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ance of elevating mechanism, thereby

 GEORGE SCHUBERT, OF WALNUT, TEXAS.

GRAIN-BINDER.

EPEOIFICATION forming part of Letters I’_’ateﬁt No. 468,552, dated Fe__bru&ry 9, 1892,

Application filed June'20, 1889, Serial No. 316,030, (No model)

1

To all whom it may concern: o

Be it known that I, GEORGE SCHUBERT, a
citizen of the United States, residing at Wal-
nut, in the county of Bosque and State of
Texas, have invented a new and useful Grain-
Binder, of which the following is a specifica-
tion. | |

binders, and has for its object to provide a

machine of this class which can be so con-

structed as to receive the grain direct from
the platform of the reaper without the assist-
Pro-
ducing a machine which will be compara-
tively simple in construction and equally
adapted to tie light and heavy gavels, inas-
much as the difficulty of elevating heavy
gavels will be entirely obviated. -
A further object of thisinvention is to pro-
ducea machine which will tie whatis common-
ly known as a “sailor’s knot,” which eannot be
slipped apart, may be tied by means of sim-
ple mechanism, and is a very superior knot
to that tied by the grain-binders in present
use. o o
Afurther object is to provide binding mech-

anism which will be in operation only at the |

time of tying a gavel and will be automati-
cally thrown out of gear as soon as the afore-

sald operation has been completed, thus pre-
- venling unnecessary wear upon the parts.

A still further object of the invention is to
provide a binder which will compress and
bind alarge or small
out any adjustment.

These objects and such others as fairly fall

within the scope of the invention I attain by
means of the mechanism illustrated in the
accompanying drawings, the peculiar con-

struction, combination, and arrangement of
which will be fully deseribed hereinafter, and

the specific points ‘of novelty particularly
pointed out in the claims.

In the drawings, Figure 1 is a front eleva-
tion of my invention, showing only so much
thereof as is necessary to convey a clear con-
ception® of the same. TFig. 2 is a horizontal

- sectional view taken on the line z z of Fig. 1,

showing the platform and lower partsin plan
view. Iig.3isa vertical sectional view taken
on the liney y of Ifig. 2. Tig.4isaplan view

My invention is an improvement in orain-

gavel perfectly and with-

-

| -

1S a vertical sectional view showing the posi-
tion of the needie-bar and knotter-bar when
tying a gavel. TFig. 6isa detail sectional view
on the line z 2 of Fig. 1,looking in the direc-
tion of the arrow. Figs. 7 and 8 are detail
views of opposite sides of the gear-wheel
which operates the binding mechanism. Fig.
J 18 a side elevation of one end of the knotter-
bar with the knotter in its normal position.
Fig. 10 is a ‘horizontal sectional view of the
same, taken on the line w w of Fig. 9, show-
Ing the knotter in plan view. Tig. 11 is a
transverse sectional view of the same, taken
on theline v v of I'ig. 9. TFig.12is a sectional
view of the knotter, taken on the line % wu of

Ifig. 10. Fig.13isasectional view of the same,

taken on the line ¢ ¢ of Fig. 12. Fig. 14 is a
similar view taken on the line s s of Fig. 18.
Fig. 15 is a plan view of the locking device
for the knotter, the inclosing-plate being re-

‘moved. Fig.16 isa view of the needle, show-
ing the point thereof passing the end of the

knotter, the needle-bar and knotter-bar be-
Ing in section. Iig.17isa similar view show-
ing the needle in the act of being withdrawn
from the knotter-bar. Tig. 1Sis anelevation
showing the edge and point of the needle.
Kig. 19 is a side elevation, slightly enlarged,
of the end of the needle. FFig. 20 is a sec-
tional view of the same, showing the pointin

1ts normal position.  Fig. 21is a similar view

showing the point withdrawn from the nee-

dle. Kig. 22 is a transverse sectional view

taken through the end of the needle an the
line =  of Fig. 19, looking in the direction of
the arrow. Figs. 23 to 26 are detail views
showing the sucecessive positions assumed by

the needle and knotter during the process of

tying the knot. Fig. 27 is a detail sectional
view taken on.the line q ¢ of Fig. 1.
Similar letters and numerals of reference
designate corresponding parts in the several
views. | o A
1 designates the platform, and 2 3 lateral
extensions thereof, which may be formed of
angle-irons or other suitable pieces. The
platform lisprovided with a finger-bar 4 upon
its front edge, as is usual in this elass of ma-
chines. Upon the platform 1 and the exten-

‘sions 2 3 are mounted the operating parts of-

the machine,

of the left-hand side of nly'i.twention. IFig. 51 The frame of the platform 1is composed'of
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- beams 13 and 14, which connect the uprights

IO

20

the beams 5 5 5 5 and 6, {o
of which are secured the top and bottom 7
and 8. Three uprights 9, 10, and 11 are se-
cured to the extensions 2 3 and are braced by
a horizontal beam 12, connecting the upper
ends of the uprights 9 10, and by similar

10 and 11. The beam 13 extends from the
upright 10 over the upright 11 to the rear of
the machine. Upon the rear end of the beam
13 is secured one end of a beam 15, the oppo-
site end thereof being supported by a diago-
nal brace 16, and the rear end of the beam 15
is supported by a diagonal brace 17. A flat
guard-piece 18, which acts also as a brace, 1s
secured to the ends of the extensilons 2 5 and
the brace 16.

The aforesaid up110‘11ts beams, end braces.
form the. frame which carries the operating.
_meehamqm of my invention.

Two shafts 19 and 20 extend from front to

“rear of the frame and have their beari ings in

30

35

the boxes.21 21 and 22 22 upon the bea,ms 12
and 15 of the frame. Upon the shaft 19 is
mounted the needle-bar 23, which carries the

needle 24, and. on the shaft 20 are mounted

the dlschal oging-arms 28.
Upon the front edge of the platfm m 1 isse-

cured an upright 26 which is ineclined for-
ward and has a epmdle 27 extending in an

upwardly- melmed direction from 11:8 upper

end.. A convex disk 28 is loosely mounted.

upon the pmdle 27, said disk having bevel

gear-teeth upon its lowe1 edge, as shown in

Flﬂ' 3.
A beam 29 is Seemed to the upright 9 at a
short distance above the platform 1 and ex-

~ tends toward the left-hand side of the frame,

slightlyinclined backwardly and downwardl
having its oute1 end secured to the beam 1
A br ael{et 30 connects the 1nner end of t he

beam 29 to the upright 26, thereby bracing the.
A guard-board 29° is placed between-_

s&me

~the inner end of the beam 29 and the platform

50

1 to prevent the grain from getting into the
operating parts of the maehmely A shaft 31

1S mounted at one end in a journal-box 32
upon the.beam 29and at its opposite end in a
bracket 33, secured to the side of the upright
10. Upon the shaft 31 is mounted a .bevel
gear- Wheel 34, the peculiar construction of
‘Whl@h is more eleally shown in IFigs. 7and S,
and will be described fully he1e11mfte1

'A shaft 35 is journaled at one end in the
upper end of the upright 26 and at its oppo-

~ site end in a 30urnf1,1-b0*c 36 upon the beam

14, S&ld shaft 55 carries four bevel-weels 37,

33, 39, and 40, one of which 38 meehes wlth_

| the teeth on the convex disk 28, and another

60

39 meshes with the bevel gear-w heel 34.
bevel-pinion 40 on the oute1 end of the shaft

