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UNITED StATES PATENT OFFICE.

FRANCOIS T. LOMONT AND FRANCIS A. LOMONT, OF CEDAR RAPIDS, IOWA.

GRAIN-BINDER.

SPECIFICATION forming part of Let{:ers Patent No. 261,00%, da.ted July 11, 1882,
Applieation filed April 1, 1882, (Model.) |

To all whom it may concern : |

Be 1t known that we, FRANCOIS T. T.OMONT

and FRANCIS- A. LOMONT, citizens .of the

United States, residing at Cedar Rapids, in

5 the county of Linn and State of Iowa, have

Invented certain new and useful Improvements

In Grain-Binders, of which the following is a

specification, reference being had therein to
the accompanying drawings.

ro Figure 1 is a view mainly in front elevation,

partly in section, of a binder embodying our

mvention, the parts being in the positions oc-

cupied at the instant the needle has completed

Its upward movement, and just before the

15 knotting and tying operations begin. Fig. 2

18 a cross-section on line 2z 2. Fig. 3 is a sec-

tion on line » », Fig. 1, looking toward the

delivery-table. Fig. 4 isa perspective view of

the adjustable part of the table and the car-

20 rier for advancing the grain. Fig. 5 isa sec-

- tional view of the machine, taken on line z/ !

Fig. 1, and looking toward the stubble side.

Fig. 6 is a top plan view of the binder, the

gathering-arms being removed and a portion

25 of the needle being broken away. Tig. 7 is a

vertical section on line y y of Fig. 6. Fig. 8 |

1s a face view or inside elevation of the cam-
wheel which throws the cluteh out of engage-
ment{ with the binding mechanism and into
3o engagement with the gathering devices. TFig.
J 18 a face view or elevation from the outside
of the rocking and sliding plate which shifts
the clutch. Fig. 10 is a horizontal section of
the looping, knotting, and cutting devices,

- 35 taken on line 3 y of Fig. 1 Fig. 11 is a per-

spective view of the looping-tubes, the knot-
hooks, the wheel which rotates the loopers,
the knife, and the upper end of the needle, the
strands of cord being shown in the positions
40.0ccupied at the instant the loops are formed
and the knife begins to eut the strands and
the knot-hooks begin to retract for forming
the knot. Fig. 12 is a top view of the needle,
the compressor, the toothed segment which
45 operates the compressor, the tripping-arm, and
a portion of the part of the platform which
supports these devices, the compressor being
~1n the position occupied by it when the needle
1s down and after the bound gavel has been
5o discharged. Fig. 13 is a vertical section' of
- the looper J% J3 1.2,

|

]

A represents the front wall or sill of binder-

| frame, and A’ therear wall orsill. These may

be connected by any number of suitable girts
or cross-pieces. The main frame-work does not
essentially enter into the invention, and there-
fore may be of any suitable character. This
binder-frame is connected with the main frame
of the harvester in the ordinary manner, and
18 properly related to the harvester-elevator.
We use an inclined frame between the main
binder-frameand the harvester-elevator frame,
shown in the drawings to be constracted of

inclined uprights B B’, a ‘bottom cross-piece,

C, and a top cross-piece, C'.

D represents the binding-platform, and to
this the grain is guided over an inclined table
supported upon the inclined frame B B’ C (.

This inclined table is formed in two parts, one

part, I, being stationary upon the frame, and

‘the other part, E/, being arranged to swing at

the lower end. - This latter part is formed with
a flange or wall, I, arranged to have the butts
ot the grain strike against it as they are pass-
ingdownward to the binding-platform. It will
be seen that if the part E/, carrying the flange
or wall If, can be oscillated at the lower end
inward and outward a means is provided for
regulating the position at which the buttsof the
grain shall be delivered to the binding-table.
We provide such oscillation as follows: Upon
the under side of the,part E/ of the inclined ta-
blewe placeabar,F/, Thisbarispivotally con-

nected to the piece B of‘the inclined frame by

means, preferably, of two plates, G G/, attached
respectively to the part B and the bar I/, and
a pivot, H, passing through said plates. The
driver while sitting in his seat can adjust the
position of the oscillating part E’ on the table,
by means of levers and links. Thus a link,
H’, may project backward and be connected
by bell-cranks and levers with the driver’s
platform, so that he can move it into and lock
1t i any desired position.

