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INITED STATES

OFFICE.

WILLTAM M. CLARK, OF BOSCOBEL, WISCONSIN.

GRAIN-BINDER.

SPHRCIFICATION iorming pvart of Lietters Patent No. 379,365, dated March 13, 1888.

Application filed December 21,1885, Serial No. 186,256, (Model.)

To all whom it mai; CONCerFi:

Be it known that I, WIir.L1AM M. CLARK, of
Boscobel, in the emmty of Grant and Smte of
Wiscousin,have invented anew and Improved
Twine Grain-Binder, of whiceh the following is
a full, clear, and exact deseription.

This invention relates to certain new and
nseful improvements in twine grain-binders;
and the object of my invention is to simplity
the construetion and make the macnine ¢com-
pact and the operation more simple.

The invention consists in the construction
and combination of numerous parts and de-
tailg, as will be fully described and set forth

hereinafter, and then pointed out 1in the |

claims.
Reference is to be had to the accompanying
drawings, forming a part of this specification,

" in which similar letters of reference indicate
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corresponding parts in all the figures.

IFigure 1 is a general end view of my 1m-
proved grain - binder, showing the packer-
needle, the ejector, and the knotter. Fig. 218
a ceneral view of the other end of the grain-

binder, showing the mechanism for drivingthe

iy

different parts. Iig. 3 1s a plan view of my
improved grain-binder. Fig.4isanend view

similarto Fig. 1, showing the manner in which

the twine is drawn tightly around the bundle
and knotted. Iig. b i8 a sectional plan view
of my improved hmdex showing the device
for forming the loop and knot, parts being
broken out-. Figs. 6 and 7 are cross sectional
viewsof myimprovedgrain-binder at one end,
showing the cams and mechanism for operat-
ing the device for forming the loop and knot.

Figs. 8 and 9 are eross- sectional views of one

end of the machine, showing the cams that

operate the twine - carrier. blus 10 and 11
are Ccross - sectional views of my improved
binder, showing the mechanism for operating
the eJe(,tor Figs. 12 and 13 are detail side

views of the knottmn* device, showing differ-

ent positions of the ptuta I‘]ﬂ* 14 18 a per-
spective view of the knotter-bill. I'ig. 1518 a
detail end elevation of the several cams at one
end of the binder. Itig. 16 is a detail per-
spective view of one of the cam-levers for op-
erating the knotting device. Ifig. 17 is a de-
tail persljective view of a lever for ming a part

l

——

is a perspective view of the twine- holder
formed on the end of the angle-lever. Fig. 19
is an enlarged detailed view of the clatch
mechanism. Fig. 20 is a front clevation in 55
part of the packer-arms and their guide.

Fig. 21 is a plan view of the clutchmﬂ‘ and

tllpplm mechanism, said view beling Taken
at the bar A’ in Fig. 3. -

The grain- bmder issapported on two brack- 6o .
ets, A, on one of which uprights A’ are se-
enred which are united at the top by a cross-
piece, A% from which the bars A’ project over
the fr a,me, uniting the brackets, which bars A°
are nnited at their free ends by a cross-bar, A* 65
On the base-frame a platform, A® is secured,

~which is curved, as shown 1n Fig. 1,and down

which the grain to be bound slides, the grain
being delivered upon the said platform by the
reaper to which the binder is attached. 'The 70
said platform A° has aslot, A® Iig. 4, through
which the needle can pass. A flat cross-piece,
A%, is provided below the platform A’ and
has a slot corresponding to the slot in the
platform A® A laterally-swinging plate, A’, 75
(shown partly in full and partly in dotted lines
in Fig. 5,) is pivoted by the pivot A° and 1s
adapt&ed to swing directly under the piece A°
and to close the slot in the same, to prevent
dirt, &c., from passing through said slot into 8o
the lower part of the machine. A rod, A’ is

‘pivoted to the swinging plate A’ and guided

in an eye, A", on one of the cross-bars, A", of
the frame of the machine. A spiral spring,
A" surrounds the rod A’ between the guide 85
A and a cross pin, A”, on the said rod A’
The needle, when it enters the slot in the plat-
form, acts on the edge a of the laterally-swing-
ing plate A" and presses the same toward the
right, Fig. 5, whereby the spring A"*is com- go
presv.ed, and when the needle leaves the slot
the spring A" expands and throws the plate
A" under the slot again. The said laterally-
swinging plate is also shown 1n Figs. 1 and 4.
In the cross pieces A*and A*of the machine 95

the four shafts B, D, F, and H. arewmnaled

On that end of the Sﬂaft} B pmJectlnn‘ beyond
the cross-piece A* a crank, B, is mounted, on
the free end of which a eurved lever, B** * 18
pivoted about one fourth of the length of sa,ld [OC
lever from its lower end. Tothe upper end of

of the clutch-operating mechanism. Flﬂ" 18 | said curved lever B? an arm, B’ is Woted
! P g P
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~end with a lug, D projecting from the inner

Eo

which carries on its free end a pin, B, pro- ]
vided with a roller which runs in a longi-
tudinal slot, B® extending from side to side
in the cross bar A* To the lower end of the
curved lever B® two tines or teeth, B are piv-
oted, one on each side, the said tines being
pivoted at about the middle of their length.
They are pointed at their lower ends, and their.
outer edges are concave directly above the
points, and their inner edges, or the edges
facing the harvester, are convex, as 1s shown
in Figs. 1 and 4. The upper-ends of the tines
B® are united by a cross-pin and roller or spool,
B, against which the free end of a spring, B?,
rests, which has its other end secured in the
lower end of the carved lever B° and thereby
the upper ends of the fines are pressed against
the inner angle of the lever B’

On the outer end of the cross-piece A'a
short shaft, C, is journaled, to the outer end
of which a guadrant runner or guide, C, is
secured, which is curved from the inner end
of the cross-piece -A* downward and toward
the longitudinal central plane of the machine,
and is provided on its free end with an up-
wardly-projecting arm, (C? which is curved
more or less and passed into a pocket, C°, on
the outer side of the cross piece A*, which |
pocket 1s open at the bottom aund closed at the
top. The arm (?is provided at its npper end
with a cross-pin, €', within the pocket, which
cross pin is of such size that when the runner
or guide € is lowered as much as is necessary
the S‘tld cross-pin C* strikes a stop at the bot-
tom of the pocket C°® and prevents the further
descent of the guide C.

