FKig. 1. Fig.
10 is a section on the line 10 10 of Fig. 1.
Figs. 11 to 13 are detail plan views of the
cord-holder, adapted toillustrate particularly
the paying out of the cord-holder strand.
Fig. 11 corresponds to Kig. 5, Fig. 13 to Iig. 6,

| cbIld Fig. 12 to a position mtermedlate to Flgs

5 and b Fig. 14 is a detail elevation of the
cord-holder.

My invention relates to the knot-tying
mechanism employed in grain-binding har-
vesters, and more particularly to that portion
thereof known as the ‘“cord-holder.”

It is the object of my invention to avoid

some of the defects pertaining to cord-hold-

ers as commonly constructed and in general
to simplify and render more effective the con-
struction and operation of this device.

The drawings illustrate only such parts of
the machine as are immediately connected
with the knot-tying mechanism.

Referring to the drawings by letter, A rep-
resents the breast-plate, hleh is of ordinary
construetion.

[- with a cord-slot ¢ in the usual manner.

To-
ward the upper portion of the said breast-
plate there is secured thereto or formed in-
tegral therewith an upright bracketor stand-
ard B, which extends downward over the
lower portlon of the breast-plate and is
branched or forked into the two arms B’ and
B? of which the formeris the upper. There
is secured to or cast integral with the upper
arm a tubular bearing B3, (Shown particu-
larly in Fig. 9.) In thisbearingis journaled

‘the knotter- actuating shatt C.

Upon the shaft C a;nd close to the bearing
B3 is keyed the knotter gear-wheel D. This
gear-wheel is formed Wlth two concentric
channels upon its inner face, of which D'lies
next to the periphery ot the wheel. D? lies
inside of D'. Along one portion of the chan-

nel D’ is provided a short gear-segment d.

At a eorreSpondmfr point in the inner chan-
nel D? is provided a shorter gear-segment d'.

These two segmentsare so relatwely dlsposed
to each other that the shorter segment will
engage the cord-holder pinion and the longer

segment the tying-bill pinion, both of which

are later described at approximately thesame
time. The knotter gear-wheel is further pro-
vided with the two delay-flanges d? and d°,

‘the former extending around the outer edge

of the channel D', the latter around the outer
edge of the ehaunel D? except at those points
where the said channels are provided with
their respective gear-segments.

In the lower arm B2 of the bracket B there
is formed a tubular bearing B* in which is
journaled the short shaft K of the tying-bill.
The upper end of the said shaft may also

have a bearing in the upper arm B’ of the

said bracket. Intel mediate to thesetwo bear-
ings the shaft is provided with a gear-pinion

“E', which is adapted to engage with the gear-
‘segment (.

Upon one side of the lower edge
of the gear-pinion E'is formed a delay-sur-
face e, so disposed as to contact with the de-
1a,y-ﬂanﬂ'e *>. The lower end of the shatt K
is provided with a tying-bill E? which is of
the usual construction and need not be more
specifically described. It isadapted to make
one complete rotation at each operation of
tying and come to rest with its jaws pointing

This breast-plate is provided | outward in the direction of the cord-slot,
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The bracket-arm B? is provided with a sec-
ond tubular bearing I3° outside of B% in which
is journaled the short cord-holder shaft Ir.

T'his shaft also may have a second bearing 7

intheupperarm B’ of thesupporting-bracket,
as 1s shown in Iig. 9. Intermediate to these
two bearings the shaft F is provided with the
pinion I, the two opposite lower edges of
which are squared off to form two delay-sur-
faces f"and f°. The pinion F'isitself adapt-
ed to mesh with the gear-segment d' of the
Thedelay-surfacesf and
f' are so disposed as to engage alternately
with the delay-flange d?.

To the lower end of the cord-holder shaft
I 1s secured the rotating disk G of the cord-
holder. This disk G, while consisting of a
singleintegral piece, may be described ascom-
prising a collar G', by which it is keyed to

the said shaft If, and two diametrically-dis-

posed arms G* and G?®, connecting the said
collar with the two seo'ment&l par ts G* and
7, respectively. The said 1wo segmental
parts form portions of the same circle and are
concentric with the shaft F. The four edges
where the arms G* and G® merge into the seg-
mental parts G* and G° are preferably round-
ed, as at ¢. The forward end of the segment
(%, as considered according to the direction
of rotation of the disk, terminates in an up-
wardly and forwardly projecting horn ¢'.
The rear end of the same segment terminates
inanupwardly and forwardly projecting hook
¢°. In the same manner the seﬂ‘meut (x° i s
provided with a similar horn ¢* and hook g g*.
The first or movable part of the cord-holder
consists of the rotating disk G, hereinabove
last deseribed. The second part consists of

the oscillating plate H, disposed immediately

below the said disk G. -This plate H is ap-
proximately semicircular in form, arranged
at right angles to the length of the breast-
plate and concentrically with the rotating
disk . The plate H on the cord-slot side is
provided with the finger II', connected with
the straight edge of the plate by the curved
and beveled edge /i. The opposite side of the
plate H is provided with the depression 7/,
flaringoutwardly toward the edge of the plate.