35 is adapted to be driven from the carrying-
wheel of the machine through suitable mech-
s,) and thus

anism, (not shown in the drawm
1mpa1t motion to the operating
binder. -

rarts of the

- The shaft ee is situated below the s]mft 31, |

- - - —— et R i AL

Y:-
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468,552

he opposite sides | as shown in Fig. 7 and the teeth upon the

wheel 34 are melmed as shown in the same
figure, to properly mesh with the pinion 39. A
blank or space without teeth 41 is left in the
bevel portion of the said wheel 34, in which
the bevel-pinion 29 may revolve without af-

‘fecting the gear-wheel 34. Araisedringoran-

nulus 42 1s secured to or formed integral with

the bevel gear-wheel 34 on the opposite side -

to the inclined gear-teeth, as shown in Ifig. 8,

said ring having gear -teeth 43, extending

about two-thirds round its periphery, with
which mesh the teeth on the gear -pinion 44,
carried by a crank-shaft 45, the sald pinion

44 being provided with a blank 46, which as
the pinion revolves will come 0pposite tothe

blank 47 on the ring 42 and thus -cause  the
rotation of the pinion toceaseuntilthe blank
47 upon.the ring 42 has passed: the blank 46
upon the pinion..

The crank-shaft 45 has two ClELnkS 48 and

49, and to the inner crank 48 is connected: a
pltman 50, which conneets at its opposite end
with a emnk -arm 51, secured to the shaft 19,
which carries the needle bar. It will thus be
seen that when the.crank-shaft 45 isrevolved

the pitman 50 will act with the crank-arm to
turn the shaft 19 and thus oscillate the nee-

dle-bar 2.

A shaft 52 isjournaledin and passesthrough

70
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the beams 5 5 of the platform.1 and: carries -

at its front end a crank-arm 53 and interme-
diate of its length the knotter-bar 54. A pit-
man 55 connects the crank-arm 53 with the
crank 49 on the crank-shaft 45, so that when

the crank-shatt is revolved it will:oscillate
“the shaft 52 and also the knotter-bar.

A shaft 56 is arranged through the beams
5 5 of the platform 1 parallel with the shaft
52 and carries two sprocket-wheels 57 and-

58 and a bevel-gear 59.

100

105

In the top 7 of the platform 1 are formed -

two slots 60 60*, one.above each of thesprock-
ot-wheels 57 and 58, the said slots being of-

the proper size and shape for a suitable con-

110

veyer 61 to travel in, the sprocket-chain 62 of

which passes over one of the sprocket-wheels
57 on the shaft 56 and over a similar sprocket-
wheel (not shown in the drawings) at the.op-
posite end of the platform 1.

The conveyer used in thisinvention may be
any suitable form of reciprocating conveyer;

but I have shown in the drawings and prefer

to use such a conveyer as that shown and de-
described in my former application filed May

5, 1388, and patented Iebruary 17, 1891, No.

115

[20

446,473, as that form 1s more especially -

adapted to the present invention.
T'wo slots 65 63 are made in thetop 7 of the

1'25

platform 1 adjacent to and parallel with the

slots 60 60, and through one of the slots 63

the knotter-bar will pass as it nears the end

of its downward movement, the said slot be-
ing of the proper shape to receive
ter-bar and knotter, as shown in Fig.2 of the
The purpose of havmﬂ* two of

the knot-

drawings.
each of the slots (JO and 63 is to provide a way

130
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“in which the position of the knotter-bar and
- conveyer may be changed when necessary—

as, for instance, should the grain be very tall
the conveyer and knotter-bar may be moved
into the rear slots .60 and 63 in order to bind
near the center of the gavel. This, however,
will "seldom be necessary, as the position

- shown in the drawings—:. e., in the forward

IO

20
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slots—will answer for all ordinary work. The
above transposition of parts is accomplished
by loosening theset-screw 64, which binds the
knotter-bar 54 upon the shaft 52, and mov-
ing the said knotter-bar along the said shaft

until the proper position opposite the rear

slot 63 is reached, as will be obvious. The
chain of the conveyer may be removed from
the sprocket-wheel 57 and placed upon the
sprocket-wheel 58 in the rear slot 60. The
needle-bar and mechanism attached thereto
may be moved along the shafts 19 and 20 to
correspond with the position of the knotter-
bar, as will be readily understood.

65 designates a bracket having two down-
wardly-projecting arms 66 66, in the lower
ends of which is journaled the end of the
shaft 56 in such position that the bevel gear-
wheel 59 is situated between the downwardly-
projecting arms 66. A shaft 67 has its lower
end journaled in the upper portion of the
bracket. 65 and has a gear-pinion 68 at its
lower extremity, which meshes with the gear-
wheel 59, as will be seen by reference to Fig.
6.. A collar 69 is secured in any suitable

-manner upon the shaft 67 to bear upon the

upper surface of the bracket 65 and support
the shaft 67. The said shaft 67 is slightly in-
clined from the vertical position and is'sup-
ported at its upper end in a bearing formed
in'an arm 70, pivoted to the lower side of the
beam 29. A bevel gear-wheel 71 is rigidly
fixed to the upper end of the shaft 67, above
the arm 70, and is situated between the two
gear-wheels 37 and 38 upon the shaft 35.
From the foregoing construetion it will be
seen that if the arm 70 be moved about its
ptvot it will move the upper end of the shaft
67 and with it the gear-wheel 71, the bracket
65 turning upon the shaft 56, thereby permit-

ting the gear-wheel 71 to be brought into gear

with either of the bevel gear-wheels 37 or 38.
The normal position of the gear-wheel 71 is
between the gear-wheels 37 and 38, but notin

- contact with either.

55

6o

A rod 72, having a shoulder 73, is arranged
through an opening in the extremity of the
arm 70, the shoulder 73 resting against one
side of the said arm. "The outer end of the
rod 72 passes through an opening in the lower
end of a lever 74, pivoted upon a block 75,
upon the front of the upright 9, which block
75 also forms a third bearing for the shaft 35.
The lower end of the lever 74 rests against a

- shoulder 76, formed upon the rod 72, and the

05

upper end of the said lever is connected by a
rod 77 with a suitable handle, (not shown in

the drawings,) by means of which the said Ie-

toward the arm 70,
spring, which will react upon the arm 70 to

| 71 into mesh with the gear-wheel 37, as will

be readily understood. The inner end of the

rod 72 passes through an eye in the upper

end of a lever 78, pivoted upon a stud 79, pro-
Jecting inwardly from the upright 26, and the
extremity of the said rod 72 is serew-threaded

to receive a nut 80. A coiled -spring 81 is-

placed upon the said rod, one end of which
spring bears against the end of the arm 70
and the opposite side against the eye of the
lever 78, so that when the upper end of the
sald lever 78 is moved toward the arm 70 it
will cause the spring 81 to bear against the
sald arm, thereby forcing it and the rod 72
outwardly and bringing the gear-wheel 71
into mesh with the gear-wheel 38 upon the
shaft 85, thereby reversing the direction of
rotation of the said gear-wheel 71, the shaft
67, and the mechanism operated thereby.