On that end of the shaft C projecting from
the inner side of the cross-piece A*the arm C°
is mounted, which projects into an upright
hollow casing, C° on one of the longitudinal
top bars, A’ the said casing having a vertical

slot through which the end of the arm C° can
pass. A spiral spring, C', is held between the
top of the casing and the end of the arm C,
and presses the end of the arm ° downward,
thereby pressing the guide C' downward, as
said guide is rigidly mounted on the end of
the shaft C. The inner end of the shaft C is
preferably journaled in a bracket, C° project-
ing from the top longitudinal bar, A’ so as to
olve the shait more stability.

On the end of the shaft D an arm, D', is se-
cured, and to the end of said arm D’ the needle
D*is pivoted at or near the center of the length
of said needle. The upper end of the needleis
pivoted to a connecting-bar, D’, which in turn .
is pivoted to the cross-bar A* or a projection of
the same. The needle 1s provided at its lower |

side, and in said lug D*an eye, D°, is formed,
through which the twine E is passed. A guide-
eye, D% 1s formed on theside of the needle ID)?

near the upper end of thesame. A guide-eye,

D7, 1s secured on the outerside of the connect-
ing-bar D’ and a twine-guide, D? is formed on
the upper end of a piece, D, secured on the

The twine E is held 1n the twine- |

cross-bar Al

379,365

box D™, and passes from the same through au
eye, D on a standard, D", the guide-eyes D’
and D° and the eye D°. A sliding hook, D%,
18 passed through a vertical slot in the standard
D"andispassed throughastandard,D*. A spi-
ral spring, D, surrounds the sliding hook D?®

| between thestandard D" and anut, D", screwed

oh the outer threaded end of the hook DY, by
means of which nut the tension can be regu-
lated. 'The spring presses the prong of the
hook against the twine I as it passes through
the gnide DY, and thus keeps the twine at the

- de.:.n ed tension. This tension can be regulated

by regulating the spring DY,

Ontheend of theshaft F is the ejector, which
consists of an ejector-arm, ¥, secured rigidly
on the end of said shaft F, and a compressor
and trip, E?, is also mounted loosely on said
shaft. A bar, I, is pivoted on the com-
pressor and trip F?, passes through a slot on
the upper end of the ejector F’, and is pro-
vided on its end with a cross pin, F*. A spi-
ral spring, F°, is coiled around the bar F* be-

- tween the pivotal end of said bar and the up-

per end of the ejector I, which spring presses
the compressor and trlp F? toward the ejector
F'. A cam, G, isloosely mounted on the shaft
I, but is rigidly conneeted with the com-
pressorand trip I, soastomovewith thesame,
whicn cam is outside of the cross-bar A*. On
sald cam an arm, H', rests, which is rigidly
mounted on the end of the shaft H. On the
opposite end of the shaft H an angular arm,

H?, is mounted rigidly,which is prowded with
a downwaldly -projecting lug, H’, at its outer
end, having an aperture, H‘*, throngh which a
rod, H® passes, which is- pivoted on the end
plece, I, of the machine, and issurronnded by
a spiral spring, H" acting against the end of
said lug ", and thereby pressing thelever H?
downward. The arm H? is provided on ‘its
free end with a downwardly-projecting lug or
point, H', at the upper end of which is formed
an upwardly-projecting beveled lug, H®% which
is stepped to form a shoulder H™, and a lug,
H”, which has a beveled top, H“’ between the
inner end of whieh beveled top an(l the said
arm H* a recess, H", is formed, all asis shown
in detail in Fig. 17.

A forked lev_er I', Figs. 3, 6, and 7, is piv-
oted on one of the mp bars of the machine-
frame to swing laterally, and in its forked end
18 held the clutch-sleeve I, baving an annular
groove, I°, into which pms I’on the prongs of
the fork pass, which clutch-sleeve also hastwo
cluteh ends, I' and I°. The clutch-sleeve is
mounted to slide on a shaft, J, carrying at its
outer end a sprocket-wheel, J’, over which the
driving-chain is passed. On said shaft J a
cog-wheel, J% 1s mounted, which is provided

70
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with acluteh-collar, J°, adapted to engage with

the clutch end I’ of thesleeve I". On the end
of the shaft B a clutch-sleeve, I° is rigidly
mounted, the end of which is adapted to en-
gage with the end I1* of the clutch-sleeve I,
and 1n sald cluteh-sleeve I° the end of the shaft
J 18 mounted to turn. A pin, I, is passed

130
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through the sleeve I* and through a longi- |

tudinal slot in the shaft J, so as to permit of
sliding the clutch-sleeve I° on the shaft J, and
at the same time causing thesleeve to revolve
with the shaft J. To the lever 1’ a lateh, I,
is pivoted, which can drop into the notch or
recess H' of the arm H? for locking said arm
in place.
plece A% and 1s plovlded with a hook adapted
to pass into a noteh, I° in the inner side of the
lever 1, as shown in Figs. 6 and 7, which lateh
21so engages with the luﬂ H" of ]evel H-.

An anﬂle lever, K, is pwoted on one of the
top bars, A“" one eud of which 1 1s provided with
a sm*ing-m*m, K, which rests against the side
of the lever T/, Fig. 3. Anarm, K% is rigidly
secured on the shaft H, and projeets downward
in such a manner that its lower end is 1n con-

tact with the other arm of the angle-lever K,

as shown in Fig. 1.

