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A L e EE

o all whom T nuwy concer:
- Be it known that I, SAMUEL D. I\IADDIN, a
citizen of the United St%tes, and a resident of
Miamisburg, in the county of Montgomery
and State of Ohilo, have invented eertain new
and useful 1111p1*0vemeuts in Grain-Binders,
(which invention has been patented in Can-
ada by Patent No. 21,150, dated February 25,
1885,) of which the followi Ing is a specific cation.
My invention relates to 1111p1*ovements 1n
apparatus for binding grain, and has for its
objects to simplify the construction and op-
eration of such apparatus,toreducethe weight
and number of parts and the friction, and to

properly direct the grain to and discharge the

bundle from the packing mechanism; and
these objects I effect by means of the appli-
ances and the arrangement thereof, herein-
atter fully set forth, .rllld illustrated in the a.c-
companying drawings, in which—

Figure 1 is a side elev ation, in part section,
of my improved binder. Fig. 2 18 a part sec-
1, the platform and parts
above it being removed. Fig. 3 is a part sec-
tional plan of the overhanging arm and parts

carried thereby. Ifig. 4 is a plan of the end

of the overhanging arm. If1g. 5 is a perspec-
tive view showing the parts of the apparatus
below the platform. Ifig. 0 1s an elevation in

part section, looking in the direction of the.
Fig. 7 1s a perspective view

arrow «, Ifig. 1. .
of the upper part of the overhanging arm

and parts carried thereby. Fig.8isadetached
view of the knotter and device for throwing

off the loop; Fig. 9, a detached view of the
pawl-lever and operating-bar. Iig. 10 1s a

detached view of the cord-controller lever and

operating-bar. Fig. 11 is a front view show-
ing a harvester with my improved binder and
the orain elevator and conveyer. Iig. 12 1s
a plml of part of Fig. 11. Tig. 13 is a detail
view illustrating one of the horizontal si,ﬁmf
conveyers.

The platform A is overhung by an arm I3,
the vertical portion ¢ of which 18 at the side
of the platform and the horizontal portion b

of which carries the knotting mechanism—

that is, all the appliances for directing the

cord carried by the needle for forming it into-

a knot and for severing the cord. DBelow the

:plELt“
to afford bearings for shafts or studs E It G

‘upper links f f

extending between two _ |
shaft J, which carries tiie discharge-arms J’,

orm is a frame D, suitably constructed

I K J, the shafts E, IV, and G Dbeing parallel
to the ovelhaugmg arm B, the shaft K rotat-
ing at right angles to the shaft G, and the
shatfts H and J, which are parallel to the shaft
(r, being rock shafts or bearings forlevers and
arms, as hereinafter set forth. The shaft H
carries the needle-arm L, and the platform A,

above the latter, 1s slotted to permit the arm.

to rise and fall above and below the platform,
and a connecting-rod L’ extends from a crank-

pin L* upon a disk G’, secured to the shaft G,

to short arms ¢ ¢, projecting from the hub of
the needle-arm, so that the rotation of the
disk G’ is made the means of vibrating the
needle-arm between the limits indicated in

full and dotted lines, IFig. 1

To the shaft H are hunﬂ two arms M M,

constituting the compr essor, and to ears e, at

the outer ends of said arms, are jointed the
links ¢ of which
, carrying a nut 13,

the main frame intervenesa coiled spring 14.

In combination with the toggle-support for

the compressors, I employ a tl'ip' operated
positively and independently of the needle
from the 1nte1mutently-mm*ed disk G/, said
trip being

mechanism I will now deseribe.
and 18 couneeted at the outer end LD a bar g2,
the latter extending back beyond the shaft

H, as shown in Figs. 1 and 2. To the bar ¢’
18 @011110(3‘(0(:1 a rod K, whleh 18 attached at

the inner end to the pln of a crank F? upon
the end of the shaft I, and a pinion E s upon

the latter gears with a toothed segment Fof
the disk G’ As the pinion F°® revolves in

the direction of its arrow, Fig. 1, the rod I
will be drawn back in the direction of its ar-
row and the shaft J will be rocked so as to
throw the discharge-arms J’ above the plat-.