1t is well known that as the grain is being
delivered from the elevator to the binding-plat-

form there is a tendency for the heads to travel

faster than the butts. Weinsure that the butts
shall reach the platform simultaneously with
the heads by the following devices: Iis an end-
lesschain having teeth orarms I’ projecting out-

| wardly. The chain ruuns upon sprocket-wheels
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J J/, which are mounted upon pins or shafts K
The shaft K’
projects through the bar ¥/ and by a universal
coupling, L, is connected to a shait, I/,

M is a pinion upon the outside ot the frame
B, and with it engages a wheel, M’, carried by

'the shaft on the roller N.

The wheels J and J’ are so situated rela-
tively to the table E E’/ that the arms I’ shall
project a short distance through the said table.

When the machine is in operation the roller
N is rotated and it, through the wheels M/ and
M and the shafts K/ and 1/, rotates the wheels

J and J’/ and the chain I in such manner that

the arms I are caused to engage with the butts
of the grain and force them downward, thus

accelerating their speed and delwermg that

portion of the straw upon the table simulta-
neously with the heads.

The universal coupling at L 1s situated on
substantially the same line as the pivot H,
and therefore, as will readily be seen, In What-
ever position the part I/ of the table is placed
there will be no interference with the move-
ments or operation of the chain 1L I,

N/, Fig. 1, represents a shield at the rear |

end of the inclined frame, adapted to prevent,
the grain from sliding backward off from said
end, and adapted also to assist in throwing
the heads forward as the straw is being car-
ried over the binding-platform.

The compressing and tying mechanisms are

situated at or near the outer side of the bind-

ing-platform, the compressing mechanism be-
ing mounted below the plane of the platform

and the tying and cutting mechanism above

the same.

O O/ represent the needle or carrying arm.
It is pivoted at P on a stud-shaft, P/, project-
ing outwardly from the front side of the binder-
frame. It1sformed with a curved part, O,and
the heel-plate O’. In thislatter partis formed
a carved cam-slot, @ /. The needle is recip-
rocated by the crank-arm R’, carried by the
shaft R, the crank R/ passing through and
traveling in the slot Q @/. On the shaft R
are mounted a sprocket-wheel, S, a sleeve, ¥/,
a cluteh-wheel, T, and a cam-wheel, TV, the
sprocket-wheel S and the two wheels T T be-
ing keyed to said shaft, and the sleeve S’ be-
ingloose thereon, Thesleeve S’ hasasprocket-

‘wheel, T?, and feathers or splines U. The

sprocket-wheel 1 receives power from any
suitable point upon the harvester and imparts

1t alternately to the gathering mechanism and
to the needle-arm and tying mechanism. The:

alternationin the imparting of power is caused
by a sliding cluteh constructed as follows:

Y is a wheel surrounding the sleeve S’/. It
18 rotated by said sleeve by means of the feath-
ers U, which, however, permit it to slide lon-
gitudinally on the sleeve. The wheel V has
annular grooves V’/ V2in its faces, V/ being
toward the drive-wheel T? and V? being toward
cluteh-wheel T. In the grooves are mounted

may be used for clutching. The wheel has-a
circumferential groove in which fits loosely a
surrounding ring, X.

X! X! are arms rigidly attached to the ring
X at one end, and at the other end they are
each attdched to a sliding plate, Y, mounted
loosely on the shaft I, between the clutch-
wheel T and the cam-wheel 1.

Y’ is a coiled spring around shaft R, bear-
ing in one direction against the clatch-wheel
T and in the other against the sliding plate
Y. Theclutch-wheelT is provided with cluteh-
ing-teeth Z, adapted to engage with the roll-
ers W on wheel Y.

7/ is a sprocket-wheel mounted looselv on
the sleeve N/, between the power qprocket
wheel T? and the sliding clutch-wheel V. 1t
is provided with laterally-projecting clutch-

teeth Z?, adapted to engage with the rollers
W' in groove Y.