On the shaft I, journaled in thé end piece
or bracket, I, and in an lantermediate cross-
pieceof the machine, a cog-wheel, I/, is mount-
ed, which engages with the above-mentioned
cog-wheel J* on the shaft J. A cam-wheel,

17, having the same diameter a3 the cog-wheel

I/, is rigidly mounted on the shaft L. Said

~cam-wheel is provided with a recess, L’ at
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one end of which a projection, L*, is formed,
which, however, does not project out of bhe

plane of the Wheel LF, and at the other end of

the recess the pin L° projects from the inner
surface of said wheel.,
On that end of the shait I 0pp051te the one

on which the ejector is mounted the cam Mis

mounted, on the wider end of which a segmen-
tal rack, | '\I’ is formed, which engages with 2
segmental meh, MZ, formed on tlle edge of a
short lever, M’ pwoted on a pin, M* on the
inner surface of the end piece, I. The pin 1.?
and cam 3 lie 1n the same plane, while the
projection L7 and lever M° lie 1n a ditferent
plane from that of the former parts. The
wheel 17 revolves 1n the direction of the ar-
row «, Ifig. 10, the wheel I/ being revolved
by the cog-wheel J° on the shaft J and the
wheel L? revolving with the wheel 1.  When
the wheel revolves, the pin L? strikes the cam

M and swings the sanie in the direction of the

arrow O, Fig. 10, whereby the shaft F, on
which the cam M 1s micunted, 18 thrown in
such a manner as to swing the arm E* of the
ejector in the direction of the arrow ¢, Figs.
1 and 4. The cam M 1is finally brought into
the position shownin Ifig. 11, and as the wheel
L7 continnes to revolve.the projection L* at
that end of the recess 1 opposite the one at
which the pin 1° is located strikes the lever
M® and swings the same in the direction of
the arrow d, Fig. 11, whereby the cam M is

- swung in the inverse direction of the arrow b’

as the segmental rack on the end of the lever
M, engaged with the segmental rack on the
end of the cam M. and thus the cam M is
brought back into the position 1t had, as
shown in Fig. 10, 1n which position 1t remains
until the cam wheel L has made another rev-

A lateh, J%, is pivoted on Tthe ¢ Cross-

- is provided on its lower end with a
' jection, O, Wth]i]'lS on the side of the lever

' shown 1n Figs. 6, 7, and 16.
provided with a recess, R, 1n cach surface,

"The recess R’

fw

oitltion', when the pin I° again strikes the .

cam and the ejector 1s again operated, and so
O1l. | | o
On that end of the shaft D opposite the one

on which the arm D’ 1s secured a cam-arm, N,

1s formed, which is provided with a lateral
projection, N', having a slot, N°. On theshaft
L a cam. O, 1s mounted, which 1s provided

- with a prong, O, at one side of a recess, O,

formed in the cam O. A lever, O’ is pivofed
on the frame of fhe machine, and is provided
at 1ts upper end wirh a.pin, O% which passes
into the slot N? of the arm N. Said lever O°
. ¢am Pro-

O’ A cam, O° is rigidly mounted on the
shaft L adjacent to thecam O. When the cam
O revolves in the dircetion of the arrow «’,
Fig. 8, which is the same as the direction of
the arrow «¢', Fig. 10, the prong O’ strikes the
end of the cam-arm N and swings thesaid cam-
arm in the direction of the arrow ¢, Fig. §,
whereby the shaft DD 1s turned in the corre-
sponding direction, and the arm D’ and the
needie D* areswung down and remain lowered,

as shown in dotted lines in Fig. 9, until t}w
cam-edge of the cam O runs off of the cam-arm
N. The cam O° then beginsto act on the cam

® of the lever O° andpresses the said lever O*

in the direction of the arrow f’, Fig. 9, causing
the pin O* on the end of said lever O, which
pin works in the sloft N° toswing the cam-arm
N in the reverse direction of the arrow e,
whereby the shaft D 1s turned in such adirec-
tion as to cause the arm D’ to swing upward

whereby the needle D? is raised.

On the shaft L. cams P and Q are mouu‘red
of which the former, P, has the prong P/, the
prong P°, and the shoulder P°. 'The cam Q
has the corner € and the shoulder or corner
Q) and the straight part Q. Cam-levers R
and S are pivoted on the frame, and are pro-
vided with the circular recesses or openings
R and §'. The lever R is provided with two

diametrically opposite beveled projeetions, R*

and R’ on the inner edges of the recess, as is

The lever B is

sald recesses being formed in opposite faces.
ab the right-hand edge of the le-
ver is 1n the outer fhce, and the recess at the
left-hand edgeis on the inner surface, asshown
1n Fig. 16.

ferent planes, as is shown in Fig. 15. The cam

Pacts on theleft-hand part of the lever R; but

as the right-hand part is recessed in the Outer

The cams Pand Q are dlSO in dif-
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surface the cam P can swing through said re-

cess withoutb acting on the lever. _The cam Q
acts on.the 1'ighl;-hand part ol thelever R, but

“does not act on the left-hand part, as the cam

can swing through the recess R*in the left-
hand part. When the cams are

9 and «’ in Figs. 10 and 11,) the parts P? and
P?, acting on the left-hand part of the lever R,

swing the same In the direction of the ar-

revoived in .
the direction of the arrow «’, (corresponding
to the direction of the arrow «' in Figs. 8 and

