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UNITED STATES

PATENT

O FFICE.,

ANDREW STARE, OF CHICAGO, ILLINOIS.

GRAIN-BINDER.  *

——l

SPECIFTCATION forming part of Letters Patent No.354,813, dated December 21 1886

.Apphcatmn filed September 10, 1885. Serlal No 176,742.

(Nn mﬁdel )

To all whom tt may concer: |

Be it known that I, ANDREW STARK a Clti-
zen of the United States residing at Chicag 20,
in the county of Cook and State of Illinois,,
haveinvented certain new and useful Improve-.
ments in Grain-Binders, which are fully de-
scribed in the following specification.

This invention 1s an improvement upon the
knot-forming mechanism of a grain-binder,
and relates partleular]y to the cord-holder.

It consists of a ¢ylindrieal cord-holding ring
revolved about the knotter-bill,having notches

in one edge to receive and carry the eord into .

proper pOSlthll to be seized by the knotter-

bill, and by the same motion carrying the cord

to a suitable clamp co-operating with the sald
ring to hold the ends of the cord.

In the drawings, Figure 1 is a rear eleva-
tion. TFig. 218 a front elevation. Ifig. 3 18
an inner side elevation.. Fig. 4 18 a sectional
plan of the parts below the plane 2 # on Fig.
1. TFigs. 5,6,7,8,and 9 aredetall views show-
ing successwe posﬂzlons of the knotter - bill
relative to the breast-plate and to the cord-
holder. Fig. 10 is a detail plan of the muti-
lated pinion that drives the holder-ring. . Fig.
11 is a front elevation showing the relative po-
sitions of the needleand the knotter-actuatin ng
wheel. Fig.12 1s apartly -sectional plan of the
knotter-frame and breast-plate, showing how
they are fastened together. Kig. 13 18 a sec-

tional elevation of theinside of the cord-holder

ring and cord-clamp, section bemﬂ taken on

' the line w w, Fig. 12.
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Ois the needle.
- D is the main shaft of the binder.

Aisthe bmder frame. Bis Lhebreast p]ate
(' is the needle rock-shaft.
K 1s the
knotter-actuating wheel. F1isthe discharger.
Gisthe binding-cord. Histhe knotter- frame.
T is the knotter-bill.

The knotter-frame H has the sleeve H', for
the binder driving -shaft D, on which it 1s
thereby hung in the usual manner. It has
also the journal-box: H? for the kuotter-bill
shaft or spindle ¢, said box and shaft being set
laterally oblique to the plane passing longi-
tudinally through the shafts C'and D, and in-

ward thereflom The frame H is secured to

~ the breast-plate Bby the boltshand ', through

5o

the flange H*.
H>, Secured to it by the bolt 2% and to the

bleast -plate B by the bolt . The knotter-

bill T 18 actuated in the usual manner by the |

Tt has also the brace orhanger-

at the lower edge

sear-segment B’ on the knotter - actuating

wheel E. The breast-plate B has the usual

L ]
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slot, b, for the needle to pass and carry the
cord to the knotter; but the form of ‘the slot 18

such as to produce the tongue B’,-standing
transversely across the general dlrectlon of
the slot b, and termmatmg directly below the
knotter-bill shaft ¢, and having the obhquely
curved edge 0" on the inner side.

K is the cord-holder ring. It is an open
l;mg, being in effeet a short cylinder having

the equidistant notches & on its upper edge

60 -

and the bevel-gear rim K’ on its outer surface -

It encircles the knotter-

bill I, its axis being preferably about parallel -

to that of the knotter-bill and being inclined
upward on the inner side—the side from which
the needle advances toward the bundle—and

<

being sustained upon the shoulders »°, A%, and
k' of the frame H, the first being on the brace

or hanger H°. It is placed in pOSItmn on the
shoulders ° and /' before the brace I’ is pub

into place, and before the breast-plate B is fast-

ened to the frame H. The braceor hanger H®

being put into place, withits shoulder I’ under
' the rim of the ring, secures it, and on the three

bearings it is revolved by means of the bevel-
pinion L, meshing with the bevel-gear rim K.

