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To all whom it may concern: :

Be it known that we, EDWARD HaAWLEY
and CHARLES L. BARRETT, citizens of the
United States, residing at Allegan, in the
State of Michigan, have invenied certain new
and useful Improvements in Grain-Binders,
of which the following is a specification, ref-
erence being had therein to the accompany-
ing drawings.

Our invention has reference to the bind-
ing of grain, and more particularly to that
mode of binding in which the band employed
is composed of straw twisted or formed into
a rope; and it has for its object the produc-
tion of an apparatus for forming and apply-
ing the band to the sheaf or gavel, whereby
the binding may be more securely done and
generally better and more satisfactory re-
sults obtained than has been possible by the
modes heretofore in vogue, - .

For the purpose of illustrating and deserib-
ing our method we show in the accompany-

. ing drawings a form of apparatus which we
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have devised by which the various steps
thereof may be successively and automati-
cally carried on. .

In such drawings, Figure 1 is a plan view.
Fig. 2 is an elevation. Fig. 3 is a transverse
section on line z = of Fig. 1. TFig. 4 is a de-
tail perspective view of one section of the
sheaf-compressor we employ, taken from a
pointtoshow the device for securing the straw
bandin place after having been formed and
placed around a sheaf. Fig. 5 is a similar
view of the same parts in position to com-
plete the binding process., Fig. 6 is a detail
view of the straw-twisting hooks, and Fig. 7
is a view of a portion of twisted straw.

The mechanism we show is adapted foruse
in conjunction with any “desirable form of
self-binding reaping or harvesting machine,
and may be attached to and operated there-
from as may be found expedient; but,as it is
not essential to an understanding of its mode
of operation, we have not shown any such
machine. This mechanism consists, essen-
tially, of a device for receiving and compress-
ing the sheaf, a device for producing the
straw rope, and a device for securely fasten-

ing such rope after it has been placed around
the sheaf. In describing our apparatus we
shall pursue this order.

As shown in the drawings, there are two
semi-cylindrical compartments A and A’, of
unequal length, arranged axially in line with
but separated by a space from each other,
which constitute together a receptacle into
which the grain, after being cut, may be de-
livered by any of the means usually employed
for this purpose, that shown in the drawings
being merely an elevated inclined table or
platform B. Attheirouter opposite ends said
compartments are provided each with heads
o and @/, respectively, from the centers of
which project outwardly shafts C and ¢’ into
suitably-supported elongated bearings ¢ and
¢’, which permit of their rotation, and in con-
sequence, also, that of the compartments A
A’, besides constituting means for supporting
said compartments. ’

To effect the compression of the sheaf or
gavel after its delivery and formation in the
compartments A A’ on the inner adjacent
ends thereof, semicircular compressor-arms
D and D’ are mounted on rock-shafts d and
d’, which are supported in bearings provided
on the front or bundle-discharging side of
said compartments, and along which they ex-
tend parallel with the axis of the compart-
ments. Loosely mounted on theshafts C and
C’ between their bearings ¢ and ¢’ and the
heads of the compressor-compartments, so as
to revolve on butindependently of them, are
cams E and E’, which engage crank-arms d?*
d® upon the ends of the rock-shafts opposite
to those carrying the compressor-arms, said
cams and cranks operating tegether to cause
the necessary movements of said compressor-
arms to effect both the compression of the
sheaf and to permit cof its discharge after be-
ing bound. Duplicate trains of gearing F

and F’, driven from a shaft G and meshing
with gears H and H’ on the compressor-com-
partment shafts, are employed to effect the
simultaneous and uniform rotation of said
compartments; and rotation of the cams to
operate the compressor-arms D and D’ is ac-
complished through gears I and I’, arranged
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thereon and driven from the same trains of
gearing F F’, the relative diameters of the
gears H H’ and IT” being such that there are
two revolutions of the compartments A A’ to
one of the cams E E’, the purpose of all of
such arrangements and operations being
hereinafter set forth,

Any convenient means may be employed
for rotating the driving-shaft G.

Having now described the mechanism for
effecting the compression of the sheaf or
bundle, we will now describe that shown for
the production of the straw necessary for
making the binding-band and for twisting it
into “rope.” :

- Mounted upon the shaft G is a yoke K,
which is capable of a certain degree of oscil-
lation thereon and carries on one of its arms
a bar L, whose end constitutes a knife I,
which has such position with relation to the
compartments A A’ as to extend into the
space between them in proximity to the com-
partment A’, and, when a sheaf of grain is
therein, is adapted to engage with it at a
point distant about one-third from the butt
portion thereof and to eut into and sever the
straw on the surface to a depth to be deter-
mined by the thickness of band desired. A
plate I, projecting from the sides of the knife
l, and preferably made adjustable, by its en-
gagement with the surface of the sheaf lim-
its the depth to which the knife ecan caf.