of toggle-levers, the lower
are jointed to a horizontal
lever I, hung to a stud I and connected at
‘the outer end to a bar 12
between which and a statlonary bearing 15 ofl

adapted to move said snpport and
thereby permit the compressors to recede be-.
low the binder-platform, and such a tuppmn{
A link ¢’ is
hung to a pin f/,connecting the links f and J!,_'

arms ¢° ¢° upon the
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form, (passing through suitable slots therein,)
and at the same time the link ¢’ will be
thrust back, so as to bring the toggle-links 7
g at an angle to each other, thereby swinging
the compressor-arms M upon the shaft I
and carrying the compressor below the plat-
form as the discharge - arms rise through
and above 1t. T'he toggle-joint arrangement
above deseribed serves to lock the compressor-
arms in place, so as 1o resist the thrust or
pressure of the gavel upon them, the centers
1 7 3 being in line, Kig. 1, when the arms are
elevated and holding the same immovably in
position, except so far as a slight play is per-
mitted bythe yielding of the spring 14, which
18 compressed by the nut 13 to such an ex-
tent as to permit the arms to yield only when
a destructive pressure is brought against
them. When the bundle is to be discharged,
the backward draft of the connecting-rod I
causes the center 1’ to be carried to one side,
when the arms will be unlocked and will
swing downward to the position shown in
Fig. 5 and the discharge-arms will be ele-
vated, as shown in said figure, throwing the

bundle off from the platform.
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As the compressor-arms are held stationary
during the time that the needle-arm is rising
and the bundle i1s being tied and packed,
the pinion I*® should occupy a stationary po-
sition atsuch time. Itherefore construct it,
as shown, with a delay-shoe 2, which remains
opposite the corresponding flat delay-surface
of the disk G’ until the latter has turned to
bring the rack I* into gear with the teeth
of the pinion, when the latter will be re-
volved one revolution and then be -again
locked 1n 1tspreviousposition, thismovement
being sufficient to carry the togele-levers out
of line, depress the compressor-arms and ele-
vate the discharge - arms, then lower the
latter, and again carry the compressor-arms
to an elevated position and lock them in
place. |

~'I'he knotting device N may be of any suit-
able construction. As shown,it is a hook
having a stationary and a movable jaw, as is
common 1n devices of this class, and is car-
ried at the lower end of a vertical shaft N”,
which turns in a vertical stud N2 pendent
trom the under side of the portion b of the
overhanging arm I3. The knotter normally
occupies the position shown in Fig. 7, and is
revolved 1n the direction shown by the arrow,
Fig. 3, and 1s locked in position after each
revolution by meansof a reciprocating rack P
and pinion P’ the rack in the presentinstance
constituting part of a frame P2 which slides
in bearings in guides upon the overhanging
arm,and the pinion P’, having a flat face v,
which when opposite the flat portions of the
rack-bar prevents the revolution of the pin-
1on, thereby locking the knotter in its posi-

tion while the motion of the frame continues.

The pinion P’ is loose on the shaft N’, and
has two recesses with inclined faces, and
two loose rolls q ¢, constituting a cluteh, which

409,795

permits the pinion to revolve inone direction
without turning the shaft. Any other suit-
able device may be used for this purpose.
Instead of dragging the knot off the end
of the knotter, as heretofore, by the weight of
the bundle or by the action of the discharge-
arm, I carry the loop positively over that por-
tion of the cord clamped between the jaws,
by means of a projection 7 upon a recipro-
cating bar—as, for instance, on the lower lon-
gitudinal bar & of the frame P* and I pro-
vide the lower jaw of the knotter with a lon-
gitudinal groove ¢, into which the projection

4

7 passes, so as to strike the loop of cord and

~carry 1t off of the jaws as the frame P* moves

in the direction of its arrow,Fig. 7.