A lever 82 (shown in dotted lines in Fig. 2)
is pivoted between the top and bottom of the
platform 1, the forward longer arm of which
extends beyond the front of the said platform
and has'an eye formed thereon through which

‘the lower end of the lever 78 passes, the rear

A

75

30

90

shorter arm of the lever 82 extending back-

ward into the slot 60 in the path of the con-
veyer 61. A lever 83 is pivoted in the said
platform I, near the right-hand side thereof,
the longer arm of the said lever 83 extending
into the slot. 60 and the shorter arm being
connected by a rod 84 with the longer arm of
the lever 82, as shown in dotted lines in Fig.
2. From this construection it will be under-
stood that if the lever 74 be moved by hand

to force the bevel gear-wheel 71 into engage-

ment with the bevel gear-wheel 37, as shown
in Kig. 1, the effect will be to cause the shaft
67 and gear-wheel 68 torotate and impart ro-
tary motion to the gear-wheel 59 and shaft
o0 and sprocket-wheels 57 and 58, which will

95

100

105

operate the sprocket-chain 62 to cause the

conveyer Gl to travel toward the binding

mechanism, which it will continue to do until
It comes in contact with the inner end of the
lever 82, and move the said lever a short dis-
tance. ‘Theeffectof this movement upon the
shorter arm of the lever 82 will be to eause
the longer arm of said lever, to which is at-
tached the lower short arm of the lever 7 8, to
move a greater distance than the shorter arm
of the lever 82 and in an opposite direction.
This movement will impart movement to the
lever 78, causing the upper longer arm thereof
to move against the tension of the spring 81
irst compressing the said

force the latter to turn upon its pivot, thus
carrying the gear-wheel 71 into engagement
with the gear-wheel 38. Tt will thus be seen
that a very short-movement of the rear end
of the lever 82 will cause considerable move-
ment of the upper end of the lever 78, and
this movement, assisted by the spring SI, will
carry the wheel 71 from the wheel 37 to the

ITQ

125

130

wheel 38, Should the movement of the lever .

ver may be operated to force the gear-wheel | 78 be too great, it will sim ply compress the
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o~

spring 81 and do no damage.

wheel 71 passes into enwawement with the |

gear-wheel 38, the (llI'eCtIOII of rotation of the
shaft 67 and the shaft 56 will be reversed,
thereby moving the conveyer in the 0pp051te
direction and 1etuln1nﬂ it to the right-hand
side of the platform. When the conveyer
hasreached the extremity of its return move-

ment, it will come in contact with the rear

10]]0‘61 arm of the lever 83 and move it to

the right, thereby moving the shorter arm

of. the smd lever a s_hmtel distance to the
left and operating through the medium of
the rod 84, levers 82 and 78, and rod 72 to

‘move the ﬂem—wheel 71 out of engagement
In tluemstanee how-

with the oear- Wheel 38.
ever, since the conveyer acts upon the long
arm of the lever 83, it will have to move 1t

. mu(,h farther in order to move the wheel 71

20

30

35
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a given distance..
after the gear- wheel 71 has left the gear-wheel

23 the movemenb of the conveyer Wlll cease

before the lever 83 has been moved far enough
to carry the gear-wheel 71 into enmnement
with the gear-wheel 37, and the spring 81 will
act to plevent the gear-wheel 71 from being
thrown over into e nﬂaﬂ'ement with the °38.1(.l
gear-wheel 37.
conveyer will be stopped. The relation of the
movement of the conveyer to the operation

of the binding mechanism will be explained
hereinafter. .

The raised 1111*?1* 42 upon the front side of
the bevel weal-wheel 54 has upon the face
thereof anumbel of teeth 85 extending about
one-quarter around the said ring.
pinion 86, having a corr espondmﬂ* number of
teeth and a blank 86*, is mounted upon a
shaft 87, having the lower end journaled in
the blaeket 33 upon the upright 10. The po-
sition of-the bevel-pinion 86 is such that it
will be close to-the face of the ring 42 and en-

- gaged by the teeth 85 upon the said rin o asthe

45

50
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pivoted to the needle 24.

needle 24 is pivoted in a recess 23

cear-wheel34revolves,andduring one-quarter
of therevolationof theﬂ ear-wheel s4thepinion
36 will make enecomplete revolution,and after
the teeth 85 have passed the said pinion will

stop and remain with the blank 86* next tothe

plain surfaceof thering 42 during the remain-
ing three-fourthsof therevolution of the gear-
wheel 34. A crank-arm 39 is formed upon
the upper end of the shaft 87, and a pitman
90 is connected therewith by a ball-and-socket
joint 90%, said pitman 90 extending over the

needle-bar 23 and havingtwo perfomtions 90"

and 90¢ A crank-shaft 91 is mounted. in
suitable bearings 91* upon the needle-bar 23,
having at one end a crank-arm 91° which is
pivoted in the opening 90" of the pitman 90,
and at its opposite end acrank-arm 91¢, lonﬂ‘el
than the crank-arm 91° to which is plveted
one end of a link 92 h.:wmn* its opposite end
By reference to
Figs. 3 and 4 it will be seen that by this con-
str uctwn each rotation of the pinion 86 and
shaft 87 will oscillate the needle 24 The
*in the

Thus 1t will be seen that

Thus the movement of the

A bevel-

}
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When the gear- | needle bar 23 and is curved, as shown in Figs.
16 and 17, the link 92 bemg pivoted to the

highest pomt 92* of the curve of the said nee-
dle. A cylindrical recess 93 (more clearly
shown in Tigs. 20 and 21) is formed in the
lower end of the said needle 24, and the outer
end of the said recess is reduced, as shown at
93% The needle 24 is provided with a point
94, which is cone-shaped and approximately
round having a notch 94%,
19.) Thesaid point 94 issecured eccentrically
upon the end of a round shank 95, which
passes in through the reduced pOIthIl 932 of
the opening 93 and has a flat pin 95 passed
through the inner end thereof. The said pin
95" 18 slightly longer than the diameter of

the opening 93, and one end thereof is ar--

ranged to slide 1n a spiral groove 93", formed
in the inner surface of the opening 93, Thus

it will be seen that as the point 94 is with-

drawn the end of the pin 95% travelingin the
spiral groove 93° will i]’l’lp&l‘t a p&rtia,l rota-
tion to the shank 95, carrying the point 94.
A coiled spring 96 is arranged upon the
shank 95 and bears at one end against the
shoulder 93¢ formed by the reduction of the
outer end of the opening 93, and at its oppo-

site end against the pin 95* in the end of the

shank 95. The sald spring 96 serves to keep

75

(See Ifigs. 18 and

30
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95

the shank 95 normally drawn within: the

opening 93 and the point 94 close to the end

{ of the needle, as shown in Figs. 19 and 20.

The needle-point 94 is further provided with
a pair of points 94, which project toward the
end of the needle and when in the normal

100

position restin contact with a lug 242, formed

upon the inner side of the end of the needle.