Said pinion L 1s hxed on one end of the shaft
1, which is journaled in the bearings A’ and #°

on the frame I, and carried by the bevel-pin-
jon I/, onits upper end meshing with the gear-

75
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Segment I on the knotter-actuating wheel E.

rectly opposite each other. Said delay SUr-

| faces co-operate with the delay-surface ¢ on

the knotter -actunating wheel E, to hold .the

| The pinion L’ has two delay - SllI'deGS U, di-

QO

pinion and its shaft and the cord-holder ring .

K stationary, except while the segment E* i

engaged with the gear- teeth of the pinion

Said pinion and shaft and the holder-ring K,
therefore, stand at rest, except during a very
small part of the rev 0111L1011 of the knotter-

actuating wheel, and the pinion I/ and shaft
! and pinion L make but halt arevolution for

each full revolution of the knotter-actuating
wheel. Thepinion L, by such half-revolution,

100

is adapted to rotate the ring K the dlstance |

from notch o noteh.
By placing the axis of the knotter- b111 lat

erally oblique to the plane in which lie the -

axes of the knotter-actuating wheel and the
needle it is made possible to place the cord-

105 -
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- axis, as described, so that the jaws revolve in

- the bundle is suspended, and by which the
- cord’s position, when the knotter seizes it, is
determined, as nearly as possible in line with |

[O

“in the plane in which are located the axes of i

N

- rificing compactness or changing the direction

20

~ ing with that of the ring K.

30

- said clamp-block has the notch m’ to guide the
- cord, as hereinafter explained. Inaddition to

35

~ a stop or brace for the clamp-block above the

(O

£S5

O

5

‘ries the cord around the bundle, it passes
through the slot & 1 the breast-plate B and

‘the screw or bolt m to the frame H, located out-.

18 rendered more rigid by means of the spur

fastened to the free end of the spring or yield-

.......
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holder ring at right angles to the knotter-bill |

a plane parallel to the ring, and at the same
time locate the breast-plate close up under the
knotter, and bring its tongue B’, from which

the axis of the bill, thereby reducing to the
minimum the length of cord intervening be-
tween the bundle and the knot—that is to say,
facilitating tying close to the bundle.
If the axis of the bill were located, as usual,

the needle and knotter-actuating wheel, the
result above set forth could be attained only
by greatly enlarging the ring K, thereby sac-

of the plane of the ring K, and sacrificing the
advantage of that direction. | |
M is the cord-clamp block. It is secured by

ward from the knotter-billand on the same side
of the path of the needle as said bill. From its
sald point of fastening it extends for about
ninety degrees around the bill in a curve agree-
It 1s preferably
1n the form of a clasp or saddle striding the
rim K? though it may be made to bear only on
the outside of that rim. The inside wing of

the fastening by the bolt m, the clamp block M
A", jutting out from the frame H and forming

end farthest from the bolt m. The end adja-
cent to the path of the needle has the projec-
tion or spur g’ to guide the cord. |

N is the cord-cutter. It is a knife or chisel

ing arm N, which is secured in place by the
bolt &', which passes through the lug H* of the
knotter-frame to secure it to the breast-plate. |
Said cutter and its spring-arm are, therefore,
wholly within the ring K. The cutting-edge
n has preferably the V-shaped notch »n” open-
ing downward and adapted to stride the cord, ’
and so sever it more easily than could be done |
by the direct stroke of a straight cutting-edge.

The cutter 18 forced down upon the cord in
proper time by the cam E°, fixed on the front
face of the knotter-actuating wheel E in posi-
tion to impinge upon the upper sloping por-
tion, N”, of the yielding arm N’. Itisretracted
by the reaction of said spring or yielding arm
N’ after the cam E° has passed it.