125
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through the left-hand recess, as shown in dot-
ted lines, without acting. As the revolution

cam () begins to act on the right-hand part of
the lever R and swings the lever IR in the in-
verse direction of the arrow ¢, whereby the
lever R 1s reciprocated. - As shown.in Fig. 6,

the cam Q is moving the lever R’ in the in-

verse direction of the arrow g¢', and is acting
on the projection R’ at the right, and the pro-

jection R? at the left rests against the cam P.
As shown 1n . Fig. 7, the cam \ P 1S Swinging the

lever R in the duectwn of the arrow ¢’ and
has almost completed its stroke.
stroke is completed, the projection R* of the

lever snaps into the recess formed between the

- prong-P’ and the projection or part P? of the
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cam P. These shoulders and projections are
formed in the cams for the purpose of having
positive motion at all times—thatis, the Jever
cannot swing or play in the inverse direction
of that in which it is being moved. TFor ex-
ample, in Fig. 6 the lever cannot be moved to
the right—that 18, in the direction of the ar-
row g'—as the projection R® rests against the
cam P, and 1t can be moved in the inverse di-

T ecmon g’ the proper distance, which is gov-

“erned by the cam Q, as otherwise it would

conflict with the edge of the cam P. The le-
ver S is also recessed at opposite edges and

opposite sides, and is acted on by the cams T-

T’y which reciprocate it in the same direction
as the lever R 1s reciprocated-—that is, the
projection T% swings it to the right and the
projection T° swings it to the left and so on.

The lower end of the lever R is p'ISSPd into an
aperture i1n a lever, U, pivoted on the bracket
p on one end piece, A, of the machine, which
lever U swings in the horizontal plane and
passes through a slot, 0°, in the bracket or
supporting-piece A. A fork, U, is formed on
the swinging end of the lever U and a seg-

mental rack U2 is secured on the ends of the
prongs, which rack engages with a cog-wheel,

V, mounted rigidly on a tubular *Spindle, V’,
mounted 1n a frame, U°, projecting downward
from a cross - piece, A'Y, of the machine.

Through the tubular Splndle a spindle, V7

projects, whichis provided with pins V?, pase',

ing through longitudinal slots V*in the spmdle
V’. The bpmdle V* is surrounded by a spiral
spring, V°, between the lower end of thespin-

dle V’ and a Cross-piece, V° on the end of the
spindle V% On the upper end of the spindle
V' the knotting hook or jaw V'is formed, and
on the upper end of the spindle V* the knot-
ting hook or jaw V° is formed, which is above
the hook V. The hooks or jaws V' and V®
have notches in their inner edges short dis-
tances from the ends. The lower end of the
spindle V* rests upon a lever, W, pivoted on
an arm, VW, extending downward from the
cross-piece A", Fig. 4, of the frame. From

the arm W' a pin, W? projects, against which
the upper end of the lever W can strike, which
Ppin is 8o located that the lever W has slight

~When the

| the supporting-frame U".
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During this time the cam Q passes | play. A lug, W?, projects downward froni

the rack U? at one end of the same, and to
said lug a track-lever, W+ is pivoted, which
has 1ts end W=slightly beveled The free end
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of this rests upon a pin, W° projecting later-

ally from an arm, W/, sceured to and project-
ing downward fr om the rack U~

On the top of the lever W a cam plece, X,
is formed, which is inclined upward and be
yvond the end of said lever. In the side adja-

cent to the spindle V*1t is provided with a re-
~¢ess, X', and on the other side it is provided

with a laterally-projecting beveled lug, X3*
Iig. 1.
U’ projecting downward from the frame U°,
for the purpose of preventing the rack from
sagging.

‘A lever,Y, is pivoted onthe eross-piece A,
and is promded at one end with aslot, Y/, into

which the lower end of the cam-lever S passes.

The free end Y* of the lever Y is bent overin
front of the rack U® and terminatesin a hook,
Y’ provided on its top with a recess or notch,

Y” for receiving the knife Z, projecting fr om
Two lugs, Z' 77,

project from the supporting-frame U° direct] v
below the knife Z, the upper lug, Z/, being

shorter than thelower lug, Z°, and a notch, Z°,

1§ formed between them. The hook Y? onthe

end of the lever Y 1s also provided with a

80
The rack U® runs over a hook-lug,
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groove, Y°, in its inner side, as shown in de-

tail in ¥ig. 18. A lug, », provided with a ver:

tical V-shaped groove, s. projects upward from

the supporting-frame U°. The lughasits bot-

tom recessed to permit a wire or rod, i, se

curea on the lever, Y, to pass under said Iug,
as sbown In Iigs. 5 and 12, which wire has
its end bent U.pW"lI‘d to form a hook, 0. An
angle-lever, m, is pivoted on the i 1nnel side of
the supportmg -frame U? which is provided
with a check-pin, w/, against which the said
lever can strike,whiech prevents the said lever
m from being swung back tov far. The lever
m 1sprovided on the upper end of its npwardly-
projecting shank with an arm, n, projecting
transversely over the suppmtmﬂ* piece A’
The wheel J?1s held in place so that it cannot
shift by the forked piece J°, Fig. 3.

The operation is as follows: In ordertoshow
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the operation of the machine more clearly, T

will first describe the formation of the bundle,

the passing of the twine around the same by
the needle, the discharge of the bundle, the
nle(,hamsm for performing these 0pelat10ns

and then the operation of the mechanism for
forming theloopand knot. Theshaft J,which
carries the sprocket-wheel J', is continually re-
volved by a chain, belt, or gearing, as may be
desired,and revolves theclutch sleeve I*, which
is engaged with the clutch-sleeve 15, Whereby
the shaﬂ; B 1s revolved in the dir ectlon of the
arrow «’, F'ig. 1, whereby the tines or prongs B°
are moved up and down on a curved line as
the bent lever B*1s reciprocated by the crank-

arm B’ on the end of the shaft B, and the said
tines are connected with said lever B The
upper end of theleveris guided by the arm B?,
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the end pin of which runs in the slot B>—that | on the bevel H™ and latches itself into the

