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UNITED STATES

PATEN“T' OFFICE.
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M. OSBORNE & COMPANY, OF NEW YORK.

GRAIN=-BINDING MACHINE.
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To all whom it may concern:

Be it known that I, HENRY J. CASE, of Au-

buarn, in the county of Cayuga and State of
New York; have invented certain Improve-
ments in Grain-Binding Machines, of which
the following is a specification. .

This invention has reference to that class
of machines in which a rotary knotting-bill
of the Behel-Appleby type is combined with
a clamp to hold first the extreme end of the
cord and thereafter the two ends of the ap-
plied band.

In this ctass of machines as commonly con-

~structed it is found advisable to yield or
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slacken the eord toward the tyer during the
formation of the knot in order to relieve the
same from excessive strain; and to this end

various contrivances—such as swinging or

yielding cord-holders and cord-holders which
revolve during the formation of the knot—
have been devised.

The aim of my invention is to provide for
thisslackening of the cord to the tyer, and also
for the presentation of the cord to the tyerin
an advantageous position by means more
simple than those hitherto employed; and to
this end it consists, essentially, in comblnmtT
with the tyer a rotary cord-holding disk of
ordinary form mounted on a stationary sup-
port and a co- -operating clamp, the parts be-
ing arranged in peculiar relation to the tyer,
as helelnaftel described, and the disk adapt-
ed to rotate during the formation of theknot
in such manner as to turn under the strain
of the cord and to yield the latter to theknot-
ter, and also in various details appertaining
ther eto, all as hereinafter more fully ex-
plained.

As my devices may be used in connection
with machines which are in other respects of
ordinary construction, I have deemed it suf-
ficient to illustrate in the drawings those
parts which are immediately 1elated to my
improvement.

In the accompanying drawings, Figure 1 is
an elevation of the tying meohanlsm, looking
against the end of the knotter-driving shaft
the breast-plate being shown in sectlon and
the needle or binder arm in side elevation,
the vabious parts being represented in the
positions they oceupy before the band is laid
around the gavel. Fig. 2 is a similar view

"the operating devices.

llustrating the partsin the positions in which
they stand after the knot is partially formed.
Fig. 8 is a section on the line z x of Figs.'l

and 2, looking downward on the tying and

clamping devices beneath. Fig. 4 is a rear
elevation of the cam mechanism for turning
the cord-clamping disk. Fig. 5 is a top plan
view of the disk, the co-operating elamp, and
Fig. 6 is a plan view
showing the relation of the cord to the clamp
and tyer toward the completion of the knot.
TFig. 7 isa top plan viewof the lower or deliv-
ery end of the breast-plate. Fig. 8 isan end
view looking in the direction of the arrow in
Fig. 1, showing the cam mechanism for turn-
ing the cord-clamping disk, the tyer and ‘its
connections being omitted to avoid confu-
sion; Fig. 9, a cross-section on line v y, Fig.

In its general construction and organiza-
tion the tying mechanism herein represented
resembles somewhat that of the ordinary Ap-
pleby binders at present in general use.

A represents the binder deck or table on
which the grain is received; B, the vibratory
cord carrying or binding needle, which is
mounted on a rock-shaft below the table; C,
the stationary breast-plate overlying the
table and grain-passage to act on top of the
gavel; D, a rigid standard bolted to the
breast-plate to sustain the tying mechanism;
E, the knotter-driving shaft mounted at one
end in this standard; F, the knotter-driving
gear mounted on‘said shaft; G, the .rotary
tying-bill; H, the vibratory cord-guiding and
knife-carrying arm, and I the bundle-eject-
ing arm fixed on the shatt E.

The foregoing parts are of substantially the
same construction as those now in general
use, the tyer being made of crdinary form
and provided with a stop-motion pinion g,
through which it is rotated intermittingly by
the action of teeth and delay-surfaces on the
main wheel, as usual. The vibratory arm H
is also constructed and operated by a cam in
the main gear-wheel in the ordinary manner,

that it may assist in delivering the cord and

stripping the knot from the tyer, and thatits
knife h may sever the cord, afterthecomple-
tion of the knot, between the tyer and the
clamp.

Passing now to the subject-matter of my
invention, J represents a cord-clamping disk
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provided in itsperiphery with cord-receiving
notehes, and K a grooved clamp fitting over
the edge of the disk and acting to confinre the
cord in the notches.  The diskis provided on
the lower side with a ratchet-hub and rotated
intermittingly by a pawl j, attached to an
arm 7', which vibrates around the axis of the
disk. These parts are of the same general
character as those now used in the Appleby
machine, except that the disk is made of
greater diameter than usual, and that the
clamp K, instead of being made of the usual
form, is provided near one end with a shoul-
der k. The disk and clamp, instead of being
arranged in the usualrelation tothe tyer, are
placed in the peculiar: position répresented
in the several figures.
the opposite side of the tyer from that on

which the needle approaches and in a plane’
at about forty-five degrees to the axis of the’
The axis of the disk is to ‘one’
side of the path in which the cord is laid by’
the needle, and the parts are in such position
that the cord is laid by the needle across the
disk and info its rear edge on the side dis-
tant: from: the tyer, so that as. the disk re-
volves the cord carried between its edge and:
the clamp K will be held thereby, but yielded:

tyer-spindle.

or slackened toward the tyer.