The plate H is supported by being secured
to the top of a short post I. The said Post1s
mounted in a bracket J, secured to or formed
upon the bottom of the breast- plate. This
bracket J is provided with a vertical aperture
J', tapering outward toward its lower end.
The aperture at its upper end is adapted to
fit about the post and prevent rotation or
horizontal movement thereof, but to permit
a slight rocking or oscillating movement in
the direction of either of its sides, for a rea-
son to be hereinafter explained. T'he lower
end of the post is preferably pointed, as at I'.

At the lower end of the breast-plate there
is secured by the set-serew I{ the lower end
of a flat spring K, the upper and free end of
which extends underneath and bhears against
the pointed end of the post I. Thereis pref-
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erably formed upon the breast-plate a rib I<?,
intermediate to the set-screw I and the post
I. As the set-serew is tightened the free end
of the spring is thrown upward by the rib K,
acting in conjunction with the set-screw, and
the 1eq11151te upward tension upon the postl
1S secured.

The needle L, parts of which are shown in
several of the figures, may be of any preferred
construction. The cord-holder strand of the
binding-cordin the tying operation illustrated
in the drawings is designated as M and the
needle-strand as N. |

Upon the breast-plate, in close proxunity to
the tying-bill side of the cord-holder, is rigidly
mounted a knife O in any suitable manner.

The operation of the parts hereinabove de-
scribed is fully illustrated in the accompany-
ing drawings. Figs. 1 and 4 show the cord-
holder strand held by the cord-holder before
the advance of the needle and while the bun-
dle is being formed upon the binding-deck.
This is the normal position of the parts when
the knotting mechanism is out of operation.
When the binding mechanism below iIs set
going, as by the pressure of the grain upon
the compressor-arm orin anyotherusual way,
the knotter gear-wheel begins to revolve.
the same time the needle advances and lays
the needle-strand across one of the segments
of the cord-holder disk in the manner shown
in IFig. 5. As yet neither the cord-holder nor
the tying-bill have begun to rotate, each be-
ing held in its normal position by the delay-
surface upon its respective pinion contacting
with the corresponding delay-flange carried
by the knotter gear-wheel.

When byther revolution of the Lnottel gear-
wheel the segmental racks d and d’ are there-
by brought into engagement with the tying-

bill and with the cord-holder pinions, respec-

tively, these two devices are rotated thereby.
In Figs. 2 and 6 the tying-bill is shown as hav-
ing completed approximately a half-revolu-
tion and the cord-holder disk a quarter-revo-
lution. The cord-holder strand M is paid
out to the tying-bill by the rotation of the
cord-holderdisk. Theneedle-strand N,which
was laid across the segment G*%, is now caught
by the hook g*at the rear end of the said seg-
ment, and both strands are thus held together
and approached toward the knife O.

Figs. 3 and 7 show a stage immediatelysue-
ceeding. 'Thetying-billhasnearlycompleted
its revolution and. is about to grasp the two
strands of the cord between its extended jaws.
The two strands at the same time are about
{0 be severed by the hook ¢® carrying them
against the edge of the knife O. Finally,
while the cord-holder strand is still held be-
tween the segment G*of the cord-holder disk
and the oscillating plate H the horn ¢® of the
segment G° has guided the needle-strand info
such position that the sald strand is caught
between the curved edge ¢ of the said seg-

ment G° and the beveled edge /2 of the oscil-
| lating plate II.

Thus the needle - strand 1is
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about to be engaged betweenthe disk and the
plate and form the new cord-holder strand.
At the nextistage (shownin Fig. 8) the jaws

of the tying-bill have clasped the two strands

and the hook ¢° has carried the said strands
acgainst the knife O and severed the same.
The end of the old needle-strand—now the
cord-holder strand—is clamped between the
segment G°, which has taken the place of the
segment G* and the oscillating plate. The
short end bitsevered from theold cord-holder
strand lies loosely upon the oscillating plate.
When the bundle hasbeen discharged, there-
by tying the knot, and when the needle has
retreated, laying the new cord-holder strand
across the disk-segment G°, the parts will be
in the same position as illustrated 1n Kigs. 1
and 4, except that the disk-segments G* and
G° have changed places.