The cam-wheel T’ has a 10.1161", a, adapted to

engage with a cam, &/, on the sliding plate X.
This cam « has an inclined part, b, and a part,
', parallel to the direction of rotatlon of the
shaﬂ: R. At every revolution of shaft R the
cam-wheel T’ engages with the cam a/, and
thrusts the plate Y, ring X, and the sliding
clutch-wheel V inward into engagement with
the sprocket-wheel Z/. Thrusting the clutch-
wheel V into engagement with the sprock-

et-wheel Z’ thrusts said clutch - wheel out

of engagement with cluteh-wheel T, and 1n-
asmuch as throwing the wheel V out of en-
gagement with the wheel T disengages the
power from the shaft R, that shaft will be sta-
tionary until the clutch is thrown back into
engagement with clutch-wheel T, and there-
fore the cam-wheel T/ will have its roller «
upon the surface I’ of cam a’, and while the
roller is in this position the plate Y will be
held at its innermost position. The cam a’ is
disengaged from the roller ¢ by the following
devices: ¢ is an arm or short lever keyed to
a rock-shaft ¢/’. It carries a short pivoted le-
ver or arm, d, pivoted at d’, said arm d beling
arranged to engage with the sliding clutch V
X X’Y by means of one of the arms X’ against

| which it strikes when the shaft ¢/ 1s rotated

When it (said arm d) engages with the arm or
bar X’/ it causes a partial rotation of the plate
Y, sufficiently to carry the cam a’ beyond the
roller a. After the cam passes the roller the
spring Y’ forces the sliding plate Y into its

outermost position, carrying with 1t ring X 120

and clatch-wheel V. The clutch-wheel then

engages with the keyed cluteh-wheel T, and

farther rotation of wheel T? causes a rotation
of shaft R through sleeve X' and the clutch.
The rock-shaft ¢/ is mounted below the bind-
ing-platform, and extends across to the other
side of the platform At the end opposite to
the lever ¢ it carries an arm, p, secured rigidly
to the shaft, This arm p projects upwardly

above the binding - plattorm. The straw is 130

pressed against thls arm by the gathering-fin-

two or more rollers, W W/, whereby the wheel | gers, and when a sufficient amount has been
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acecumulated the preSsure caused by the straw

against the arm results in a rocking of the

shaft ¢/, which in turn, by means of the arms

¢ and d, causes a partial rotation of the plate
in the manner above described.

Although we have shown that form of the.
clateh T which ‘we prefer, and .of the part Y
- which moves the sliding cluteh V, it will be

readily understood that these parts can be
moved without departing essentially from the
spirit of our invention; and also that other
devices may be substituted which are well-
knownequivalents., Insteadof acircularplate
like that at T carrying the clutch-teeth, use
may be made of one or more pins inserted
through or into the shaft R and arranged to
engage with teeth on the sliding clatch-plate
V. Instead of a cirenlar plate, Y, a collar

- with projecting arms may be used if the arms

be connected to the sliding clatech by bars.
Instead of the circular wheel or plate T, use
may be made of a collar and an arm to sup-
port the projecting part which engages with
the cam ¢’ to thrust the part Y inward.

When the cluatech V is engaging with the
sprocket-wheel Z/, power is through them con-
veyed to the gathering-arms ¢ ¢/ by means of

-a chain, f, asprocket-wheel, /7, on a stud-shaft,

g, @ spur-wheel, ¢/, on said stud-shaft, acrank-
shatt, A, and a spur-wheel, 4/, meshing with
the spur-wheel ¢’. Thecrank-shafthis mounted
in arms ¢ ¢ 2% projecting laterally from the
The
stud-shaft g is secured to and projects rear-
wardly from the rear arm, i.

the shaft », and in front of the arm 42 another
crank, 5,18 formed. The cranks 5 j are dia-

- metrically opposite to each other.

"k 1s a link pivoted to the arm %/, outside the
crank 7, and £’ 1s a similar link pivoted to the

arm ¢ or to a supporting-piece, /, projecting

45

5o

55

60

therefrom. The gathering-arms e ¢’ are piv-
oted to the cranksj 4’ at or near their centers

longitudinally. Hach isformed with elongated

slots I/ I/, The slotted portions are connected
with the links & £’ by means of pins m m/ pass-
1ng through the slots I/ I'. | |

nn, ¥ig. 2, are rubber rollers mounted on
the pins m m/, and o o’ are plates between the
heads of pins m m’ and the rollersns #n. These
rubber rollers in the slots in the gathering-
arms obviate many of the difficultiesthat have
been met with 1n using packer-arms as hereto-
fore constructed. The gathering or packing
arms as heretofore made and mounted have
been so arranged as to always travel over the
same paths. Therefore when the tripping
mechanism has been employed the grain is
forced against the trip with the same pressure
when the bundle is nearly finished that is ex-
erted when the bundle is commmenced. Expe-
rience, however, has shown that the pressure
should vary during the formation of the bun-
dle. By the flexible rollers » n the packer-