The cord is laid in a path between the tyer-
spindle and the axis of the disk, as shown in-
Fig. 3; but the receiving and holding edge of:
the disk projects beyond the path of the cord

and of the tyer-spindle in such manner that

as the end of the cord is carried around with’
. the disk toward the tyer it is also deflected,’
as indicated by dotted lines in Fig. 3, so that
it is carried toward the heel of the tying-bill,

o1, in other words, toward the spindle of the
tyer.
the tying-bill in a direction which prevents

it from working off over the end at an im-

proper time. This manner of laying cord to

the tyerisalso advantageous, in that the cord:

is held as near as possible to the axis of the
tyer, which therefore requires but a mini-
mum amount of cord for the formation of the

knot, the tension on the cord being corre-

spondingly reduced. It will also be observed,
on reference to I'igs. 1 and 2, that owing to
the obligue position of the disk the end.of
the cord is gradually lowered by its revolu-
tion, so that it stands primarily in position to
permit the formation of the loop by the rota-
tion of the tyer, after which its end is low-
ered, as shown in Fig. 2, to a position more
nearly parallel with the plane in which the
tyer-bill revolves,so that it stands in position
to advantageously enter between the jaws or
bills of the tyer. Thus it will be seen my
disk performs the fourfold office of holding
the cord, slackening it toward the tyer, urg-
ing it rearward toward the heel of the tyer,
and changing the position of its end, so that
it may be readily grasped by the bill.

In practice I find that the disk arranged
as described will be drawn forward at the

The diskis locatedon |

In this manner it is strained across:

propertimeand tothe proper extent toslacken
the cord during the formation of the knot by
the strain of the cord thereon, and my expe-
rience has shown that it is best to operate
the disk in this manner, the pawl-and-ratchet
mechanism being relied upon merely.to turn
the disk sufficiently toinsure the entrance of
the cord between the disk and the clamp K,
that the latter may secure a firm hold thereon.

Tolimit the slackening action and prevent
the eord from accidentally escaping beyond
the ends of the clamp, the latter is prefera-
bly provided with a shoulder k, overlying the
face of the disk to encounter the cord pass:
ing over -the disk to the bundle, but com-
monly cut away or recessed on the under side,
as in Fig.9, to permit the waste ends severed
from thecord to pass thereunder. Theeclamp
is urged against the disk, as usual, by a spring
k&’ in the form and manner shown, or in any
equivalent form which will answer the same
purpese. Thespring should be made of some-
what greater strength than is usual in other
machines.

The ratchet mechanism for turning the
disk may be operated in any suitable manner;
but I recommend as a simple. construction
that shown in the drawings, in which the
pawl-carrying lever is connected by an ad-
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Jjustable link L to an arm m on one end of o -

horizontal rock-shaft M, which is mounted on
a bracket and provided on its opposite end
with a second arm m’, having a lateral roller
or projection which enters a groove m?in the
rear face of the main gear-wheel F.

I am aware that a main gear for driving a
knotter-pinion has been provided on its rear
face with a cam through which cord-clamping
devices were operated. The peculiarity of
my combination in this regard lies in having
the cam arranged on the rear face of the driv-
ing-gear and in having the rock-shaft M ex-
tended past the edge of the gear and con-
nected to the cam on the rear face. This
leaves an unobstructed space in front of the
gear and affords more convenient access to
the tying mechanism.

The operation is as follows: The cord being
secured at one end between the disk and
clamp and extended thence over the tying-
bill to the needle and thence to the ball or
spool, as usual, the grain is delivered on
top of the cord, after which the needle, as-
cending, lays the cord in the customary man-
ner around and over the gavel across the ty-
ing-bill, and thence to the rear edge of the
disk to the position shown in Fig. 3. The
ratchet mechanism then imparts a slight ro-
tation to the disk in the direction indicated
by the arrow. At this time the cord extends
from the tying-bill upward in a plane obligue
to that in which its bill revolves. Immedi-
ately thereafter the tyer, commencing its ro-
tation, forms the loop of the knot, as usual,
and in so doing strains the cord forming the
ends of the applied band, so that the disk is
pulled around, thereby advancing the ends
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of the cord from their original position to-
ward the tyer until they reach the shoulder
k, and their further advance is stopped.
‘While thus advancing the endsare gradually
lowered until they lie in the position shown
in Fig: 2, when they are grasped by the bill,
after whichthe knotis completed and stripped
in the ordinary manner, the cord being sev-
ered by the knife and the newly-formed end
retained by the disk in a manner understood
by every person skilled in this art.