The twisting apparatus consists of two
hooks M, of the shape shown best in Fig. 6,
secured to the end of a shaft m at points dia-
mefrically opposite each other, which shaft
has bearings in and is supported by the yoke
K and has upon its opposite end a bevel-pin-
ion m’, meshing with a crown-gear ¢’ on the
driving-shaft G. As shown, this shaft ex-
tends downward and to one side, so that the
twister-hooks are adjacent to the inner end
of the compartment A and about on a level

with the bottom thereof, in position to en-

gage with and twist the straw as it is cut by
the knife I. The operative positions of both
the knife and twister are maintained by a
bar N, connecting the yoke K to a lever O,
pivoted at or about its center to the under
side of the delivery-table at b and engaged at
its other end by a spiral spring P, whose ten-
sion is sufficient to cause the knife to bear
with such force against the sheaf of grain as
is necessary to cut the straw. A ecam Q,
mounted on the shaft G, engaging with a bar
0’, rigidly attached to the lever O at its piv-
otal point, furnishes means for swinging the
yoke so as to remove the knife and twister
when desired away from the sheaf of grain.
It will be observed that as the cam Q rotates
the rear end of bar O’ will be raised and the
upper end of the lever O thrown forward
against the action of the spring P, causing
the lower end of lever O and rod N to move
the yoke, with its cutter and twister, away
from the bundle.

419,945

The mechanism for securing the band after
its formation and passage around the sheaf
isas follows: Arrangedtoslidelongitudinally
in suitable guides on the outside of the com-
partment A is a bar R, provided at one end
with rack-teeth r, that engage with a pinion
s on a vertically-arranged shaft having a
bearing.also on the side of the compartment

' A, which shaft carries a hook S, whose func-

tion is to co-operate with the hooked end of
a second longitudinally-movable bar T, ar-
ranged on the inside of the compartment A,
in securing the free end of the straw rope, as
hereinafter specified. The bars Rand T are
arranged parallel to each other, and at con-
tiguous ends are connected toa short rocking
lever U, pivoted to the side of the compart-
ment A nearer to its point of attachment to
the bar R than to the bar T. From this le-
ver U the longitudinal movements of the bars
R and T are at the proper time effected, and
by reason of the relative positions of their
points of connection therewith the barT has
considerably more movement than the bar R.
The lever U receives its movement from a
lever V,having one end bifurcated and in en-

gagement with a pin wu, projecting from said

bar U, and its other end in engagement with
a cam g% secured to and rotating with the
shaft G. :
The operation of the mechanism shown and
described is as follows: As has been before
stated, the grain after being cutand conveyed
to the table or platform B is discharged into
the receptacle composed of the compartments
A and A’, with the head in the compartment
A and the butt in A’, the compressor-arms D
D’ at this stage of the operation being thrown

open into the position shown in dotted lines..

When a quantity sufficient to constitute a
bundle or gavel of suitable size has been ac-
cumulated and packed by any of the devices
usually employed for this purpose, the com-
pressor-arms by the operation of the cams E
E’ and cranks d? d® are caused to encirele the
bundle, which is thus securely confined in
place in the compartments A A’, receiving its
compression at two points. Immediately fol-
lowing the operation of the compressor-arms
the yoke is swung upward, so as to bring the
knife against the bundle and the twisterinto
its operative position, said parts being held
yieldingly in proper location with reference
to the bundle by means of the spring P. As
has been stated, the compartments A A’ are
of unequal length, that of the one A being
such that the compressor-arm D thereof is
approximately at the longitudinal center of
the sheaf to be bound, while that of the one
A’ is such that its compressor-arm D’ engages
with the sheaf at a point about half-way be-
tween the compressor-arm D and the butt of
the sheaf. 'The straw for forming the rope is
used from that portion of the sheaf extend-
ingbetween said compressor-arms. Uponthe
coming into position of the knife and twister
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the compartments A and A’ and the bundle or
sheaf therein, by means of the described
trains of gearing, commence to revolve, and
as the knife is caused to bear against the same
at a point adjacent to the compressor-arm D’
the surface straw will be severed to a depth
to be determined by the thickness of the band
or rope desired, which may be regulated by
means of the adjusting-plate I, attached to
the knife, said severing or cutting continuing
during the revolution of the bundle,so that
when said revolution has been completed the
bundle of straw will be entirely circumecised.
Simultaneously with the rotation of the bun-
dle and the severance of the straw by the
knife the twister-hooks engage with the ends
as they are produced at a pointin proximity
to the compressor-arm D and effect the nec-
essary twisting into rope, such straw ends fa-
cilitating this engagement by springing out-
ward from the body of thesheaf or bundle by
reason of the compression by the said com-
pressor-arm D. Owing. to the peculiar
curvature of the twister-hooks the straw
as it is being formed into band or rope
will be quite tightly engaged thereby, so