The foregoing deseribes in general the op-
eration of my knotter.
particular features thereof, together with the
advantages attendant thereupon, remain to
be more particularly pointed out. In the
first place, the manner in which the cord-
holder strand is paid out to the tying-bill 1s
of importance. Itisillustrated in Figs. J, 6,
and 7 and 1s more especially illustrated 1in
Figs. 11, 12, and 13. It will be seen thatthe

extreme end of the cord-holder strand re-

mains practically motionless from the time
that it 1s first severed as the needle - strand
from the knot until it is again severed near
1ts end as the cord-holder strand, leaving the
small end bit loose upon the plate—that 1s,

the cord-holder strand is not drawn through

between the disk and the oscillating plate in
order to pay out to the tying-bill, but is paid

out by the rotation of the segment G* toward |

the tying-bill. This construction and oper-

ation have two important advantages. There

- 1s no wear upon the adjacent surfaces of the

45

50

55

60

disk and oscillating plate arising from the

constant drawing between them under ten-
sion of the cord-holderstrand in order to pay
out to the tying-bill. Theonly wearthatcan
arise in my construction is the very slight
amount that may come from the slipping of
the cord over the curved edge g,which would
be quite inconsiderable. Again, there need
be no nicety of adjustment of the tension be-
tween the disk and the oscillating plate to
regulate the paying out of the cord.
tension may be set at any given amount with-
out affecting the operation of the cord-holder
1n this respect, and the frequent attention to
this tension between the cord-holder parts
necessary to insure proper operation in the
ordinary cord-holder is thereby avoided.
Another particular feature in the operation
of my knotter arises from the construction
and mounting of the oscillating plate 1. It

- is well known that the binding-twine used In

harvesters frequently varies in thickness. 1f
the plate H therefore had only vertical mo-

tion, then at such a point asisrepresented in
Fig.7,when the end of the cord-holder strand

Some of the more.

The

_'

is under the segment G*, while the needle-

strand is being caught under the segment
G5 of the cord-holder disk, if either strand
were thicker than the other the plate H would
be depressed by the thicker one sufficiently
to allow slipping of the more slender strand.
This possibility is obviated by the oscillating
mounting of the plate H, which permits it

7C
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automatically to adjust itself to the differ- -

ences in thickness between the two strands

and to hold each of the two strands up against -

their respective segments of the cord-holder
with equal tension. The tapered aperture J’
of the bracket J, in which the post I of the
oscillating plate is mounted, permits of such
oscillation,which is further facilitated by the
pointed bearing I’ of the said post against
the tension-spring K', | o

Itis obvious from the foregoing description
that the cord-holder disk makes but a half-
revolution during each operation of tying a
knot, while the tying-bill makes a complete
revolution. These movements may be ob-
tained, as is clear from the drawings, by pro-
viding the segment d', adapted to operate the
cord-holder pinion, with a correspondingly
less number of teeth than the segment d,
adapted to operate the tying-bill pinion; also,

it will be seen that the cord-holder pinion re-

quires two delay-surfaces f' and <, which
come into operation alternately, while the
tying-bill pinion is provided with but a single
delay-surface e. It will further be seen that
by the employment of a substantially semi-
circular clamping-plate H, mounted substan-
tially concentric with the rotating disk G, 1
have overcome one of the serious defects of
this class of machines—that is, the tendency
of the cut-off ends of the cord-holder strand
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or any.other foreign material to get between |

the rotating disk and the clamping-plate and
to stay there despite their rotation and to cam

or force the plate and disk apart, so as tore-
lease the cord enough to permit it to slip and-

thus interfere seriously with the tying opera-
tion. By referring especially to Fig. 13 it
will be seen if any cut-off end of the strand
or other foreign material should get wedged

between the rotating disk and the plate that

one-half of arotation of the disk will be suifi-
cient to surely discharge the foreign mate-
rial, as it will be seen that half of the rotat-
ing disk is always entirely beyond and free

from the clamping-plate, so that the foreign

material will surely be released and dis-

charged, which operation would not neces-

sarily result if the clamping-plate were dif-
ferently shaped and disposed relatively to
the rotating disk. TFinally, the depression 7'
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upon the oscillating plate permits the small

severed end of the twine to be more readily
disecharged from between the said plate and
the cord-holder disk.