Upon the right-hand side of the needle, near

the end theleof, are formed a pair of gear-
teeth 24°, and at a point about mldway be-

105

tween the end of the needle and the point

92* are formed a similar pair of gear-teeth

24° upon the same side of the needle..- Upon
the opposite or left-hand side of the needle

slightly in advance of the teeth 24¢, is for med

1IC

a stud 249, which is inelined backward or

away from the point of the needle, as shown

in Fig. 18, The purpose of this eonstruetwn
of needle will be explained hereinafter.
The knotter-bar 54 is mounted at one end

upon the shaft 52 and is eurved upwardly, as

rns

at 54*, to clear the shaft 56, as will be under-

stood by reference to Fig. 5. The free end
of the said knotter-bar is V'Slilébped, as shown
at 54° in Fig. 10, to fit the correspondingly-

shaped end of the needle-bar when in the po-

sition shown 1n solid lines in Ifig. 5, and the

said needle-bar is cut away upon the upper

side to form a depression 54° and is also pro-
vided with a recess 541 in the upper side ad-
jacent to the depression 54,
secured upon the upper side of the said nee-
dle-bar and extends over the recess 549, said
guard being provided with a dependme lug
545, A short rearwardly-inclined hook 540
depends from the lug 54f of the guard 54°,
and a curved mee 54:1 ‘having a euttmw-

A guard 54¢ is

120
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oted at its upper end to the said lug 54", The
normal position of the said knife is as shown

1n Fig. 11, its free end resting upon the knot-

ter-bar 54; but it may be raised, as shown in
dotted lines in the same figure, for a purpose
to be hereinafter explained. =~ =

- The knotter is secured upon the end of a

shaft 98, which passes through the recess 54¢°

and has bearings on each side thereof in the

knotter-bar, as shown in Fig. 10. This shaft

20

20

J3 may be inelined upwardly at its outer end

to cause the knotter to press deeper into the

gavel to catch the twine, if found desirable
to do so in practice. The said knotter con-
sists of a shell 97, through which the shaft 98
passes. I'wo jaws 97% 97* are pivoted in the
open end of the shell 97 upon a pin 97°, which
passes therethrough, the said Jaws having
lugs 97¢, through which the said pin passes.

Lips 97¢ are formed upon the inner sides of
the lugs 97¢, and a spring 97¢ is coiled around

the shaft 98 and arranged so that its ends
will press against the lips 97¢ and serve {o
keep the jaws 97° closed, as shown in Fig. 12,
Upon one side of the shell 97 is secured a

narrow plate 97f, the outer end of which 1is
bent into the open end of the shell 27, where

it is formed into an eye in which is pivoted a
short lever 97", which extends out between
the front edges of the jaws 97 *, where it is
bent, as shown in Fig. 13. Upon the said le-
ver 97" are mounted two rollers ¢ and b, which
travel in recesses ¢, cut i the said Jaws.
Within the recesses ¢ are formed two in-
clined bearing-surfaces d and e, the bearing-
surface d being in the upper jaw for the in-
ner roller ¢ to travel upon and the surface e

- in the lower jaw for the outer roller b to

_40

45
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travel npon. By inspection of Figs. 13 and
14 1t will be understood that if the lever 97h
be moved in the direction of the arrow the

rollers @ and b, traveling upon the ineclined

surfaces d and e, will cause the jaws 973 to
open, and when the said lever is released the
spring 97°¢ will foree the said jaws together
and return the said lever to its normal Posi-
tion. | o

Upon the shaft 98, within the recess 544 is
a block 98* the up
cessed, as at 98>, A bell-crank lever 98¢ is
pivoted at a point f within the said recess
and has pivoted to one end thereof a bolt 987,
which extends through one end of the said
block 98" into one end of the recess 54%, thus
locking the block, shaft 98, and knotter in
their normal position.
of the bell-crank lever 93¢ is a stud i, which
projects upwardly through a slot 7 in the in-
closing plate 98¢, = A circular washer 7 (shown
in dotted lines in Fig. 10) is pivoted at a

point 7" to the under side of the plate 98¢ and
A slot 9? is formed

serves to close the slot 7.
in the washer 4, through which the stud A
projects. The block 98* is provided with two

or more longitudinal gear-teeth 7/, which are
engaged by the teeth 24 and 24¢ of the needle |

per side of which is re-

Upon the other arm

edge 54% on the inside of t,h-e' curve, is piv- | to turn the shaft 98 and the knotter at the

proper times during the operation of the ma-
chine, as will be hereinafter explained.
A spring k, which is coiled at one end and

secured to one side of the knotter-bar beneath |

5

the knotter, extends in a curved direciion

‘along the said knotter and terminates at the

edges of the jaws adjacent to the lever 97,
The free end of the said spring is flattened
and notched, as at &/, and when the knotter is
turned over the said end %’ of the spring
rides in a groove %k? in the shell 97 and the
lower jaw 97% of the said knotter. The shell

75
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97 1s Turther provided with two studs A3 ,k3,_ |
projecting therefrom on opposite sides of the

grooves /k*. The purpose of the said spring

and studs will be explained hereinafter.
A compressor-bar 99 is loosely mounted

upon the shaft 19, close to one side of the

needle-bar, and is divided just below the said

needle-bar into two compressor-fingers 99°,
which extend downwardly and are curved
forwardly, as shown in Fig. 5. Projecting
upwardly from the rear end of the needle-
bar i3 a standard or arm 101, to the upper
end of which is pivoted a link 102, connect-

ing the said arm with a similar arm 103,
mounted loosely upon the shaft 20. The

outer end of the link 102 is bifurcated to re-
ceive the upper end of the arm 103. A rod

104 1s pivoted at one end between the arms

99* at the point 99" near their upper ends,
and the said rod extends upwardly through
the slot formed by the bifurcation of the link
102 and has screw-threads upon its extrem-

00
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ity to receive a nut 105. A coil-spring 106 is

placed around the rod 104 and bears at its
lower end against the fingers 99* and at its
upper end against a washer m, which is dis-
posed around the said rod and against the
under side of the link 102, and serves to press
the fingers 99* against the gavel when the
needle-bar descends, as shown in Fig. 5. A

~compressor 107 is arranged to -act between

the fingers 99° and assist in compressing the
gavel when the needle-bar and knotter-bar
come together, as shown in Fig 5. The said
compressor 107 is formed with an eye 108 at
1ts upper end, which slides upon a guide-rod
23° upon one side of the needle-bar, and the
sald compressor is further provided with an
arm 109, the end of which is pivoted upon
the pin 99°, passing through the fingers 992,
EFrom inspection of the figure it will be seen

105
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that as the fingers 99* turn about the shaft

19 and move the arm 109 outwardly and up-

wardly and the needle-bar rises to its nor-
mal position the eye 108 will slide along the
guide-rod 23° toward the shaft 19 and thus
move the compressor 107 out of the way of

‘the sheaf, as shown in dotted lines in Fig. 5.
The shafts 19 and 20 are braced by a bar 110,

journaled at each end upon one of the said
shafts, near the center thereof, close to the
needle-bar. o o
When it is desired to adjust the machine
for binding very long grain, as ‘hereinbefore

125
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. _explained in relation to the knotter-bar, the

needle-bar, the compressing devices, and the
brace 110 may be moved rearwardly along the
shafts 19 and 20 and secured in the proper

position with relation to the knotter-bar, the

crank-arms 91" being moved to the opening
90° in the pitman 90. The discharging-fingers
25 arerigidly secured totheshaft 20 by means
of the perforated heads 112 112 and the set-
screws 113 113. The shaft 20 extends through
the front bearing 22 and has secured to the
forward end thereof a lever N, having oppo-
sitely-extending armsn n’. A depending rod
n* is pivoted to the end of the arm n and
hangs between the bracket 33 and the anntu-
lus 42 upon the gear-wheel 34. Thelowerend
of the said rod »* is bent inwardly, as at »?