The cord-holding disk Q is supported at
the side of and a short distance from the knot-
ter by an arm Q’, pendent from the over-
hanging arm and carrying a stud 7, upon
which the disk turns, the said disk being pro-
vided with notches, as usual, and its edge
passing between clamp-plates m m, (best
shown in dotted lines, Fig. 7,) carried by ¢
bar R, hung to the side of the arm Q’, and
provided with a screw - rod which passes
through the arm Q’, and carries a rubber disk
or spring m” and a nut m? so that the clamp-
plates may be drawn toward the cord-hold-
ing disk with any desired degree of tension.
At the side of the disk is a ratchet-wheel p,
and upon the stud/swings a lever Q% pro-
vided with a pawl p’, which engages with the
teeth of the ratchet-wheel, and a bar P? is
hung to the frame P* and bears upon a stud

% projecting from the side of the lever Q2

(See Fig. 9.) |

At the under side of the bar P3? are two
projections s s’, with an intermediate notch
w, one side of the projection s’ being in-
clined, as shown, and all being so arranged
that when the frame P° is at the limit of its
movement in the direction of its arrow, Fig.

7,the stud p° will oceupy a position in the

notceh w. When the frame P? moves in the
direction of its arrow, Fig. 7, the contact of
the side of the projection s’ with the stud »?
will earry the lever Q° forward until the disk
@ 1s turned the distance of one tooth or
notch, so as to catch the cord laid in it by the

needle and jam the same between the plates

m, when the projection s” will pass over the
stud p* and the movement of the frame P2
will be continued until the revolution of the
knotter is completed, and until a knife S, car-

ried by the frame, cuts the cord, and until the
projection j carries the loop of cord off of the

end of the knotter. When the frame P? is
carried 1n the direction of the arrow 2, Fig. ¢,
the bar P° will slide over the stud p?* until the
projection s’ is carried over the stud and the
latter is again brought into the noteh v,
when the projection s, striking the stud, will
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cause the lever Q* to be carried to its first

position.
In order to insure the folding of the cord
downward over the side of the knotter, so as
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to be caught and properly form the loop
when the knotter revolves, I use a vibrating
lever T, having two arms 7 7 at right angles
to each-other and pivoted to an arm of the
stud N= so that it may be brought to either
of the positions shown in full and dotted

limes in IKig. 10, and 8o that when 1t swings
- downward, after the needle has been brought

to the position shown in Ifig. 6, 1ts long arm
will cross the cord beneath the needle, and
will carry the same down againgt and below
the knotter-jaws. The movements of the le-
ver I are imparted by the contact of a stud
t with the arms 7 7/, the said stud being car-
ried by a bar T’, secured to the frame P’2 the
stud upon the first movement of the frame P2
striking the arm " and causing the lever T
to swing rapidly to its lowest position before
the rack P engages with the pinion P’. The
lever T 1s c{u*rled back to its first position by
the contact of the stud ¢ with the arm 7.

The frame P* is caused to slide back and
forth by the vibration of a lever U, pivoted to
a stud 5 upon the standard a, the lever being
connected to the slhiding frmne by a conneet-
ing-rod U’ and the parts all being arranged
Qs %hown so that the operating movements of
the Lnotte,l" devices—that is, the knotter-jaws,

- cord-clamp, cord-controller or lever T, knife,

30

and discharge-stud—are
frame P?is drawn in the direction of its ar-
row, Kig. 7. Ithusavoid the lost motion and

| uneertmn actions that would tend to resultif
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the movements were effected by the thrusting
action upon the connecting-rod, which, under

such circumstances, would tend to bucl{]e or

bend. -

By driving all the knotter devices from a
reciprocating frame carried by the overhang-
ingarm I avold the necessity of shaftsorgears
between the knotter devices and the driving-
shaft below the platform, so that the move-
ments are not only less complex, but there is

less lost motion and strain.

The vibration of the lever U is effected from
the disk G’ through the medium of the shaft
KK, pinion K7, segmental rack K* upon the
wheel G’
and onneetmn‘ rod K4, the rack K? being s0
arranged upon the disk that the shaft K will
be turned and the lever U swung to draw back
the frame P? after the needle L has attamed
its npward and forward position.

By the use of a lever vibrated by means of
mechanism below the platform and of a frame
carried by said lever above the platform and

constructed to operate the various devices car-

ried by the overhanging arm I am enabled to
dispense with the customary series of gears
and shafts between the parts above and be-
low the platform, and thereby greatly reduce
the weight of the machine and the friction
and noise in operating the parts and render
it much more simple and less liable to get out
of order.