Many of the details entering into the con-

struction which I have shown and herein-
above described may be altered and various
modifications in the construction may be ef-

130
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fected without departing from the general | a

principles of my invention. I do nof, there-
fore, limit myself to the specific mechanism
shown and described; but

What I claim, and desire t0 secure by Let-
ters Patent, is—

1. In a knotter a CoT d-holder comprising a
substantially semicircular clamping - plate
pivotally mounted at substantially its actual
center, and a rotating disk parallel thereto
and concentric with the curved edge of said

- plate adapted to hold fixedly the end of the
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cord-holder strand between the adjacent sur-
faces of said disk and plate while the rotation
of the disk pays out said strand to the tying-
bill, with means for rotating said disk, and
supports for said plate and d1sk whereby the
disk may be rotated but not rocked and the

plate may be rocked but not rotated to ac-

commodate any variation in the cord, sub-
stantially as described.

2. In a knotter, a cord-holder comprising a
rotating disk, and a clamping-plate normally
parallel with the plane of the rotating disk and
pivotally mounted so that it can be tilted at
an angle to said plane, said disk and plate
adapted to hold fixedly the end of the cord-
holder strand between their adjacent un-
grooved surfaces while the rotation of the
disk pays out the said strand to the tying-
bill; supports for said plate and disk whereby
the disk may be rotated but nhot rocked and

the plate may be rocked but not rotated to

accommodate variations in the size of the
cord; and mechanism adapted to rotate the
said disk through a fractional part of a rota-
tion at each knotting operation, substantially
as described.

3. In a knotter, a cord-holder comprising a
substantially semicircular clamping - plate
and a rotating disk concentric therewith, par-
allel thereto and extending above and be-

yvond the said plate in a dlrectlon away from

the tying-bill, and adapted when rotated to
hold fixedly the end of the cord-holder strand,
while the said strand is paid out to the tying-
bill by that portion of the disk approaching
the said tying-bill; and means adapted to ro-
tate the disk thlouﬂ'h a half—ewcle at each
knotting operation.

1. Ina,knotter a cord-holder comprisingan
approximately semicircular clamping-plate
I, and a rotating disk G, concentric there-
with, parallel thereto, and located thereover,
provided with two oppositely-disposed seg-
ments G* and G°, each such segment termi-

nating at its forward end in a horn and at its |

rear end in a hook; and means adapted to ro-

tate the said dlsk through a 11a,lf-(31rcle at
each knotting operation.
5. In a Lnottel a cord-holder comprising

J
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substantially semicircular clamping-plate
and a rotating disk concentric therewith, par-
allel thereto, and located thereover, consist-
ing of the collar G, oppositely-disposed arms
G? and G® and segments G* and G?, each such
segment terminating at its forward end in a
horn ¢’ and at its rear end in a hook ¢g*; and
means adapted to rotate the disk through a
half-circle at each knotting operation.

6. In a knotter, a cord-holder comprising a
clamping-plate; a mounting for said plate
adapted to prevent its rotation but to permit
thesametooscillate; a springadapted to force
the said clamping - plate toward the cord-
holder disk; and a rotating disk parallel to

‘and located above said plate adapted to hold

the cord-holder strand and the needle-strand
between the adjacent surfaces of the sald disk
and the said plate.

7. Ina knotter, acord-holder comprising an
approximately semicircular clamping - plate
H; a post, I, adapted to oscillate in 1ts mount-
111':‘-‘ in the knottel -framework; a spring K
adapted to bear against the posb I; arotating
disk (x adapted to hold the cord-holder strand
and the needle-strand between the adjacent
surfaces of the said disk and the said plate;

- and mechanism adapted to rotate the disk

through a half—cucle at each knotting opera-
tion.

3. Ina knﬁttel a cord-holder comprising an
approximately emlelrcular clamping - plat
H, and a rotating disk G concentric with said
plate, parallel thereto, mounted thereover,
and provided with two oppositely-disposed
segments G* and G°, each such segment ter-
mmatmq at its forward end in a horn and at
its rear end in a hook; a fixed knife against
which the strands are carried by the 1‘0ta,tion
of the disk; and meansadapted to rotate the
said disk through a half-circle at each knot-
ting operation.

9. In a knotter, an approximately semicir-
cularclamping-plate provided with the finger
H' and beveled edge &; a rotating disk G
mounted concentrically with said plate and
beneath it, and comprising the collar G', the
arms G* and G?, and the segments G* and G°
connected with the said arms by the curved
edges ¢, and each provided atits forward end
with a horn ¢', atits rearward end with a hook
g°; afixed knife disposed adjacent to the said
cord-holder and adapted to sever the strands
carried against the knife by the hook ¢*; and
means adapted to rotate the disk through a
half-circle at each knotting operation.

SAMUEL K. DENNTIS.

Witnesses:
L. M. FoOTE,
JAS. MACPHAIL.
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