and extends within the annulus 42, as shown
i Fig. 27. A cam 42" is formed on the in-

terior of the annulus42,and asthegear-wheel

34, to which it is attached, revolves in the di-

rection of the arrow O (see Ifig. 1) the said
cam 42* will engage the end n° of the rod n?
and carry it around for a short distance, thus
pulling the arm 7 of the lever N downwardly
and turning the shaft 20 to depress the dis-
charging-fingers 25, as will be readily under-
stood. The forward end of the cam 422 is

- straight and extends from the annulus toward

| 3'0

35

the center of the gear-wheel. (See Fig. 8.)
Thus the front of the said ecam is in proper
position to engage the hook n® of the rod »?
when it makes contact therewith at the up-
per part of the annulus; but as the cam 42°
descends and the front thereof passes below
the center of the wheel it will become so in-

~clined upwardly as to allow the hook n? to

{0

slip therefrom. When this takes place, the
shaft 20 and mechanism attached thereto will
be returned to their normal positions by the
coil-spring 114, one end of which is attached

~ to the end of the arm n’ of the lever N and

55
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the other end attached to a bracket 115 upon
the frame of the machine. An inclined lug
33 is secured to the lowerside of thebracket
33 and extends into the path of the rod n* to

cause the said rod to slip from the cam at the

right moment of time. _

A board 116 is hinged upon the top 7 of the
platform 1 and in a bracket 117, secured to
the end of the beam 29, and has pivoted to
its rear side a link 118, the opposite end of
which 1s pivoted to the forward arm of a le-
ver 119, pivoted at a suitable point in the
platform 1. The rear end of the lever 119
extends into the path of the conveyer 61 to
be operated thereby. |

Upon the front of the board 116 is a stand-
ard 120, to the end of which is pivoted a link
121, connected at its opposite end with a rod
122, which extends through suitable bearings
to the gear-wheel 84. The extreme end of
the rod 122 is hooked, as shown at 125 in If1g.

7, and is situated in close proximity to the

face of the gear-wheel 84, slightly below the
center thereof. A short stud 124 projects

¥

- from the face of the-said gear-wheel in proper I

position to pass into and be held by the hook
123 of the rod 122, and thus stop the said
oear-wheel, for a purpose to be explained
hereinafter. B B

A sprocket-wheel 28* is secured upon the
top of the eonvex disk 28, from which may be
operated the reel R through the medium of
the sprocket-wheel R’ and the chain 28°, ar-
ranged to run over suitable guides.

When the conveyer and binding mechan-
ism are moved rearwardly to accominodate
the machine to the binding of long grain, the

“conveyer is placed in the rear slot 60" in the

platform, and bell-crank levers 82% 337 and

33¢ are pivoted in the platform, with one arm

extending into the slot 60* into the path of

| the conveyer to be operated thereby. T}}@
other arms of the bell-crank levers 32°, 85%

and 83¢ are connected by the rods 82°,.83
and 837 with the levers 82, 83, and 119, re-
spectively, as shown in Iig. 2. g B
The operation of my invention is as fol-
lows: When the parts are in their initial po-
sition, the conveyer is at the extreme right-
hand side of the platform and the knotter-
bar depressed within the slot 63 of the top 7
thereof, but not at its lowest point,_:che nee-
dle-bar being raised to its highest point, and

the gear-wheel 84 is held from movement by

the hook 123 of the rod 122, engaging the stud
124 upon the said gear-wheel. At this time
the pinion 39 is free to revolve in the blank

41 without imparting motion to the gear-

wheel 34, the shaft 35 being driven by 81111:-
able mechanism connecting the gear-wheel
40 with the driving-wheel of the machine.
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Thus it will be seen that while the machine -

is reaping the binding mechanism remains at
rest.
P’ (which may be situated on top of one of
the uprights 9 10 or other convenient place)
through eyes p upon the standard 9 and the
guard-board29*,beneath thesaid guard-board,

under the shaft 56, and through one of & se-

The twine P passes from the twine-box

105

110

ries of holes in one of the beams 5 of the plat-

form 1 to the knotter-bar, through which it
passes at a suitable point. The twineisthen

| earried along the side of the knotter-bar to:

the guard 54° and, passing through a hole p’
therein, extends under the guard, as at p%,

then up through the guard, as at p? and re-

turning through the guards, as at p*, makes
a loop p° under the knotter, as shown in Iig.
9, and is then passed up tothe needle 24 and

sectired beneath the point 94, where it is held

in position by the points 94°, which press
thereon by the tension of the spring 90.
Thus the twine is extended from the knofter
to the point of the needle. As the grain 1s
cut in the usual manner it is laid upon the

platform 1 by the reel R over the slot 60, in

which moves the convever. Yhen a. sufii-
cient quantity of grain has accumulated,.the

operator pulls upon the rod 77, thereby oper-

ating the iever 74 and rod 72 to bring the
oear-wheel 71 into gear with the gear-wheel

115
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37 upon the shaft 35, thus starting the shaft
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- dotted lines in Fig. 1.
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67, which through the gear-wheels 63 and 69 | 38 and thus stop the movement of the con-
~rotates the shaft 50, carrying the sprocket-

wheels 57 and- 58, over one of which passes
the conveyer-chain 62. Thus the conveyer 61
18 caused to travel toward the binding mech-

anism, carrying with it the grain which is.

then upon the platform. As the conveyer

moves onward it comes in contact with the
‘1nnerend of thelever 119, which extends into

the slot 60, and moves that end to the left,
thus moving the forward end to the right,
which operates through the link 118 to move
the hinged board 116 inwardly, as shown in
The board 116 is de-

signed to strike the butts of the erain and:

bringthem all up even. When the said board
1s moved up by the conveyer, it operates
through the standard 120 and the link 121 to
pull the rod 122 to the right and thus turn
the gear-wheel 34, by means of the stud 124,

- far enough to bring the teeth of the said gear-

30

35

50
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-~ of the lever 829.
plained, a very small movement of the inner
end of the lever 82 is sufficient to throw the
gear-wheel 71 from the gear-wheel 37 into en- |

wheel into engagement with the
thus cansing the wheel 34 to rotate. By ref-
erence to Fig. 7 it will be seen that when the
hook 123 is moved to the position shown in
dotted lires the stud 124 will be free to move
out of the said hook when the wheel is rotated

in the direction of the arrow. The gear-wheel |
o4 Imparts motion to the pinion 44, thus turn-

Ing thecrank-shank 45, the erank 48 of which
operates the needle - bar and is arranged

slightly in advance of the crank 49, which
operates the knotter-bar.
barwill begin to descendimmediatel y; but the

Thus the needle-

knotter-bar will first move to the lowest ex-
tremity of its movement and then begin to as-
cend, thus giving the conveyer time to deliver

the grain upon the knotter-bar before the lat-

ter risesthrough the top of the platform. . The
grain is delivered against the twine, which
it presses backward as it passes upon the
knotter-bar, thus beginning the formation
of a loop p% which as the needle descends
encircles the gavel, as will be readily nnder-
stood. As the conveyer nears the end of its
left-hand movement, having passed the lever
119, and the latter having sprung far enough
back by the elasticity of its connections to
be again within the path of the conveyer,
the latter comes in contact with the inner end
Ashas been hereinbefore ex-

gagement with the gear-wheel 338. Thus when
the conveyer strikes the lever 82 the rotation
of the shafts 67 and 56 will be reversed and
the conveyer will begin its right-hand move-
ment in time to move out of the way of the
knotter - bar as the latter rises. The con-
veyer will now continue its right-hand move-
ment, coming in contact, first, with the lever