is, the tines B’ are moved downward 1n the di-
rection of the guide (', as indicated by the ar-
row 0%, Fig. 1, the lower prongs of the tiunes
being slightly below the bottom edge of the
guide and short distances from the curved
platform A®°. The tines catch the grain that
slides down the platform A® and push it in the
direction of the arrow b? beyond the arm F
and against the compressor and trip F?, the
egjector B being raised, as shown 1n Fig. 1.
The guide C' can give slightly—that is, 1t can
swing upward—whereby the arm C° 18 swung
upward and compresses the spring C' in the
casing C°. Afterthe grain hasbeenforced be-

yvond the lower end of the guide, thespringin

the said casing forces the arm ¢ downward
again,whereby the swinging end of theguide
is forced downward. The twine K extends
from the arm Y upward to the needle D and
the grain is forced against the twine, asshown
in Fig. 1. This operation is continued until
the quantity of grain between the arm C* and
the compressor and trip ¥° 18 so great as to
swing the compressor and trip I* in the direc-
tion of the arrow ¢, Fig. 1, whereby the cam
(3 is rocked and raises the arm H', whereby
the shaft H is revolved in the direction of the
arrow d*, Fig. 1. During all this time the
clateh-sleeve I? has been held engaged with the
clutch I° by the lever I',which inturnislocked
in place by thelatech J% theend of which catches
in the recess 1° in the forked laterally-swing-
ing lever I’, in which fork the sleeve I’ 13 held.
Then as the grain iIs pressed against the trip-
arm ¥ the arm H’is raised by the cam (,and
the point or prong of the hook H* slowly rises
out of the notech HY of the cam-wheel L/, and
the arin K* presses back the cluteh-holding le-
ver I’ by means of the bell-crank K. When
a sufficient guantity of grain is packed against
the compressor and trip-arm F° to raise the
prong H of the hook H* entirely out of the
notch of the cam-wheel I/, the spring K’ is

pressed tightly against the clutch holding le-
ver 1. At the same time the shonlder H' on

the hook H?strikes the projection of the lateh
J* beginning to lift said latch, the grain being
continually packed against the compressorand
trip-arm F* until the hook H® raises the latch
J* wholly out of the noteh 1°1n the cluteh-hold-
ing lever I'. The lateh I' 18 provided with a
shoulder or pin that holds the latch the proper
height to strike the bevel H" on the hook H*
and latchesitself into the noteh H" of the said
hook when the latter is at its highest point.
When the hook H* has been lifted out of the
noteh in the cam-wheel or to1ts highest point,

or nearly so, by the pressure of the grain uapon

the trip-arm E?, the spring K’ 1s compressed
against the side of the cluteh-holding lever I,
so that when this is released from the latch J°
the spring K’ throws the clutch-holding lever
I’, carrying the latch 1%, from the clutch oper-
ating the packer to the clutch operating the
binder,when the latch I' strikes and slides up

notch H" in the hook H® The combined ac-
tion of the lever I’ and the latch I', secured to
it, holds the hook H? in its elevated position,
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the former bearing against the point or prong

H” at its beveled side,while the latter bears
oppositely against the outer side of the notch
H" of the hook H? thus holding the hook in

equilibriom. The spring H surrounding the

rod H° and pressing against the lug or prong
H? of the hook H? presses the prong or polnb
A" of said hook upon the rim of the cam-wheel
A’ now in action, so that when the notch 1n
the cam-wheel arrives opposite the point or
prong H' the latter will spap into the sald
notch, thus arresting further movement of the
cam-wheel. The said point or prong H' is re-
leased from the latch I' by the action or ex-
pansion of the previously-compressed spring
HS, overcoming the friction between the latch
1" and the side of the notech H",which has the
effect of rocking the shaft H in the reverse di-
rection of the arrow ¢?, and thus depressing the
hook H? carying its point or prong H' down
into the notch of the cam L2, the arm H' of the
shaft  having been liberated from the cam
. The beveled head of the hook H? pressing
against the side of the cluteh-holding lever I,
instantly throws it toward the beak of the latch
J* and the clutch-sleeve I" into engagement
with the cluteh I% the beak of said lateh drop-
ping into the notch I° of the clutch-holding le-
ver I, thus. effectually securing the engage-
ment of the cluteh-sleeve I* with the clutch I°
which latter operation of parts, however, 1S
preceded by the action of certain other parts,
which will presently be described. Before
the beveled lug H® of the prong or point H’

of the hook H? strikes or acts in its descent

upon the clutch-holding lever I', as the said

prong or point is about to enter the notch

in the cam-wheel 1/, said hook releases 1t-
self from the latch 17, as above described.
As the wheel J*?is revolved it revolves the
wheel I/ in the direction of the arrow «/, I'igs.
10 and 11, and ', Figs. 8 and 9, these arrows
indicating the same direction, as the drawings
face in different directions. The prong O’ of
the cam O strikes the cam-arm N on the end
of the shaft D and swings said cam in the di-
rection of the arrow ¢, Fig. 8, whereby the
needle D? is swung down in the direction of
the arrow ¢/, Fig. 1, and the twine is caught
by the hook o on the end of the wire ¢ 1n a
manner that will be set forth hereinafter, and
a loop is formed around the bundle of grain,
as shown in Fig. 4. © The thread is then cut in
a manner that will be set forth hereinafter.