| Within the sleeves or tubes A2 A3 are

Between the
supporting-arms ¢’ ¢* a crank, 4, is formed on

of travel are not as long when the bundle is

nearly completed as they are when the bundle
1S commenced. - -

Power is transmitted to the tying and cut-

ting mechanism from the sprocket-wheel S by
means ot a chain, ¢, this chain engaging with
a sprocket-wheel, ¢/, mounted on the upper
platform, . This platform may be supported
Inany suitable way. We prefer to supportit by
means of an upright, »/, extending upwardly
from the binding-platformand at the rear side
thereof. Abovethisupper table,r,is mounted

a shaft, s, to which is keyed the sprocket--

wheel ¢/. To this shaft s, besides the sprock-
et-wheel ¢/, are keyed a wheel, 8/, near the cen-
ter, and a wheel, ¢, this latter carrying on its
periphery two sets of spur-teeth » u’, the sets
of teeth being in different vertical planes (see

Fig. 11) and extending around but a portion

of the periphery. The shaft s at the front end
1s mounted in a standard or frame-piece, ¢'.
This frame-piece has bearings not only at v for

| shaft ¢, but also at w and w’, Tig, 10, for two
| rotating tubes or sleeves, A% A3,

The sleeves
A? A° are at their rear ends mounted in an-

other frame-piece, B%. They (the sleeves) pro-

Jject forward through the frame-piece ¢/, and

are shaped to form loopers at their frontends.
placed
sliding tubes C* C?, | | |
-~ D? D? are knotting - rods provided with
hooks d° d°. They are situnated within the
tubes C* C° and arranged to slide out and
back through the sleeves or tubes A? A3, The
rods D?*1)° and the tubes C? C° are thrust for-
ward and drawn back bymeansofacrank-wheel,
E? mounted on a vertical axis. Upon its up-
per face 1t has a bevel-gear wheel, E? and to
1ts under face is connected a pitman, F2, by a
crank-pin, I¥, The pitman I? at its forward
end 18 pivoted to a cross-head, I?, which eross-
head 1s secured rigidly to the knot-hook rods
D? D?,
- The wheel s’ at or near the center of shaft s is
provided with a segmental bevel-gear with
teeth of sufficient number to impart one revo-
lution to the wheel E? at every revolution of
the wheel /. Therefore at every revolution
of said wheel s’ the knot-hook rods D? D3 will
be thrust outward and drawn back once.
G?G° aresmall pinions—one,G?, keyed to the

| sleeve or hollow tube A% and the other to a

counter-shaft, G° Ifig. 5—wheel G? being situ-
ated in the plane of the spur-teeth # on the
wheel 7, and the wheel G® being in the plane

of teeth #/. G® is a pinion on sleeve or tube
A’, driven by wheel GS.

wheel and to each other that the spur-teeth
begin to engage with the wheel G2 at the same
time that the teeth «/ begin to engage with the
witeel (3, It results in a simultaneous revo-
lution of the rotating sleeves A? A3, thesleeves
being revolved in opposite directions.

arms are permitted to yield so that their paths |  H? represents the knife. It is carried by a

The sleeves A? A3,
are situated upon opposite sides of the wheel
i, and the pinions G? G? are so related to said
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rod, H%, which slidesin bearings formed in the
frame pleces ¢ and B% 1t is situated midway
between the looping-tubes A? A3, and is re.
ciprocated by the cross-head I2. The outer
ends of the looping-tubes are situated in the
vertical plane in which the needle travels.
Therefore when the needle comes up it carries
the cord across the tubes and laysitin proper
position to have two knots tied therein. The
looping portion of the tube or sleeve A? is
formed to have an enlarged flaring part, J? so

shaped that its outer surface at J°, Fig. 13,
shall permit the loop to slide off from the end.