Theaction oftheabove-deseribed méchanism
is as follows: At starting, the end of the cord
is secured in the holder by being grasped be-
tween the rim K*and the outer flange or wing
of the clamp-block M, whence the cord passes
through one of the notches %, and back over
the tongue B’ of the breast-plate B, to the eye
of the needle., When the needle rises and car-

‘the cord 1s tightened around the bundle.
knotter-bill at this stage stands at rest in the
“position shown in Figs. 5 and 1, pointing ob-

-

enters the ring K from below, near the inner

edge, passes through it and overhangs its outer

edge. (See Figs. 1 and 4.) In this process
the running cord is carried through the slot b,
and meeting the transverse tongue B’ is laid
across 1t, and thence extends alongside the fast-
ened end of the cord into the notch k. (See
Fig.5.) Theslopeofthe tongue B’ on its inner
side, &', tends to cause the cords lying across it
to slide toward the shank of the knotter-bill as

liquély outward and downward toward the

The
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plane of the cord, and with its point a little -

lower than the cord as it runs from the tongue
B’ to the notch k. (See Fig. 1.) At this stage
the gear-segment ‘E? on the knotter-actuating
wheel E engages the pinion L'’and thering K is
revolved one-eighth of arevolution in thediree-
tion of the arrow-head on Fig. 5, carrying the
double cord which lies in the notch %k toward
the knotter-bill shank and into the clamp, and
stops, leaving the cord running from the tongue
B, over the closed jaws of the knotter-bill I,
into the clamp. Meanwhile-the knotter-bill

90

has started, the gear-segment E having come

into engagement with the pinion I’, and the
knotter-bill shaft being inclined so that it forms
an acute angle, with the cord ontheside toward

tongue B’to the clamp, and the bill or jaws be-

ing about at right angles to the said axis, the

revolution of the bill carries the jaws upward
behind the cord and gathers the latter into the

95

- the holder, the cord being stretched from the -

10O

angle between the shank and thebill, and when

the bill has completed one-eighth of its revo-

lution the position of the said bill, holder, and
cord 1s as shown in Fig. 6, the relation of the
bill to the cord having changed ninety degrees,

10§

the cord having been carried by the holder

forty-five degrees toward the hill, and the bill

having revolved forty-five degrees toward the
cord. The bill now continuing i1ts revolution,

the jaws are opened by the engagement, in the

usual manner, of the roll 4% with the cam J, and

110

so remain until the bill reaches a position at

two hundred and seventy degrees from the.
starting-point (seenin Fig. 7),where it encoun-

I1§

ters the cord ends between the clamp and the

knotter-bill shank and receives them between
its open jaws.
stretched tight from the clamp to the point
where they are laid across the bill, and their
exact position in the path of the open knotter-
jawsisinsured by the notchm’ ontheinnerwing
of the clamp-block M, the cords having been
guided by the sloping under edge of the inner

The cords are at this point
120
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wing of the clamp and by the sloping sides of

-said notch into its angle, as the ring K carried

them into the clamp. Up to this point it will
be seen that the cord needed to encircle the

‘knotter-jaws may be drawn from the portion

of cord surrounding the bundle, but at this
stage, the cord being crossed on the knotter

130

bill and drawn tight, no more cord can be

drawn from that source; also that in the fur-
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ther revolution of the bill the point at which |

the cord crosses it moves away from the point
at which the cord is held in the clamp, and that
some cord must be yielded for the purpose.
This necessary cord is partly, and may be en-
tirely, furnished by the closing of the jaws of
the Lnotter bill, which is effected at this stage,

‘the roll ¢ passing off the cam J and coming into

contact on the opposite side with the cam J'.
All the slack cord thus furnished is taken up

by the revolution of the knotter-bill away from

the clamp. Thebill while thus closing revolves

-tothe position shown In Iig. 8, where it is fully

S

20

25

closed. Asitcontinues its revolution from this
point, tightening the cord between it and the
clamp, the cam E’ on the wheel L engages
aud depresses the cutter, and its notch #/,
striding the taut cords, sevels them between
the clamp and the bill. The knotter comes to
rest in the position shown in Fig. 9, which was
the initial position. Meanwhile the knotter-
actuating wheel E, continuingitsrevolution,the
continued pressure of the discharger I against
the
the 3

jaws of the knotter-bill, and the tying is

-completed Meanwhile, the needle retiring

“carries the running cord back through the

30
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next notch %k of the ring K down over the
tongue I3', and leaves the cord, as at starting,
ready for a new bundle, and all parts. come t0
rest in the initial 1)081t1011 |

I do not confine myself to the use of the
holder of the construetion described in con-
nection with a knot-tying bill or hook of the

form illustrated; but said holder may be used
in connecbion W1L11 any of the forms of knot-

tying bills now in use; and I do not intend to
be understood by the word ““bill’?? to indicate

‘merely such devices as have a vibrating jaw,

but I include under that term any loop-form-

ing device in a knotter.