~The disk ¢ is driven from a pinion E’ upon

the drivin o-shaft I, which pinion meshes with |

all effected as: the-

emnk I3 on the end of the shaft I<,

of suitable gear {from
upper elevator rollers, mld these shafts being
carried by a frame Q', hinged at its inner end
near to the edge of the platform A and at its

teeth 2 upon the periphery of the disk, the
motion of which is of course arrested at proper
intervals by means of the ordinary stop de-

vice used in this class of machines, and not

necessary to be here described.

It will be seen that by the construction de-
seribed I am enabled to 1impart all the move-
ments required to the devices, both below and
above the platform, from a %mnle operating-
disk 'G’, thereby avoiding a multlphmty of
shafts and eonnections and corr espondingly

| reducing the friction and weight.

In eonnectlon with the machme constructed
as set forth I employ packer-arms V, which
are arranged above the platform A ::md are

conne(,ted, as usual, to the cranks V’ of a

double-cranked packer-slmft V=2, each of the
arms having a slot v, to receive a guide-bar
v, supported by the Over]mrnging arm of the
machine.

While the shaft V*may be driven through
the medium of a suitable chain or gears from
the shaft G, I prefer to drive the shaft V?
from one of the shafts of the harvester to
which the Dbinder is applied, thereby taking
the weight and strain off of the binder, and
avmdmn the necessity of operating any part
of the bmdet' devices except during the oper-
ation of knotting the cord and hlowuw off
the bundle.

The machine deseribed may be arranged
upon the harvester inan inclined position, as
usual; but I prefer to arrange it horizontally
between the elevator and the outer wheel of
the harvester, in which case the elevator will

carry the grain to the platform, the packers
will carry 1t over the platform against a com-
pressor - arm, and the dlschﬂwe arms will

throw the bundle from the platform over the

wheel. An effective arrangement of this
character i1s illustrated in Fig. 11, which rep-
resents a harvester provided with two driv-
ing-wheels 71 and 8, an axle 10, supporting an
intermediate platform 9, and standards 11,
upon which the binder is supported. An
elevator W carries the grain from the cutter-
frame G* to a hor 120111:311 carrier L% arranged
between the upper end of the elevator W and
the inneredge of the binder-platform A. The

elevator W is constructed substantially as set

forth in my application, Serial No.134,776, filed
June 13,1884; but the intermediate carrying
device, instead of consisting of sprocket-
chains. turning upon VGHICELUY arranged pul-
leys, consists of horizontal pulleys 12 13, car-

rying chains 14, provided with the ubual
jointed feeding- teeth 15, (see Kig. 13,) the

pulleys 12 beuw duven Unouﬂh the medinm
hie shaft of one of the

outer end to the frame of the elevator W.
While I do not wish to be Ilimited to any

:partwular style of conveyer having jointed
;feedmn teeth for use n eonnectlon with the
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that form shown in Fig. 13 operates satisfac-
torily. In said figure each alternate link of
the chain 14 is shown as being centrally open
to engage with the sprockets on the pulleys,
while the remaining links have pivoted there-
to the feeding-teeth 15, each of which is pro-
vided with a laterally-projecting arm adapted
to ride upon the rail 15/, and be thereby held
in an upright position to engage with the ad-
vancing grain. It will of course be under-
stood that the portion of the chain which
travels against the moving stream of grain
has not arranged adjacent thereto a rail 15,
so that the teeth are free to fold or lie down.

1t 18 common in this class of machines to
bring the butts of the grain against deflect-
ing-plates set at an angle for the purpose of
moving the grain to one side or the other,
which purpose is thereby but very ineffi-
ciently accomplished. I carry the grain be-
tween the elevator and the binding-platform

at any desired angle by making the pulleys

15 adjustable by securing them to a bar 16,
capable of longitudinal adjustment, whereby
the carrying-chains may be set at any desired
angle, as shown in dotted lines, Fig. 11, the
grain being thus positively condueted in its
desired course. This is animportant feature
of my invention, as it, in addition to other
advantages, avoids the necessity of shifting
the position of the binder to properly receive
the grain.