At 12 there is formed a tube large enough to
receive the sliding tube C? and the knot-hook
on rod D% One side of the tube L* hasa slot,
1°, extending from end to end. The tube L?
projects inwardly from the end of the looping

portion,soas to forman open eyeat M? wherein

the strands of the twine can be received and
retained during-certain times in the operation.
At the outer end of the tube L* there 1s formed
a stop, M3, against which the sliding tube C?
strikes to preveut its moving beyond the tube
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By an examination of the drawings 1t will
be seen that the looping portion of the tubeis
formed upon curved lines, the head part J?
being situated on a line inclined to the line of
the tube A% but curved around so as to bring
the tube L into line with the part A% At N2
there is formed a socket or recess to receive
the knot as the strands are being drawn in by
the knot-hook. The looping-head upon the
tnbe A2 isformed with parts analogousinshape
and relation to those described on tube A2
Thus the curved head is shown at O? O3 a
slotted tube at P? P3, formin g an eye, Q% and
having a stop, Q%

On the needle-shaft a compressor, R? is
mounted. It is arranged oppositely to the
needle, and is forced toward the needle against
the straw by means of a toothed segment, R3,

on the needle-shaft P/, and a toothed segment, |

S%, on theshaft R. S%isa coiled spring arouud
the mneedle - shaft, interposed between the
toothed segment R? and the compressor R?,
the spring being fastened at one end to the
compressor and at the other to the toothed
segment. This spring and the segment to-
gether operate to bring the compressor R? to-
ward the needle against the straw with a
vielding pressure.

On the outer end of the crank which oper-
ates the needle there is secured an arm, T°,
which operates to throw the bound gavela or
bundles oft from the platform.

We employ two twine-receptacles, situated
at suitable points. One is preferably located
below the binder-platform and the other above

the supplemental plattorm »,though other posi- |
tions than these may be used, if desired. The

needle is provided with an eye, T¢ near the
point for guiding the cord. The cord passes
backward for a short distance along the pe-
riphery of the needle in a groove, and thence
to the cord-receptacle U* If desirable, a suita-.

| late the operation of the knife.

ble take-up mechanism may be employed be-
tween the cord-receptacle and the needle. An-

other cord runs from the receptacle U® to the

cord in the needle, passing through an eye,
W2, near the looping-head J* J3, there being a
ta,ke -up mechanism at W>. The two cords are
knotted together, as shown at X? For con-
venience in description and in 1llustration we
have lettered the cords respectively Y* Y°.

At Z* there is a guide which, as the needle
comes up, operates to guide the strands of the
cord down into the eye M? Q? on the looping-
heads.

The toothed segment 8% on crank-shaft R has
the teeth s° s and a segmental piece, s'. The
segment R?® has two teeth, #° % and a short
arm, 7. When the crank-shaft R begins to

elevate the needle the tooth s° on segment S°

engages with the tooth 7° on the segment R?,
and begins to throw the compressor R# up.
‘When the teeth s® and 7° disengage, teeth +°
and s® engage and continue to throw the com-
pressor upward. When the latter disengage,
the segmental piece s* engages with the arm 77,
and this insures that the compressor shail be

‘held in its uppermost position until the end s®

of the segment reaches the arm 77, which oc-
curs at the instant the needle comes down,
when the bound gavel is to be removed. After
the end s® passes the arm 7 the compressor is

free to drop outward and drops until the shoul-

der at »® on the toothed segment R? strikes the
stop 7° on the frame.
segment in such position that at the next revo-
lation of the crank-shaft R tooth 7° shall be in
position to be engaged by the tooth s° of the
segment S°

Allis a spring connected at one end with the

rock-shaft ¢ and at the other to the stationary

part of the frame. It operates to return the
arm p into its upright position, after the gavel
is discharged, by partially turning the rock-

shaft. With this spring All adjustmg devices
may be combined, as I have shown in Figs. 6
and 9, wherein Am IS a plate carried by the
frame of the machine, A%is a bolt or threaded
rod passing through the plate and connected
to the spring A, and A?is anut by which the
position of the bolt or rod ecan be adjusted and
with it the tension of the spring A'l, If the
tension of the spring be increased, it will take
a greater force to move the arm p, and there-
fore a larger gavel will be required to trip the
binding mechanism. 1In this way the size of
the bundles may be varied as circumstances
may require. ‘L'be eross-head I?, which is at-
tached to the reciprocating knot-hook rods,
may be adjusted along the rods in such man-
ner as to insure that they shall mmove the proper
distances. Soalsothe rod H* of the knife may
be adjustably secured to the cross-head to regu-
The knife
should be so adjusted as that it will sever the
strands of cord soon enough to prevent the ten-

sion of the cord from mterfermg with the
knotting mechanism.