The lower end of the breast-plate, instead
of being made rigid, as usual;is connected to
the remaining porfion by a perpendicular
pivot-bolt N, so that it may swing laterally.
The upper end of the bolt is secured by a
nut n,encireled by a strong spring »n’, which,
bearing on the movable portion of the breast-
plate, holds the same down foreibly in fric-
tional contact with the stationary portion, so
that under ordinary circumstances it will re-
main in operative position. In the event,
however, of encountering a post or other ob-
struction it will yield and swing laterally
around the pivot, thus preventing the break-
age which frequently occurs in consequence
of the breast-plate projecting beyond the re-
maining portions of the machine. The piv-
otal arrangement is also advantageous in
that it allows the end to be turned out of the
way, so that the attendant may gain access
more conveniently to the tying mechanism.

I do not seek to secure in this patent the
breast-plate having the hinged or pivoted
end except when combined with the friction-
spring, substantially as herein shown.

Having thus described my invention, what
I claim is—

1. In combination with a rotary tying-bill,
the rotary notched disk mounted on a fixed
axis in a plane oblique to that in which the
bill revolves and free to turnatits receiving-
edge under the strain of the cord toward the
bill, the co-operating peripheral clamp hav-
ing a cord-retaining shoulder at its delivery
end, and the cord-placing arm or needle ar-
ranged to lay the cord to the tyer and thence
to the distant edge of the disk, whereby the
disk is enabled to retain the successive ends
of the cord, to direct the cord in an advan-
tageous position to the bill, and to slacken
the cord to the bill during the tying opera-
tion.

-2. In combination with the rotary cord-ty-
ing bill and the cord-placing arm or needle, the
rotary cord-holding disk mounted on an axis
oblique to that of the tyer in position to re-
ceive the cord at the edge farthest from the
tyer, the spring-actuated clamp or shoe act-
ing as the sole means of preventing forward
rotation of the disk, and a pawl-and-ratchet
mechanism, substantially as deseribed, to ini-
tiate the forward rotation. :

3. In a grain-binder, the cord-placing arm
or needle, the tying-bill having its axis on
one side of the path of the cord, the rotary
notched cord-holding disk having its axis on

Y

the opposite side of said path and oblique to
the axis of ‘the tyer, said disk free to turn at
its receiving-edge toward the tyer during the
formation of the knotunder the strain of the
cord, and the co-operating clamp, whereby
the disk is enabled while retaining the cord
to slacken the same toward the tyer and also
deflect it toward the heel of the tyer during
the formation of the knot.

4. The main gear-wheel F, provided onone
face with the teeth and delay-surface to op-
erate the tyer and in its opposite face with
the cam-groove, in combination with the tyer
and . its delay-pinion, the cord-disk and its
ratchet-wheel, the actuating-pawl and its car-
rying-arm, the rock-shaft arranged parallel
with the axis of the main gear and acrossthe
edge of the same, the arm on one end of said
rock-shaft connected with the cam, the arm
on the opposite end of said shaft, and the rod
connecting the last-named arm with the pawl-
carrying arm.

5. The rotary tying-bill and the cord-plac-
ing arm or needle to lay the cord across the
bill to the clamp, in combination with the ro-

tary notched clamping-disk lying in a plane.
transverse to the axis of the bill and in posi--

tion to receive the cord from the needle at
the edge farthest from the tyer and free to
turn at its retaining-edge toward the tyer
under the strain of the cord and the clamp.
6. In a grain-binding machine, the breast-
plate comprising the stationary inner section,
the movable outer section, the vertical con-
neecting-pivot, and the friction-spring, where-

by the outerend of the plateis held normally

in an operative position, but permitted to
yield laterally in the event of its encounter-
ing an obstruction.

7. In combination with a cord-holding disk
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provided with peripheral notches and freeto -

revolve under the stress of the cord, a co-op-
erating clamp or shoe bearing upon the pe-
riphery of the disk and provided at its deliv-
ery end with the projecting lip or shoulder,
and a binder arm or needle arranged to lay
the cord to the successive notchesof the disk,

-whereby the device is adapted to receive and

retain the two ends of the cord in succession
and to prevent the accidental escape of the
cord at the delivery end of the shoe.

8. In combination with the notched cord-
holding disk free to revolve under the stress
of the cord, the co-operating clamp provided
at its delivery end with the cord-retaining lip
or shoulder k, said_shoulder formed, as de-
seribed and shown, with a space between its
face and the face of the disk for the passage
of the waste ends of the cord between them.
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In testimony whereof T hereunto set my -

hand, this 31st day of May, 1888, in the pres-
ence of two attesting witnesses.

HENRY J. CASE.
Witnesses:
Ep. W. RouxDs,
J. FRANK DAvVIS,