43
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The construction of the breast- plate hmfmg
tongue B’ protruding across the needle-slot
and terminating in line with: the knotter-bill
shaft, and the constructlon which causes the
knotter to carry the cord around the end of
said tongue, and the form of the outer portion
of the slot, as shewn in the drawings, aré not
claimed helem because 1 have claimed said
features of consbruction In my application
No. 205,050, filed June 14, 1886, which is a
d1v1smn of thls apphmtlon |

I claim—

1. In COII]blI]’LthI] substantmlly as herein-
before set forth, the knotter- bill, the cogged
cord-holder ring encireling the billand having
cord-receiving notches or apertu res, its driv-
ing-shaft { and the pinlon theleon, and the
knotbel -actnating wheel having on the same
face the gear-segments which actuate the

knetter- bill and the cord-holder ring, whereby

the cord-holder ring and the knotter 1)111 are
revolved in opposite directions.

2. In combination, substantially as herem
before set forth, the needle, the knotter- bill,

and the cord-holder ring encircling the latter | |

and the path of the former. °

bundle pulls the ends of the cord out from

3. In combination, substantially as herein-
above set forth, the needle, the knotter-bill,
and the cord- holder ring encircling the 1atter

and the path of the f01mer and 111(3111:16d ob-

liquely to said path.

4. In combination with the knotter blll and_

the cord-holder ring encircling the bill, the
needle actuated to enter the ring on the side
toward the bundle and pass obhquely through

1t, substantlally as set forth.

In ecombination with the needle and the

:-knottel -actuating wheel, the knotter-hill hav-
ing 1fs axis obhque to the plane passing longi-.

tudinally through the axes of thie needle and

‘the knotter -actuating wheel, and the .cord-

70-
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holder ring encircling the knotter bill, the in-

tersection of its plane with the pldne of the
needle being substantially at right angles to
the plane of the axes of the knotter- blll and
knotter-actuating wheel.

6. In combination with the needle and the

knotter-actuating wheel, the knotter-bill hav-

ing its axis obhque to the plane passing longi-
tudinally through the axes of the needle and
the knotter - actuatmfr wheel, and the cord-
holder ring enmrelmg the Ln(}tter bill in a
plane at 110']113 angles to the axis of the latter,
&ubstantmlly as. set forth.

7. In combination with the revolving cord-

‘holder ring and the cord-clamp block co-op-
erating ther ewlth to hold the cord, and their

9 -
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sustaining-frame, the cord-cutier ﬁxed to the

frame,havmg 108 cuttmg -edge mthm the ring
substantially as set forth. |

' ICO

8. In combination with the 1ev01v1ng emd , '

holder ring and the cord-clamp block co-oper-

ating therewibh the knotter - bill revolved

w1l3hm the ring, and the cord-cutter having its

cutting-edge within the ring, substantlally as

seb forth

- 9. The knotter- fmme having bearmgs for -
the main shaft of the binder and knotter-bill

shaft, and provided with ledges to afford bear-
ings for the cord-holder ring, located in a cir-
cle surrounding the axial lme through the
knotter-bill- shﬂ,fb bearing, Slestanblally as set
forth, |

10. In ecombination. substantm]lyas herein-
before set forth, the knotter - frame having
bearings for the main shatt of the binder and

105

110

II5

knotter-bill shaft, and having ledges to serve
as bearings for the holder-ring,included within -

one half of the circle of said ring, and the
hanger H? having an additional ledge to sup-
port sald ring and secured to said frame, with

120

said ledge located 11:1 the other half Of said

circle.

In testimony Whereof I have heleunto set
my hand, in the presence of two witnesses, at
Chicago, Illlnms, this 22d. day of August, A.
D. 1885. .

- ANDREW STARK.
Witnesses: | .

CHAS. 5. BURTON,
FRANCIS V. RUSKE,

I25
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