Y* is a guide, which insures tha.t the strands

This stop 7? holds the
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of the cord shall be delivered properly to and
retained in the eye M2 on the looper-head J2 Js,
. 0° C® are coiled springs placed around the
They bear against the

knotting-rods D2 D3,
inner end of the sliding tube C? in one direc-

tlon, and in the other direction bear against a
shoulder at C¢ formed on the knotting - rod.

After the tube C? has been moved outward and

strikes against the stop M3, the spring C5 per- |

mits the knotting-rod to move a short distance

farther out, so that the hook on the end can

grasp the strands beyond the tube (2.

Having thus desecribed the construction of

the various parts of the machine, their meth-
ods of attachment, and their positions rela-
tively to each other, we will now describe the
operation of the mechanism. _ +

Suppose the clutch V to be in engagement
with the sprocket-wheel 7/, (which, through
chain f, rotates the crank-shaft h,) and there-
fore out of engagement with the clutch-plate
I'. The shaft Ris at rest, and also the needle
and the tying mechanism. The trip-arm pis in
1ts upright position,and the needle is below the
platform. The shaft % isrotatin g, and the arms
¢ ¢’ are reciprocating and gatherin g the straw
and forcing it a
cientamount hasbeen compressed against said

arm, the shaft ¢/ will be rocked, The rocking of’

the shaft ¢/ elevates the arms ¢ and d, which,

engaging with one of the arms X/, give a par-

tial rotation to the sliding plate Y. This par-
tial rotation of plate Y releases

the roller a. After this release the spring Y’

forces the plate outward, drawing the clutch-

wheel V away from sprocket-wheel Z and into
éngagement with the clutch-wheel T¢. This
instantly stops wheel Z, shaft h, and gather-
Ing-arms e¢/,and sets in motion shaft R, erank
R’, toothed segment S2, and shaft s, The
crank R’ elevates the needle upon the inside
of the gavel, and the -tooth-segments 82 R3

throw up the compressor-arm R? upon the out-

side of the gavel. At the instant the needle
begins to rise the cords Y2 Y? are in the posi-

tions shown in dotted lines in Fig. 1—that is

to say, the cord Y° extends from the lower re.

ceiveralongthe periphery of the needle,thence
under the gavel to the knot X?, and the cord

Y%extends from theupper receiver, U? through

the eye W? and eyes M? and Q?, down inside
of the supplemental platform r, around the
outside of the gavel to the knot X2. At the

instant the needle has completed its upward |

movement the cordsare in the position shown
in full lines in Fig. 1—that is to say, the cord
XY® has been brought up by the needle and
placed in the eyes M? Q? by the side of the cord
Y? As soon as this is accomplished the par-
tial gears % %' on wheel ¢ engage with the
spur-wheels G? G% and impart to tubes A2 A3

one revolution, the tube A? revolving in one |-

direction and the tube A3 in the opposite.
This revolution of the tubes forms two loops.
As soon as the partial gears u disengage

from the pinions G? G3, the partial gear on

wheel E? formed therewith.

Pk

gainst the arm p. A fter a suffi-

cam ¢a' from

wheel s’ engages with bevel-whee] J3 and im-
parts one revolution to it and to the crank-
This revolution
of wheel E? slides the cross-head I2 forward
and back. The cross-head carries forward with
1t the knot-hook rods D? D? and the knife H2,
The knot-hook rods D? D3 carry forward the
lower sliding tubes, (2 C°, pushing them out
until they are stopped by the stops M3 and Q3.
Notwithstanding the stopping of the sliding
tubes C? C? the knot-hook rods D? D° still
slide outward sulficiently far to carry their
hooks d® d° out beyond the ends of the tubes
L® P2 The knife H? is at the same time and
by the same operation thrust out beyond the
two strands lying between the two looping-
tubes. Before the knot-hooks are thrust out
the cords are in the position shown in Fig. 6.
After said hooks are thrust out the parts are
In the position shown in Fig. 11, the hooks
now catching the strands which cross the two
loops. Immediately after catchin g them they
(the rods D? D3) are retracted, as is also the
knife H? The knife cuts the strands between
the two looping-tubes,; and the knot-hooks d°
d° pull the cross-strands through theloop-tubes
C® C3 operating to give the hooked ends of the
rods a firm grip upon the twine. The hooks
pull the cut ends through the loops, and thus
form two knots. As soon as the knots are
formed the tension of the cords pulls the knots
from the tube, the knot X¢, FFig.11, being that
which ties the ends of the cord that passes
around the gavel, and the knots X2 being the
one which ties together again the cord Y3, run-
ning from the cord-receptacle U?, and cord Y?
from receptacle Us. Immediately at the close
of this operation the needleis retracted down-
ward, for it will be understood that the erank
R’ during these last-described operations is
continuing to move, making its one revolution,
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the first part of this revolution having been

required to elevate the needle, the last part to
retract it. At the same time that the erank