" The needle remains lowered as the end of the

cam N runs around the greater part of the rim
of the cam O. As the cam N runs over the
edge of the cam O the cam () sirikes the cam
O° on the lever O® and forces said lever O’ in
the direction of the arrow 7/, Fig. 9, causing
the pin O* on the end of the lever O’ to swing
the eam N on the shaft D in theinverse direc-
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tion of the arrow €', whereby the needle D? is
raised again. During the time that the needle
18 lowered the pin L° of the wheel L? strikes
the cam M, Fig. 10, and swings the same in
the direction of the arrow &', whereby the
shatt I is turned in such a manner as to throw
the ejector F” and compressor and trip ¥*in the
direction of the arrow ¢*, Fig. 4, causing said
gjector to throw the bundle out of the machine.
By the movements given to the cam M by the
pin L’ the arm M?is swung down to the posi-
tion shown in Fig. 11. Tmmediately after the
pin NP has struck the cam M the projection
L’ of the wheel I7 strikes the arm M?® and
swings the same in the direction of the arrow
d’, whereby the cain M is swung in the inverse
direction of thearrow ¥/, and thereby the shaft
F 1s turned in such a direction as to swing
the ejector back into the normal position until
the wheel I makes another revolution, the
pin I° strikes the cam M, and another bundle
1s ejected. In Fig. 10 the ejector is shown in
the normal position in dotted lines, and in
Fig. 11 it is shown in the position it holds
after 1t has thrown the bundle.

The operation of forming the knot is as fol-
lows: During the time that the grain is being
packed between the arm C*and the arm F?the
twine I is held in the position shown in Fig.
1, the end of the twine being held below the
knife Z and between the lugs 7' and Z* and in
the recess 7Z°, between which lugs it is pressed
by the hook Y’. The angle-lever m is in the
position shown din Fig. 1, and the hook o is
some distance from the block . As stated,
the needle D* moves downward into the posi-
tion shown in Fig. 4, whereby the twine is car-
ried downward. Immediately after the nee-
dle has been lowered the rack U* begins to
swing in the direction of the arrow ¢*, Fig. 5,
and strikes the lower end of the lever m,there-
by swinging the upper end and the prong n of
the same in the direction of the arrow &% Fig.
1, and throwing the part K, Fig. 1, of the
twine If 1n the inverse direction of the arrow
¢’, 80 that it will be against that part of the
twine which has been -carried down by the
needle D°. The wheel V is now revolved by
the rack U? whereby the two iaws V' and V*
are revolved and form a loop, the twine form-
ing the loop passing around the outside of
both of said jaws. The cam-lever S nowswings
the lever Y in the direction of the arrow «°,
¥ig. 5, whereby the hook Y* is moved toward
the left, Fig. 1, and the rod ¢ is, moved in the
same direction, and the hook o on the end of
sald rod catches both strands of the twine and
pulls the same into the block #», as shown in
Fig. 4. As soon as the rack U? begins to
swing in the direction of the arrow ¢*, Fig. b,
the beveled end of the track-lever W* strikes
the under side of the bevel X* of the cam X,
and thus pushes said cam X and the arm W,
on which the same is held, upward, causing
the arm W to press upward the spindle V%
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jaws remain separated until the rack has ecom-

pleted its movement 1n the direction of the
arrow ¢°, when the camn X slides off of the bev-
eled shoulder W* on the end of the track-bar
WH permitting the spring V°to presstbhespin-
dle V? and thearm W downward. Then when
the rack U” moves in the inverse direction of
the arrow g°—that is, in the direction of the
arrow m°, Fig. 1—the bevel X* of the cam X
will be below the track-plate W* and the jaws
will be clamped and held firmly together and
will hold the twine, in a manner that will be
described hereinafter. It was necessary to
describe this operation of the jaws before pro-
ceeding, in order that the further formation
of the knot might be fully understood. As-
suming that the parts are still in the position
shown in Fig. 4, we will now examine Figs.
12 and 13. The separated jaws V' and V°
arc revolved a second time, and the parts E°
of the twine, Fig. 4, are passed 1n between
sald jaws, which revolve, and Dby the time
they have completed an entire revolution and
are brought into the position shown in Fig.
13 the bevel X* has run off of the track W*
and off over the bevel shoulder W of the
same, as mentioned above, thus permitting the
spring V° to foree the jaws together, whereby
the crossed ends of the twine are securely
clamped. Then the lever Y moves in the in-

verse direction of the arrow «’, Fig. 5—that

18, the hook o on the end of the-rod ¢ which
was in the position it had in Fig. 12, movesount
of said position, and the hook Y® on the end
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of the lever Y moves 1n the direction of the

arrow #’, Fig. 4, and the prongs of the hook
Y?® carry the part E’ of the twine against the
lugs Z' 77 and against the knife Z, as shown in
Fig. 13, whereby the twine is cut. The nee-
dle brings down the twine around the bundle
with the part for the band between the needle
and the knotter. The knotter then starts,
with the jaws open, catches both strands of the
twine, draws the part to be carried to thelug
r 8 across the hooked rod o between the up-
wardly-turned point that catches the twine
and the lug 7 ¢, and makes one revolution and
stops. 'T'he hooked rod o at once starts the
hook, catches both strands, and carries them
over to the lng » s-and holds them. Simul-
taneously with the starting of the hooked rod
o the holder y releases the cut end of thetwine,
the sharp point of the holder ¥ passes between

"the needle and the twine in the needle, after-

ward to catch, cut, and hold the end thereof
for the new band as the parts return to place.
The twine is sufliciently elevated while held
within the lug 7 s by the slightly-upturned
portion of the rod o near its hook to allow the
lower jaw of the Lknotter to pass under the
twine. As soon asthe twine issecuredin the
upright groove of the lug » s by the hooked
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rod o, the knotter again starts and completes .