~ that in- consequence there will he produced
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tension enough to insure the close wrapping
of the bundle by it. The band thus formed
is integral with the bundle it serves to
bind, and is secured in place to prevent its
untwisting by forming more than is needed
to just encircle it by causing the bundle
to make a second rotation, which excess
is caught by the hook S, (whose position
until this point in the operation has been
reached is one lying across the band a few
inches from the point where it was com-
menced, being placed there shortly after the
twister has begun its work,) which is rotated

for the purpose by the rack-bar R and pinion,

and said band is passed across itself in a line
parallel with the axis of the bundle, and then
is again engaged by the hooked end ¢ of the
bar T, and by its movement passed or tucked
under itself and into the body of the bundle,
the revolution of the bundle ceasing long
enough for this purpose by reason of the pro-
visionr on the driving-shaft G of a mutilated
gear-wheel, as shown. Upon the completion
of this operation the swinging yoke is oper-
ated so as to remove the knife and twister
away from the bundle, and the ecompressor-
compartments then complete their second
revolution and arrange themselves into posi-
tion to permit the bundle to be ejected or re-
moved from them, the compressor-operating
cams having in the meanwhile rotated just
half as rapidly, completing their rotation
simultaneously with said compartment and
throwing open the compressor-arms to posi-
tion to allow the exit of the bundle and the
entrance of another quantity of grain for a
repefition of the operation just described.
After the band has been formed around the
bundle, and at the point where it begins to

lap orform the excess, the straw which is be-
ing twisted to make the lap or excess inter-
locks with the straw of the band just formed
and unites with it in the process of twisting,
thus forming a continuous band around the
bundle, the only object of tucking the last-
formed portion under the band into the bun-
dle being to prevent its untwisting and the
more effectually to secure it in place, asabove
stated. :

By our process and apparatus grain can be

most expeditiously bound, as the formation -

of the band is simultaneous with its appli-
cation to the bundle, and by reason of the
fact that it is integral therewith its accidental
removal and the falling to pieces of the sheaf
or gavel are impossible.

It is to be observed that the place at which
the strawis cut and afterward applied to the
bundle is such that only the “butt” portions
of the severed straw are lost, and that in no
manner are the head ends disturbed or dam-

-aged.

Having described our invention, what we
claim is—

1. The combination of a rotatable bundle-
receptacle provided with compressing devices,
a knife held against the bundle at a point be-
tween its ends, and a twister arranged in close
proximity to the bundle and adapted to twist
the straw cut into a band as the bundle re-
volves, substantially as described.

2. The combination of a rotatable bundle-
receptacle, a knife held yieldingly against the
bundle at a point between its ends, and a
twister arranged to twist the straw cut by the
knife, substantially as described.

3. The combination of a rotatable bundle-
receptacle, a swinging yoke or frame K, car-
rying a twister and knife, and means for
automatically throwing this yoke toward and,
irom the bundle, as and for the purpose set
forth.

4. The combination, with a rotatable bun-
dle-receptacle and twister, of a reciprocating
hook %, a rotating hook S, and means for op-
erating these hooks simultaneously, as and
for the purposes set forth.

5. The combination, with a rotatable bun-
dle-receptacle and twister, of a reciprocating
hooked bar T, a rotatable hook S, secured to
a shaft provided with a pinion s, arack-barR,
for rotating the hook 8, and means for simul-
taneously reciprocating barg T and R, sub-
stantially as and for the purpose set forth.

6. The combination, with a rotatable bun-
dle-receptacle constructed of two separated
compartments,of a compressor upon each eom-
partment, an adjustable knife held against
the bundle near the inner end of one of these
compartments, and a twister arranged in close
proximity to the inner end of the other com-
partment, as and for the purposes set forth.

7. The combination of a rotatable bundle-
receptacle constructed of two separated com-
partments, a knife and twister adapted to
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operate upon the bundle between these com-
partments; a compressor-arm on the inner
end of each of these compartments, rock-
shafts provided with cranks d? d® and se-
cured to said compressor-arms, cams engag-
ing the said crank-arms, and means for ro-
tating these cams and the bundle-receptacle
simultaneously, substantially as described.

419,945

Intestimony whereof we affix oursignatures
in presence of two witnesses.

EDWARD HAWLEY.
CHARLES L. BARRETT.

Witnesses:
E. REESE, .
- WiLLiaM C. WALTER.