IIO

throws the needle downward it brings up the

arm T° which from behind the gavel presses
against it and pushesit over the arm p off the
platform. Assoon as the bound gavel escapes
the arm p is thrown into its uppermost position
again by the spring AU engaging with the
rock-shaft ¢/. At this same instant—that is to
Say, at the instant at which the needle reaches
its lowest position—the roller ¢ en gages with
cam a’, and thrusts plate Y inward, which in
turn throws the cluteh-wheel V out of engage-
ment with clutch-wheel T and into engage-
ment with- the sprocket-wheel Z‘. The said
sprocket-wheel begins again to rotate, actuat-
ing the crank-shaft » and the gathering-arms
e ¢ for a new bundle-formin g-and-tying opera-
fion. - - |

It will be seen that while the needle is rising
to 1ts uppermost position the blank space #°on

‘wheel ¢’ is rotated in proximity to the bevel-

wheel E°, and therefore said wheel is station-

ary; and, further, that the blank spaces 3
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of said tube A° op
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on wheel £ are in proximity respectively to the | tying and

pinions G? and G°. Hence while the needle
is rising the looping and knotting mechanisms
are at rest; but the partial gears on wheels &
and ¢ are so related to their pinions that as
soon as the needle is up the three pinions are
rotated. S

It will be further seenthat by interposing &
counter-shaft, GY, between spur-teeth %’ and
pinion G® on tube A3 there results a revolution
posite to that of A~
opposite revolution of the looping-tubes in-

- sures that there shall be a proper tension of the

cord between the tubes. The slots L° and P3
are upon opposite sides of the tubes L? and I%,
inasmuch as the strands which form the gavel

~ (after the cords are cut which surround the

20

30

35

oavel) extend inward, and therefore to escape
must have the slot P3inward, and the strands
which form the new band extend outward to-
ward the eye W2, and therefore the slot L°
must be outward. |

By tying two knots we avoid entirely the ne-
cessity of any grippers or clamping-jaws for
orasping the cut end of the cord after it 18
severed by the knife. These grippers or clamp-
ing-jaws have been a source of great incon-
venience and trouble in the operation of the
grain-binders heretofore employed. It will be
readily seen that our construction is much
simpler than those now commonly used, re-
quiring no delicately constructed and adjusted
parts whatever.

We do not in this case claim anything ex-
cept what is specifically set forth in the claims,
reserving to ourselves the right to claim all

~ other patentable subject-matter herein shown
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and described in another application hereto-
fore filed, of which this is a division.
What we claim is— | |
1. The combination, with the binding-plat-
form and the elevator, of the inclined table
made in two parts, B E/, the part E/ being ar-
ranged to swing, and provided with a guide

for the butts of the grain, substantially as set

forth.
2. The combination, with the binding-table

and the elevator, of the inclined table formed

in two parts, E X, the part I/ being arranged
to swing, and the mechanism for facilitating
the travel of the butts of the grain, substan-
tially as set forth. |

3. The combination, with the binding-plat-

-form, the elevator, the inclined table, consist-
ing of the stationary part Bl and the swinging

part E‘, and the chain I, mounted on sald
swinging part I/, of a flexible power-transmit-
ting device for rotating said chain, substan-
tially as set forth.

4. The combination, with the needle, the
crank-shaft R, which reciprocates the needle,
the clutch-plate T, secured tosaid shaft, theslid-

" ing cluteh V,the cam-wheel T/, and the sliding

plate Y, which carries the cluteh V, of the rock-

shaft ¢/, arms ¢ d, and the tripping-arm p, se-

- cured to the shaft ¢/, substantially as set forth.