- 119, which restores the board 116 and the
- mechanism attached thereto to their normal

positions, and, finally, at the end of its move-

ment moving the lever 83 to throw the gear-
wheel 71 out of engagement with the wheel

pinion 39,

veyer. - The knotter-bar will continue to rise,

carrying with it the gavel until it is met by
the needle-bar. By reason of the needle-bar
traveling slightly in advance of the knotter-
bar the needle will pass down above the knot-

ter, as shown in Tig. 23, thus forming the loop
P’y which encircles the guard. Asthe needle-

bar descends the arm 101 thereof operates
the link 102 to eause the fingers 99* and the

.70 |
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compressor 107 to act upon the gavel to com- -

pressthesame. When theneedle-barreaches

1ts lowest point, it is met by the knotter-bar

380

and the parts assume the position shown in

FFig. 5—. e., the point of the needle in posi-
tlon to enter the guard 54°. The guards 125
upon the ends of the needle-bar are for the
purpose of wardingoff any grain which might

become entangled in the knotting mechanism.

When the parts have assumed the position

shown in Fig. 5, the blank 46 on the pinion
44 will have arrived opposite to the blank 47

on the annulus 42, and thus the pinion 44 and
the needle and knotter bars will stop. The
gear-wheel 34, however, will continue its ro-

annulus 42 will engage the pinion 86 and
thusrotatetheshaft 87,which will act through

‘the pitman 90 to cause one osecillation of the
crank-shaft 91, which through the medium
of the link 92 will cause one oscillation of the

needle, the effect of which is as follows: The

needle-point 94, carryingtheend of the twine,

will enter the guard 54¢ and strike the stud
/v, which projects through thetop plate of the
block 98", as shown in Fig. 5, pressing the
stud /v round in the slot 4, thereby first
withdrawing the locking-bolt 98¢ and then
turning the block 98 and the shaft 98 until
the stud 7 turns below the line of the nee-
dle-point. By thus turning the teeth %’ upon
the said block have been turned up into

engagement with the teeth 24° upon the nee-

J0

- tation, and the teeth 85 upon the face of the |
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dle, which as the needle passes on will turn

‘the block 98 the shaft 98, and the knotter
over,-as shown in Tfigs. 16 and 25. Before the

needle enters the guard the parts are in the
position shown in Fig. 24, the loop p® of the

115-

twine encireling the gavel, the parts p7 p® be- -

ing crossed upon the knotter and the end »°

held by the needle-point. Asthe needle-point
-enters the guard 54° it carries the end p* of

the twine under the part »* and through the

guard, and as the knotter turns over it car-

ries the parts p” and p® over with it. Thus
the part p* and the end of the twine are car-
ried beneath the lug 54%of the guard, striking
the back of the knife and raising it. These
parts of the twine pass freely through beneath
the hook 54" the knife dropping back into
place afterward. The end of the needle will

I20

125

carry the twine on until the point 94 strikes

the end of the lever 97", which projects from

the jaws 972 of the knotter, as shown in Fig.
16, pressing the said lever around upon 1its

pivotal point, causing the rollers ¢ and b to

} roll upon the inelined surfaces d and e to

I30
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~engages the part p° of the twine, which

35

‘normal positions.

at this time in position to pass between the
sald jaws, after which the point of the needle
passes by the end of the lever, thus allowing

the spring 97¢ to close the jaws upon the

twine and hold it while the needle-point goes
Thus the twine will be pulled from the
point of the needle and held in the jaws of
the kmnotter, as shown in Fig. 25. As the
knotter turns over the end %’ of the spring £
moves dowuward in the groove k° passing

under the loop 9° of the twine, the studs pre-

venting the twine from being carried down-
ward by the end of the spring.
continues its movement until the teeth 24¢
thereon have passed the block 98*. When
the needle begins its return movement, the
teeth 24°will engage the teeth A’ and turn
the block 98* and the knotter back to their

the notched end %’ of the spring & will pass
upward in the groove £° and engage the loop
p® of the twine, thus “stripping” it from the
knotter, which is equivalent to pulling the
end p” of the twine through the loops formed
about the knotter, thus forming the knot. As
the knotter comes over,the part p* of the

~ twine will be caught by the hook 54", which

projects downwardly and rearwardly from
the outer part of the lng 54, thus preventing
the twine from being cut by the knife at this
stage of theoperation. Astheneedlereturns
through the guard 54° the stud 24¢ thereon

hangs under the said guard; and draws it
out, as shown at p* in Ifig. 26, thus taking
up the slack and drawing the knot nearly
tight. When the point of the needle passes

- through the guard 54° the lug 24* thereof

40

will pass over the stud £, as shown in Fig.
22; but the back of the point 94 of the

‘needle will impinge against the stud 7, thus

~drawing the said stud around in the slot 7 to

project the bolt 98¢ and thus lock the block
98* in its normal position. When the stud A
can move no farther, the needle, continuing

- to move, will draw the point 94 out, as shown

- 55
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in Fig. 17, thus allowing the part p* of the

twine, which at this time rests upon the end of
the needle, to fall in between the point 94 and

the end of theneedle. Asthepoint94isdrawn

out the pin 95* in the shank thereof, traveling
in the spiral groove 93°% will 1mpart a rotary
motion to the said point, thus turning it in
the direction of thearrowin Fig. 13 until the
notch 94* passes over the stud /i, allowing the
point 94 to be withdrawn into the end of the
needle by the spring 96 and causing the said
point 94 to catch the twinebetween the points
94® thereof and the end of the needle. Asthe
point 94 is drawn into the end of the needle
it is turned by the pin 95%, traveling in the
spiral groove 93% and the points 94", between
which the twine is caught, are turned so as to
cause thetwine toproject from the point over
the lug 242 in proper position to pass between

The needle

As the knotter turns back,

468,559

open the jaws 97*. The end of the twine is | gavel. The continued movement of the nce-

dle will now draw the twine against the cut-
ting-edge 54% of the knife 54' and thus sever

;0

it between the needle-point and the knot,

leaving the end of the twine attached to'the

point of the needle.  Atthis stagethe knotis

formed, but is still attached by oneend of the

twine to the jaws of the knotter, as shown in
IFig. 20.

plete oscillation of the needle, the tee:[h-§5
upon the raised annulus 42 (corresponding in

number to the teeth on the pinion) will have

passed the said pinion, and the blank 86°

75

When the pinion 86 has made one
completerevolution, thereby causingonecom-

So

upon the latter will rest against the smooth |

face of the annulas 42 during the remainder
| of the revolution of the gear-wheel 34. “1'hus

the rotation of the pinion 386 will stop.__-r_]:}y
the time the teeth 85 have passed the pinion
36 the blank 47 on the periphery of the an-

nulus 42 will have passed the blank 46 on the

pinion 44, and the teeth 43 upon the sald an-
nulus will engage the teeth on the said pinion
and rotate the same, causing it and the crank-
shaft 45 to complete their revolution. When
the said crank-shaft 45 begins the last half of
its revolution, the needle-bar, which has been
at its lowest point, will begin to ascend; but

| the knotter-bar will continue torise for ashort
distance, asseen in dotted lines in Fig.5. This

will earry the knotter-bar a little above the

needle and cause the loop of the twine p® to

come off of the stud 249, and will also allow

theneedle-point carrying the end of the twine

to pass upward below or behind the knotter,
thus placing the twine around the said knot-
ter, as at p° in position for tying the next
oavel. Asthe needle-bar rises the fingers 99°
fall away from the sheaf and the compressor

QO
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107 moves upward and backward, as shown -

in dotted lines in Fig. 5, thus leaving room

for the sheaf to passdownward into the open- -

ing 130'in the frame of the machine. - At the
time that the needle-bar begins to rise the
front edge of the cam 42° in the annulus 42
will engage the lower bent end n° of the rod
n® and carry it downwardly to depress the
discharge-arms 25, as hereinbefore described,
and the said discharge-arms will press upon

I10
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the upper side of the sheaf as it leaves the

knotter-bar, forcing the sheat downward and

pulling upon the end of the twine which isheld

in the jaws of the knotter, thus drawing the

knot tight, and finally pulling the twine from

the knotter and discharging the sheaf through

the opening 130 in the frame of the machine.