1ts forward movement, the lower jaw passing

under the twine as 1t isheld in thelugrsby the

thereby separating the jaws V' and V°. The | hooked rod o,and the upper jaw passingabove
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the twine, the jaws then spnapping together J

upon the twine. The hooked rod o and the
lever y at once go back to place, the lever y
carrying with 1t the twinein the needle back
to the knife, where it is cut, and the end be-
longing to the needle is held for the new band,
both ends of the twine being then free to be
pulled from the knotter. Immediately after
this the ejector is operated in the manner de-
scribed above and ejects the bundle, whereby
the loop K, Fig. 14, is pulled from off the jaws
Viand V¢, the needle D® being raised immedi-
ately after the bundle has been ejected.
As stated above, the grain forced down by
the tines B® presses the compressor and trip
I in the direction of the arrow ¢* after a cer-

tain quantity of grain has been forced between '

the arm C° and said eompressor and trip-arm.
By this movement of the ejector thecam H’is
forced upward and the entire machine is
started by the shifting of the sleeve I?, caused
by the above descubed movement of. the cam-
arm H' and the consequent rotary motion of the
shaft I. After the bundle has been ejected the
cam H’ swings down,and thespring H° throws
the lower end of the lever H’ ontward, thereby
swinging the prong H" downward. The bevel
of lug H® strikes the lever'I" and forces the

same to the left, Iig. 3, thereby engaging the

clutch - collar I with the cluteh - collar 15,
whereby the shaft D is revolved and the other
parts are put out of operation. The tines be-
gin to force down the grain and the other
parts remain stationary until the quantity of
grain forced down is sufficient to swing the
compressor and trip IF* in the direction of the
arrow. ¢’ such a distance as to cause the cam
(r to raise the cam-arm H’ where the parts are
brought into operation, as set forth before.
Havingthusdesceribed my invention, I elaim
as new and desiretosecure by Letters Patent—
1. A grain-binder constrocted withacurved
guide and with a shaft carrying a crank, a
lever pivoted on one end of the crank, and
tines pivoled midway of their lenglh to the
lever and projecting down at the sides of the

~gulde, substantialiy as and for the purpose set

50
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tort h.

2. A grain-binder provided with the piv-
oted curved guide having an upwardly-pro-
jecting arm on its free end, combined with a
shaft carrying a crank, a lever pivoted on one
end of the c¢rank,aud tines pivoted midway of
their length to the lever and projecting down
at the sides of the guide, substantially as and
for the purpose set forth.,

3. Agrain-binder constructed with acurved
guide, U, mounted oun a rocking shaft, C, an
arm on the shaft, a casing into which the arm
projects, a spring pressing down on said arm,
which guide (7 is combined with a pocket or
guide for receiving the free end of the arm on
the gulde,and tines operated from a revolving
shatt, the said tines being at the sides of the
guide, substantially as herein shown and de-
scribed.

$

4. In a grain-binder, the combination, with
a curved guide, of a shaft carrying a erank, a
lever pivoted on one end of the crank, tines
pivoted midway of their length to the lever
and projecting down at the sides of the guide,
an arm pivoted to the upper end of the lever
to which the tines are pivoted, and a piece
provided with aslot, into which a pin on said
arm passes for the purposeof guiding the arm,
substantially as herein shown and deseribed.

5. In a grain-binder, the combination, with

a shaft, J, earrying the cog-wheel J°, of the
clutch sleeve I, a cog-wheel, L/, operated from
the cog-wheel J* and mounted on the main
shaft, a cam mechanism on the main shaft, a
trip and compressor, twine-carrier, and knat
ting mechanism operated from the mechanism
on the main shaft, the cam ( on the trip-arm,
the shaft H, the cam-arm H’ on the same, the
elbow-lever K, the arm K?on theshaft H. and
the laterally swinging lever I, connected with
the cluteh-sleeve I, 5&1(1 elbow-lever having a
spring, K’, acting 111)011 the lever I, substan-
tially as herein shown and descmbed

6. In a grain-binder, the combination, with
a shaft, J, carrying the cog-wheel J% of the

_elutcl}sleeve I%, a cog-wheel operated from the

cog-wheel J* and mounted on the main shalt,
a cam mechanism on the main shaft, a trip-
arm and compressor, twine-carrier, and knot-
ting mechanism operated from the mech-

~anism on main shaft, the cam G on the trip-

arm, the shaft H. the cam-arm H’ on the same,

the elhow lever K the arm-K? on the shaft H,

the laterally-swinging lever I, connected with
the clutch-sleeve I? the latch J* the lever H5,

having a pronged beveled end, and a spring
acting on the short end of said lever H*, which -

beveled pronged end of thelever H*isadjacent
to and adapted toact on the laterally swinging
lever I, substantially as herein shown and de-
scribed. _

7. In a grain-binder, the combination, with

a shaft, J, carrying the cog wheel J? of the
el uteh sleeve [*, the cog wheel L/, operated
from the cog- ‘wheel J*and mounted on the main
shaft,a cam meehamsm on the mainshaft,atrip-
arm and compressor, twine-carrier, and knot-
ting mechanism operated {rom the mechanism
on main shaft, the ¢am G on the trip-arm, the
shaft H, the cam-arm H' on the same, the el-

bow-lever K, the arm K* on the shaft H, the

laterally-swinging lever I, connected with the
sleeve 1% the latch J% the angular lever H5
mounted on the shaft H and having one end

pronged and betveled, the said pronged and

beveled end being adjacent to the lever I’;and
the lever 17, pivoted on the lever I'and adapted

- to engage the end of the lever H? substantially

as herein shown and described.