5. The combination, with the needle, the

R, adapted to transmit
This |

' ments, namely: the reciprocating

cutting mechanism, the shaft R, the
crank R/, which vibrates the needle, the wheel
S, keyed to the shaftt, the power-transmitting
devices between wheel S and the tying and
cutting mechanism, the shaft 7, the vibrating
oathering-arms on said shaft £, the wheel 7/,
the power-transmitting devices between wheel
7/ and shaft &, and the wheel T for rotating
shaft R, of the sliding clutch around the shaft
power alternately to
said wheel 7/ and wheel T, substantially as
set forth. x |
6. The combination, with the shaft R, which
operates the needle, the fixed wheel S thereon,
which operates the knotter and cutter, and the
wheel Z‘, mounted loosely relatively to said
shaft, of the power-wheel T?, mounted loosely
apon said shaft, and the mechanism adapted
to alternately engage said wheel T? with the
wheel Z/ and with the shaft R, substantially
as set forth. | .

7. The combination of the following ele-
arms for
oathering the straw, the crank-shaft which

operates them, the intermittently - operating

‘needle, the intermittently-rotating shaft R, the

continuously-rotating power-wheel T” thereon,

the sliding cluteh adapted to transmit power

from said wheel T? alternately to the mechan-
ism which operates the gathering-arms and to
the shaft R, and an automatic tripping mech-
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anism, which throws said clutch into engage-

ment with the shaft R, substantially as set
forth. . . _

'S, The combination, with the needle, of the
shaft P/, on which it is pivoted, the toothed

segment R?, the shaft R, the toothed segment

32 on said shaft R, and the compressor R*on.the
shaft P/, arranged, substantially as described,
to drop when the binding has been completed
and to be drawn toward the needle as the nee-
dle rises, as set forth. | |

9. The combination, with the needle, of the
shaft P/, on which it is mounted, the shaft IR,

Thaving the crank R/, the toothed segment S

the compressor R? on the needle-shatt, and
the coiled spring S° between the compressor
R2 and the toothed segment R?, substantially
as and for the purposes set forth.

10. The combination,with the needle, of the
shaft P/, on which it is pivoted, the compressor
R?, the toothed segment R’ on said shaft, the
shaft R, baving a crank, R/, and the toothed
segment S? on said shaft, having the teeth §°
5 and the elongated curved surface s, sub-
stantially as set forth.

11. The combination, with the gathering-
arms provided with the slots I I’ behind their
pivots, and the links % %/, of the rollers made
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of rubber and situated within said slots, sub-

stantially as set forth. |
12. In a grain-binder, the combination ot

twolooping-tubes, two reciprocating knotting- 130

hooks, a knife or cutter, and mechanism for
reciprocating the knot-hooks and the cutter
simultaneously, substantially as set forth.

13. The herein - described looping device,
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consisting of the revolving tube A2, having the | ing the cut ends of the cords on the machine,
expanded head J? with the curved outer ends substantially as set forth. |
at J3, and the inwardly-projecting tube 1.2, sit- | 18, In a grain-binder, the combination of 2 5
uated centrally relatively to the part A? to | two knotting mechanisms, two cord-recepta-

5 form an open eye, M2, and provided with a | cles, and a needle or cord arm, arranged and
slot, L%, substantially as set forth. operating substantially as set forth.

14, In a grain-binder, the herein-deseribed 19. In a grain-binder, the combination of
knotter, consisting of the revolving tube A% | two looping-tubes arranged to be rotated si- 30
having the looping-head J2 J3, with the open | multaneously in opposite directions to form

,,. 10 eye M®and the slot L® in combination with the | two separate knots, and means for guidinginto

' reciprocating hook-rod D? and the sliding tube | said tubes before they rotate two parallel

C?, substantially as set forth. strands of cord, said strands coming respect-
15. The combination, with the two recipro- | ively from opposite sides of the gavel, sub- 35

P - cating hook-rods and the reciprocating knife, | stautially as set forth.
- 15 of a wheel adapted to reciprocate said rods and In testimony whereof we affix our signatures
r _ knige, substantially as set forth, In presence of two witnesses.
o 16. The combination; with the reciprocating T YOV TQ
\ hook-rods and the reciprocating knife, of the E%ﬁ%ﬁ%l bAT'LI(')%IB%%%T'
- cross-head I? and pitman F2. | ' '
b 20 17. In a grain-binder, a knotting mechanism Witnesses: _
. adapted to tie two knots, one knot uniting the ALEX. IRVING,
- strands around the gavel and the other unit- | WM. FRAGER.
r
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