When this is accomplished, the bent end 7’
of the rod n* will slip off of the eam 42% and
the spring 114 will return the discharge-arms
25 to their normal position,and the gear-wheel

34 will continue to rotate until it has com-

pleted one revolution and returned the bind-

ing mechanism to its normal position, when

the pin 124 on the said wheel 34 will strike

‘the bevel side 125* of the hook 123 upon the

end of the rod 122, causing the said rod to

the jaws of the knotter when tying the next i bend laterally away from the wheel 34 far

[20
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~enough to allow the said pin to pass into the
loop 123 after which the rod will spring back
‘into its mormal position and hold the pin

within the hook, as shown in Fig. 7. At the
time the pin 124 enters the hook 123 the blank

space 41 in the teeth of the wheel 534 will ar-

rive opposite to the pinion 39. Thus the said
pinion will cease to rotate the wheel 34 and
the latter will be held from further movement
by the rod 122, as will be readily understood.

It will be understood that I do not wish to

- limitmyself to the precisedetails of construe-

tion herein desecribed, as I am aware that

- many modifications may be made therein with-

¢ outdeparting from thespirit of my invention.

Having thus described my invention, what
I claim, and desire to secure by Lettels Pat-

- ent, 18—

20

1. In a gmm-bmdel an osclllatlnw needle-
bar and aneedle pivoted upon said needle-bal

" in combination with an oscillating knotter—
“bar and a knotter suitably mounted upon
~said knotter-bar and arranged to act in con-

junction with the said needle to tie a knot in
the twine, substantially as deseribed.

2. In a grain-binder, a knotfer eonsmtmfr
of a shell, jaws pwoted to the open end _rof
said Shell, a spring or its equivalent arranged

- 1o press the said jaws together, a lever piv-

30

oted between the jaws and projecting there-
from,and rollers upon the said lever arranged
to act nupon the jaws to open the latter to re-

- ceive the twine whenthe lever is operated, the

35

sald jaws being adapted to receive and hold
the twine, substantlally as desecribed.
3. In a grain-binder, a knotter consisting

- of a shell, jaws pivoted in the open end of the
- said shell, a lever pivoted between salid jaws

40

and auauged to open them to receive the

twine, a spring arranged to close the jaws
upon the twine to hold the latter, a shaft 98,

- journaled in suitable bearings, upon which

55
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the knotter is mounted, a locking device upon
the said shaft arranged to lock the knotter in
its normal position, and spur-teeth 2 upon

the said shaft, in combination with mechan- |
- -ism for operating said knotter, substantially |

as described.

4, In a grain- binder, a knotter cousisting |
of a shell, jaws pwoted in the open end of the'
- said shell, a lever pivoted between said jaws |

and auanﬁ‘ed to open them tfc receive the
twine, a spring arranged to close the jaws
upon the twine to hold the latter, a shatt 98,
upon which the knotter is 11@1{11}? mounted, a
knotter-bar in which the said shaft is jour-
naled, a locking device upon the shaft 98 to
lock the said s-,lmft in its normal position upon
the knotter-bar, and spur-teeth A’ upon said
shaft 98, adapted to be engaged by similar

teeth upon the needle to turn the shaft 9§
and the knotter in its journal-bearings, in
combination with a needle arranged to oper-
ate the knotter, substantially as described.
b, In a Dlamnbmder a knotter consisting
of a shell, jaws pivoted in the open end of the
md,shell a lever pivoted between said jaws

i

| a needle arranged to entel thesaid g
erate the loekmn* device, engage the spur- -

and .arranged to open thewmn to receive the
twine, a spring arranged to close the jaws

‘upon the twine to hold the latter, a shaft 98,

upon which the knotter is 110*1d1y mounted, a
knotter-bar in which the said shaft is Jour-

naled, means for turning the shaft 98 in its
,]omna,l bearings and f01 locking the said
shaft in its normal position, a spring £, ar-

‘ranged to strip the loop of twine off of the
-knotter, and studs %&° upon the knotter to as-
sist the said spring in its funetion, in combi-

nation with means for opemtmw the said

knotter, substantially as deseribed.

6. Ina grain-binder, a knotter eonsmtmﬂ* of
a shell, jaws pivoted in the open end of the
said shell a lever pivoted between said jaws

and almnﬂ'ed to open them to receive the

twine, a spring arranged to close the jaws
upon the twine to 1101d the latter, a shaft 98,
upon which the knotter is rigidly mounted, )
knotter-bar in which the said shaft is jour-
naled, spur-teeth 2’ upon the shaft 98, a Jock-
ing device upon the said shaft, means forstri 1p-
pingtheloopof twine from thelmottel aguard
54°, arranged upon the knotter- bal and &

knife pwoted upon the guard 54° to eut the

twine at the proper time, in combination with
guard, op-

teeth 7’ to turn the shaft 98 and the knotter,
place the end of the twine in the jaws of the
said knotter, and operate in conjunction
therewith to tle the knot csubstantlally as de-
seribed.

7. Ina grain- bmdel, a needle, a recess in the
end of sald needle, and aspiral groove formed
within the said recess, in combination with a
point 94, having a shank 95 to reciprocate in
the 5&1(1 recess, a pin 95, arranged through
the inner end of the said shank to travel in
the said spiral groove and Impart rotary mo-
tion to the poult 94, and a spring 96, arranged
upon the shank 95 to draw the said shank

within the said recess and press the point 94

against the end of the needle, said point being

prowded with teeth 94° to hold the end of the |

twine, substantially as desecribed.

8. In a grain-binder, a needle-bar, a needle
pwoted upon said needle -bar, a pomt having
a shank arranged to slide within the end of
said needle, and a spring to keep the said point

normally pressed a,bamst the end of said nee-

dle to hold the end of the twme, in combina-
tion with a knotter journaled in a knotter-
bar and arranged to be operated by the said
needle to act in conjunction therewith to tie
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a knot in the twine, substantmlly as and for

the purpose described.