8. In a grain-binder, the combination, with
a shaft, of an ejector on one end of the same,
a cam on the other end, theshort arm of which
cam terminates 1o asegmental rack, a pivoted
arim having a segmental rack on its edge en-
gaged with the segmental rack of the eam on
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the shaft, a wheel having a recess, a projection | ing the twine taut and with an arm having a
prong or hook for pressing the twine aﬂalnst |

in the plme of the wheel at one end of the re-
cess, and a pin projeeting from the plane of
the wheel at the other end of the recess, en-

gaging, respectively, with the cam and piv-
, substanotially as herein shown and |

oted arm
deserlbed
9. In a grain-binder, the combination, with
a shaft, of an arm on one end of the same, a
needle pivoted on the said arm, the cam N on
the other end of the shaft, which cam has a
slot, N*, the cam O, mounted on the main shaft
and plOVlded with a prong, O, the lever O’

‘the cam projection O, the cam O° o the main

shatt and adjacent o Lhe canl O, and the pin O,
projecting from the lever O, substantially as
herein shown and deseribed. |

10. In a grain-binder, the combination, w1th

a knotting devme, of levers pivoted to swing

1n horiaontal planes and serving to opelate
sald knotting devices, levers pwotad to swing
in vertical planes and connected to said hori-
zontal levers, cams on the main shaft; cam
projections on vertical levers engaged by the
sald cams, one of said horizontal levers carry-
ing a rack, a lever carrying the twine against

‘that part of the twine carried by the needle

operated by said rack-arm, a wheel revolved
by said rack, which wheel in turn revolves the

- 30 jaws of the knotter, the other of said horizon-
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tal levers moving in an opposite direction to
that in which the aforesaid horizontal lever
‘moves,and carrying ahooked rod which catches
both strands of the twine, and a fixed block
into which is pulled both of said strands of

- twine by the said hooked rod, substantially as

set forth.

11. Ina grain- blnder the combmthn with

the levers mounted _to swing 1in horizontal
planes and the knofting devices operated by
said levers, of levers mounted to swing 1n ver-
tical planes and connected with said horizon-
tal levers, said vertical levers having aper-
tures from the edges of which cam projections
extend inwardly, two cams on the main shaft
for each lever, so located, substantially as de-
scribed, that they cannot act on the same parts
of the cam projections on said levers, one of
the horizontal levers carrying a rack, a lever
acted upon by said rack to carry the twine
against that part of the twine carried by the
needle, a wheel revolved by said rack, which
wheel in turn revolves the jaws of the l{notter,
the other of said horizontal levers moving In
an opposite direction to that in which theafore-
said horizonfal lever moves, and carrying a
hooked rod, and a fixed bloek into which 1is
pulled both strands of the twine Dby the said
hooked rod, substantially as set forth.

12. In a grain-binder, the combination of the
levers mounted fo swing in horizontal planes,

- the concentric tubular spindles provided with

65

knotting-jaws, a knife, horizontally-swinging
levers, one having a segmental rack engaging
a cog-wheel on the outer one of said spindles,

the mee and holding the cat end of the twme,_
Jevers pivoted to swing in vertical planes and
connected with said Imrizontal levers,and cams

on the main shaft, the rack acting uapon said
angle-lever and the vertical levers having re-
cesses and cau projections acted upou by the
cams on the main shaft, substantially as speci-
fied.

| 13. In a knotter for a twine grain-binder, the
combination, with two concentric spindles,

each h.;,wmg a knotting-jaw at the upper end,

the inner spindle being adapted to slide and
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turn within the outer spindle, of a spring for

pressing the inner spindle downward, a cog-

engaging said cog-wheel, and thereby oper-
atmrf “the Spmdles mechanism for pressing the
inner spindie upw&rd and therebyv separating
the kpotting-jaws at proper times, which
mechanism is operated by a swinging lever
carrying a rack, and an additional levorpm-
vided with a hook for drawing the twine taut,
and with an arm having a hook for pressing
the twine against the knife and holding the

cut end of bhe twine, StleD‘lﬂtlal]y as herein

shown and described. |
14. Inagrain-binder, the combination, with
the frame U®, the lugs 7/ ZF, the knife Z above

the lng 7/, :md the block 7, ha,vmfra recess, of
the 1ev01v111cr knotter,
- which oljer&tes the revolvmn knotter the

he swinging lever U,

swinging lever Y, haviug a hooh, Y°, and the

wire t havmg Q hook 0, substantially as and

for the purpose set forth.

15. Inagrain-binder, the combination, with
the frame U of a revolving knotter on the
same, the block 7, having a recess, which block
is secured on the frame U°, the swinging lever
U, which operates the revolving knotter, the
swinging lever Y, the wire ¢, having a hook,
o, the hook Y® on the end of the lever X, and
the knife Z, substantially as herein shown and
described. |

16. Inagrain-binder, the combination, with
two concentric spindles, each provided at its
upper end with a knotting -jaw, the inner
spindle being adapted to slide in the exterior
spindle, of a spring for pressing the inper spin-
dle downward, the lever U, having a rack, U?,

engaging with a Cog- wheel on the exterior

spindle, the track-lever W* pivoted to the
rack U? the lever W, on which the lower end

- of the iuterior Spindle rests, and a cam-piece on

said lever W, having a beveled lug, which
heveled lug runs on the track-lever W*, sub-
stantially as herein shown and desecribed.

17. Inagrain-binder, the combination, with
two concentric spindles, each provided at 1ts
upper end with a kuotting - jaw, the 1nnoer
spindle being adapted to shde in the exterior
spindle, of a spring for pressing the Inner
Spindle downward, the lever U, having a rack,
U?, engaging with the COg- -wheel on the ex-

an a.ngle -lever provided with a hook for draw- | terior SPmdle, the track- lever W* pivoted to

 wheel on the outer spindle, a segmental rack |
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the rack U? and having a bevel, W? on the |

free end, and a beveled Shoulder W“._. at the |
pivoted end, the lever W, on which the lower |
end of the interior 5p1ndle rests, the cam X on
5 said lever W, having a beveled 1ug, X? which
beveled lug runs on the track-lever W* and

the arm W’” having a laterally - pro;ectmg |

pin, W¢, for holding the track-plate and pre-
venting it from dr opping too far, substantmlly
as herem shown and described.
WILLIAM M. OLARK
Witnesses:
JAMES BAILEY,
JOoAN D. WILSON.
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