In order to permit the cutter-frame to be
set at any desired height and to float over
the ground without interfering with the op-
erations of the elevator and conductor, I
hinge the lower portion of the frame of the
elevator W to theadjustable cutter-barframe,

- or to any of its connections, and the upper
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portion, as before deseribed, to the frame Q7.
In such case the vertical movements of the
cutter-bar frame will simply alter the angle
of the elevator and conductor frames to each

“other without interfering in any degree with

their joint operation in conveying the grain
from the cutter-frame to the platform, and
without interfering with the lifting of the
cutter-bar frame to a vertical position to per-
mit the -machine to be carried through nar-
row passage-ways. -

By arranging the binder in a horizontal po-
sition above the supporting-wheels I am ena-
bled to setitin line with the elevator and can
conduct the grain in a continuous, nearly
straight course without throwing it in front
or to the rear of the wheels, as has been nec-
essary heretofore in many cases.

By placing the binder between two drive-
wheels the weight gives traction, thete is
less side draft, and the width of the machine
1s reduced, as the reduction of side draft al-
lows the horses to be placed nearer the side
of the machine. |

I have in this application shown some fea-
tures algo shown and claimed in my applica-
tion, Serial No. 171,222, and I do not there-
fore here make any claim to these features.

409,795

I claim— |

1. In a grain-binder having thé knotting
mechanism supported from a standard over-
hanging the platform and the needle pivoted
below the platform, a pivoted lever extend-
ing above and below the platform, and recip-
rocating connecting-rods jointed at their ends

to the said lever and connected, respectively,

with the knotting mechanism above the plat-
form and the driving mechanism below the
platform, substantially as described.

2. T'’he combination of the knotting mech-
anism of a grain-binder supported above the
platform by an overhanging arm, a pivoted

~operating-lever extending above and below

the platform, an intermediate sliding frame
and connecting-rods jointed at their ends to
theleverand connected, respectively, with the
sliding frame and with the driving mechan-
1sm, substantially as described.

3. In a grain-binder, the combination, with
the needle, the compressor, and the discharge-
arm, all hung below the platform, and the
knotting devices above the platform, of a ro-
tating disk G’, arranged below the platform,
and which drives all of said devices, a wheel
K’, mounted in a plane at substantially right
angles to the disk and driven directly thereby
and arranged between the latter and the knot-
ting mechanism, and connections between the
wheel K’ and the knotting devices, substan-
tially as deseribed. |

4, In a grain-binder, the combination of the
knotting devices above the platform, the
needle, the compressor, and the discharge-
arm, all mounted below the platform and sup-

ported upon parallel shafts, a disk G’ in a

plane at right angles thereto, the wheel K/, a
reciprocating rod operating in a plane parallel
with the shafts driven by the wheel X’, and
reciprocating connections between the rod
and the knotting devices, substantially as de-
seribed. o

5. In a grain-binding harvester, the combi-
nation, with a binder-platform, the needle,
the compressor, the discharge-arm, and the
knotting devices, the latter being above the
platform, of a main revolving disk G/, mount-
ed below the platform to drive the needle, the
compressor, and the discharge-arm, a wheel
K’, a rod driven thereby below the platform,
a pivoted lever extending above and below
the platform, and a second rod connecting the
lever with the knotting mechanism, substan-
tially as deseribed. |

6. The combination of the rotating knotter-

‘hook, the cord-clamping disk, the cord-con-

trolling lever T, supported adjacent to the

‘hook, and a reciprocating frame and conneec-

tions, whereby the moving of the frame in one
direction is caused to operate the said parts
to form the knot, substantially as deseribed.

7. T'he combination of the needle, a com-
pressor pivoted upon the needle-shaft, a tog-
gle-brace which supports the compressor, and

a trip for the toggle independent of the nee-
dle for vibrating one of the toggles of the
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brace to permit the descent of the compressor,

substantially as set forth.