0. In a grain-binder, a needle-bar, a needle
pivoted upon said needle-bar, a pomt having
a shank arranged to slide w1t]1111 the end of
sald needle, a spring to keep the said point
normally pleased aﬂ*amst the end of said nee-
dle to hold the end of the twine, teeth 24° and
24° upon one side of the needle, and a stud
241 upon the opposite side thereof, in combi-
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nation with a l{nottm JOl‘lI‘HEﬂed in a knotter-
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bar, said knotter having teeth 2’ with which [ anism of the machine, gear-wheels mountad

the teeth upon the needle are adapted to en-
gage to operate the knotter, which will oper-
ate in conjunction with the needle to tie the
knotinthetwine,and a knife pivoted upon the
knotter-bar to cut the twine after the knot
has been tied, the stud 24! on the needle op-
erating to take up the slack in the twine and
draw the knot tight, substantiaily as de-
seribed. )

10. In a grain-binder, a gear-wheel having
bevel-teeth upon one side thereof, said teeth

‘having a blank space 41 left therein, a bevel-

pinion 39, meshing with the said teeth, a stud
upon one side of the gear-wheel, a rod 122 2, ar-

‘ranged to engage the stud and hold the said

Wheel from motion at the proper time,an an-
nulus-42 apon the opposite side of the said

cear -wheel, and spur- teeth 43, extending

pmtly around the said annulus, in combina-

- tion with a toothed pinion 44, arranged to

30

35 3

‘mesh with the teeth 43 and prov-ide‘d with a
blank space 46, and a crank-shaft 45, upon |

which the pinion 44 18 rigidly mounted the

-said crank-shaft having two cranks, one of
which 18 connected to the shaft carrying the
needle-bar and the other is connected to the

shaft carrying the knotter-bar to oscillate the
needle-bar and knotter-bar when the gear-

wheel 34 is rotated, substantially as described. |

11. Inagrain-binder, the combination, with

the platform to receive the cut grain and a re-
ciprocating conveyer .;ulanffed to operate in

said platform at the proper tlme to convey the
rain uponthe knotter-bar, of mechanism op-

erated by the conveyer to ﬁ1 st throw into gear
‘the binding mechanism and then the meeh-
anism for reversing the movement of the sa1d

- conveyer, substantlally as described.

4o

12. Imagrain-binder, the combination, with-

the pla,tform to receive the cut grain;and a re-

-eiprocating conveyer: alrmlﬂed to opetate 1n

45

said platform at the proper t1 me to convey the

erain upon the knotter-bar, of mechanism op-
erated by the conveyer to first throw into gear

- the binding mechanism and then the mech-

55

anisin for reversing the movement of said
conveyor,and when the conveyerhasreturned

to -its mormal position mechanism operated
thereby to throw thesaid conveyerout of gear
-and-so- stop the movement thereof, substan- |
‘tially as deseribed.

13. In a grain-binder, the combination of
the -pletform to-receive the cut grain, a recip-

rocating conveyer arranged to operate in said
platfmm at the proper time to convey the

grain upon the knotter-bar, a lever 119, oper-
ated by said conveyer, & board hmﬂed upon

~ the piatform and adapted to be moved by the

- 60

lever 119 against the butts of the grain to

-make them even, and a rod connected to the
-said board 116 and arranged to throw the
Dbinding mechanism into gear when the said
‘board 18 opemted subetentmlly as described.

- 14. In a grain-binder,the frame of the ma-
chine, a Shaft 35, journaled in the frame and

arranged to be driven from the driving mech- | the gear-wheel from motion,

upon the shait, shaft to drive the conveyer
and reel, and-a gear-wheel 39, also mounted
upon said shaft, errenﬂ'ed to drlve the gear-

70 ‘

wheel 34, in eombina'tien with the ﬂ*e&r-wheel'_

34, having teeth to mesh with the wem-wheel
39, an ennulus pr ovided with two sets of teeth

43 and 85, a pinion 44, arranged to mesh with

the teeth 43, a -emnk-shaft 45, journaled in

‘thesaid frame, upon which thesaid gear-wheel

44 is mounted, said crank-shaft 45 having

cranks connected to the needle-bar and knot-

ter-bar to oscillate the same, and a pinion 36,

80

arranged to mesh with the teeth 85 and con-

neeted by a shaft and suitable connections
to the needle to operate the -same, substan-
tially as and for the purpose set forth.

15. In a grain-binder, a gear-wheel 34, ar-

ranged to be driven at the proper times by
the driving mechanism -and -having a-set of
teeth 85, in combination with a pinilon 36,

adapted -to mesh with the teeth 35, mounted
upon a crank-shaft 87, a c¢rank-shaft 91, jour-
naled upon the needle-bar and connected:with
thecrankof theshaft87,and theneedle pivoted
upon the needle-bar and connected with the
crank-shaft 91, arranged to oscillate by the
said connection when the pinion:86.1srotated

substantially as and for the purpose specified.

16. In-a grain-binder, an-oescillating needle-

bar and compressor - ﬁnoels plvoted in the

frame of the machine end suitably connected
tothesaid needle-bartobeoperated thereby,in
combination with a knotter-bar arranged to
approach the said needle-bar and act in con-
junction with it -and the compressor-fingers
to compress a gavel of grain, and means-for
operating the said needle-bar-and -knotter-
bar, substantially as described.

17. In a grain-binder,a gear-wheel 34, hav-
ing teeth upon one side by which it may be
driven from the driving mechanism of ‘the
machine, an-annulus 42 upon the other side
of the said gear-wheel, and a cam 42* within

the said -annulus, in -combination with dis-

charge-arms 25, mounted upon-a shatt 20, a

lever N upon the shaft 20, a rod n*, depend-

ing from one end of the said lever-and hav-

ing its lower end bent to lie in the path of

the cam42%, and a spring or its equivalent 114,
attached to the lever N to refturn the. said le-

ver to its normal position, all arranged to op-

erate substantially as.and for the pur pose de-
scribed.

18. 'In a grain- bmdel a gear- wheel 34, hav-
ing hevel- teeth_ upon one side thereof, a bevel-

| pinion- 39,driven from thedriving meeha,nism

of the machine and ineshing with the bevel-
teeth npon the wheel 34 to drive the latter, a
blank space 41 in the teeth of the gear-wheel

34, 1n which the pinion 39 can revolve with-

out imparting motion to the said gear-wheel,
the latter being connected to the binding
mechanism, and a pin 124 upon the said:.gear-

wheel, in combination with a rod 122, having

& hook 123 to engage thesaid pin 124 and hold
said rod being
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connected to the operating parts of the m.a'- | bearings, a lever 78, suitably connected with

chine so as to pull upon the said pin and so

~turn the gear-wheel into gear with the driv-

ing mechanism to start the binding mechan-

1sm at the proper time, substantially as de-
seribed. o

19. Inagrain-binder,theplatformtoreceive

~the cut grain and a reciprocating conveyer

10

arranged to operate in the said platform, in
combination with the mechanism for revers-
ing the movement of the said conveyer, con-

sisting of the shaft 67, having a bevel-pinion |
‘at its lower end in gear with the conveyer

and a bevel-pinion at its upper end adapted
to be thrown in gear with the driving mech-
anism, the shaft 67 being mounted in pivoted

—

oneof the bearingsof the shaft 67, and a lever

32,fulcrumed in the platform and connected at
one end with thelever 78,one end of the lever

32 extending into the path of the conveyer to

be operated thereby to move the shaft 67 so
as tothrow the pinion onthe upperend thereof

into gear with a gear-wheel to reverse the mo-

tion thereof, substantially as described.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses. |

' GEORGE SCHUBERT.

: “Titnesses: |
- C. N. PARKHURST,
G WL T HALL,

11
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