8. Thecombination, with an intermittently-
moved disk and the needle driven therefrom,
of the pivoted compressor, the supporting to;..,-
gle-links pivoted to the compressor and to a
support carried by the frame of the machine,
and a trip connected with the toggle-links
and arranged to move them to break the sup-
port for the compressor, the trip being posi-
tively operated, independently of the needle,
by a link connected with the said intermit-
tently-moved disk, substantially as described.

9. The combination,with an intermittently-
moved disk, of the pwoted compressor, the
supporting toggle-links pivoted to the com-
pressor and tO a support on the frame of the
machine, the discharge-arin positively oper-
ated from the said disk,a trip connected to the
toggle-links and to the discharge-arm, and a
link connecting the discharge-arm with the
disk, whereby the tog oole- links ave moved fo
permitthe Wlthdmwﬂ of the compressor upon
the advancement of the discharge-arm, sub-
stantially as deseribed. |

10. The combination of the compressor-arms
hung directly to a shaft or pivot below the
platform, the toggle-links connected to the
sald arms and to a support carried by the
frame of the machine,and a reciprocating rod
pivoted to the central joint of the said tog-
gles, whereby it operates them both to sup-
1)01*t the compressor-arms and to let them fall,
substantially as described.

11. The combination of the pivoted com-
pressor-arm, the toggle-links, the trip for the
Logg‘le—liuks, the IGVGI" I’, and a spring-bear-
ing for the said lever, substantially as de-
scribed.

12. The combination of the compressor-arm,
the toggle-links, the trip for the tog ggle- hnks
the lever I’ the bar I? , and the spring and

nut, substantially as desecribed.

13. The combination of the compressor and
discharge arms, the toggle-links, the support
therefor carried by the frame of the machine,
the connecting-rod ¢’, and the operating-crank
and eonnectmu-rod E/, subs’rantmlly as de-
scribed.

14. The Combmﬂtlon with the blllder-p]at-
form, the knotting devwes a needle, the dis-
chm‘ge-arms, and the compressor, of a rotating
disk G,” connected to drive the mneedle, and
having the spur-gear segment F*.and the
bevel-ﬂ ear senment K~ the shaft I, driven by
the ﬂ*e:;w-swment ™ and connected to drive
the dlselmrne -armg, the shaft K, arranged at,

| an angle to the shaft F and provided with a

crank, a rod driven by the cranlk, and a piv-
oted lever connected with the knotting de-
vices driven by the link, mlbsmntlally as de-
seribed.
15. The combination of the binder- frmne
the drive-wheels of equal size supporting the
said frame and both connected to drive the
operating mechanism, a cutting apparatus
and grain-platform on one side of the binder-
hame an elevator delivering the grain from
the ﬂrmn-pla‘rfmm over the Inner one of said
wheels, a binder-platform supported by the
binder-frame between and extending over
the wheels on the stubbleside of the machine,
and abinder supported by the frame between

the wheels and provided with ejector-arms

arranged to discharge the bound bundles
from Lhe platform over the last ¢ md wheel,
substantially as described. |

16. The combination of the binder driving-
wheels of substantially equal size, both con-
nected to drive the operating mechanism, an
elevator delivering the cut grain over the
mner one of said wheels, the binding-table
arranged above and projecting over the wheel
on the stubble side of the machine, a frame
supported by and between the wheels below
the binding-table and supporting the shafts
and their connections of the grain-binder,
and an arm prejecting above the platform
and the cord knotting and cutting devices
supported by said arm, substantially as de-
scribed. |

17.
binder, of the horizontally-arranged pulleys
and the chains provided with jointed feeding-
teeth passing around the pulleys, and a bm
adjustable, supporting the pulleys next £0
the binder, substantially as set forth.

18. The combination, in a harvester, of a
binder supported between two wheels, a ver-
tically-adjustable cutter-frame outside the
wheels, an elevator-frame jointed at the lower
end to the adjustable cutter-frame, and a
frame carrying a grain-conveyer jointed at
the outer end 1o the upper portion of the

elevator-frame and at the inner end adjacent

to the phtform of the binder, substantially as
set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subsecribing witnesses.

' SAMUEL D. MADDIN.

Witnesses:

CHARLES K. FOSTER,
H. A, HALL '
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