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To all whom 4t may CONCErR
‘Be it known that I, DANIEL STRUNK, of
Janesville, in the county of Rock and State of
Wlsconsm, have invented certain Improve-
-5 ments in Grain-Binders, which are fully de-
- seribed 1n the followmﬂ specification, refer-
~ ence being had to the cwwmpdnymg drawings,

in which—

Figure 1 represents an end t;lev:sbtlon of &
10 binder embodying my improvements; Fig. 2,

& front elevation of the same; Iig. 3, a detail
section, on an enlarged scale, ta}hen on the

line X X Fig. 2; Fig. 4, a detached view of
- the pomt of the bmdmﬂ' arim on an enlarged

1z scale; Fig. 5, a section taken on the line Y Y,
Fig. 4; TFig. b an end elevation, showing the

dewces used in operating the band-holders;

- Fig. 7, a detail view of the pinion and pm
- which opela,te the cam-lever; I'ig. 8, a plan
20 section of the twisting and euttmg devices on
an-enlarged scale; Flg 9, a similar view with
the cutting meohamam fmd blade removed;
Fig. 10, a bottom view of the twister; Fw 11
| & detached view of the cutter.
2t My invention relates to that class of auto-
~ atic grain-binders in which a vibrating bind-
‘Ing-arm is used, and in which the binding

materlal 18 wire.

It will be unders'to.od of course, that the,

30 ‘binding apparatus is to bu attached to a oTaln-
~ harvesting machine; but, as the attachment
- may be made in any well- Lnowu way, and my
- improvements are confined to the binding ap-
- paratus alone, I have not shown the harvest-
. 35 ing-machine. -
It consists in special devices and combina-
tions of devices, all of which will be herein-
after fully deseribed, and will be more defi-
nitely pointed out in the claims. - -
Some of the main features of the binder Lere

shown have been fully described and shown
in a prior case of mine, and hence will be only
| &lluded to in the present description.

- In the drawings, A represents the grain- re-
45 ceiver, which is provided with a suitable slot

" to accommodate the movements of the bind-

ing-arm and the compressor.
‘A suitable frame, B, is provided for the

of the binding mechanism, the upper part, b,

~each end of the section.

“at its inner end with a bent (,1&1111 e, the outer

pivoted rod or liuk, f.-

,'--pm g, W ‘hich is arranged to move within the
cam-opening f, thereby vibrating the lever If
on 1ts pivot, whlch is located: at the inner up-

‘mounting and support Of the operative parts |

- of which frame projects outward over the ref |

ceiver, and rock-shaft C is mounted on this
upper portion of the frame, to the inner end

of which shaft is attached the binding-arm D.
This binding-arm is preferably jointed—that 55 .
s, made of two parts pivoted together, as 1n

my former case, -though my Othel lmpmve
ments may be used Wlth a stiff arm as well.

The rock-shaft C is oscillated by means sub-
stantially the same as in my former invention, 6o
and, as before, the head portion of the bind-
ing-arm is provided with a heel-extension, d,
which projects back over the other c‘Jetatlazm of
the arin.

A goard, D/, is also &tmched to the upper 65 j' |
side of the head-section of the binding-arm. o
This guard is of metal, in the form of a bow,
and 1ts ends are qtta(,hed respectively, t0.
- It may also be used
with a stiff binding-arm, in which case it ' would
be attached to each end of the arm. TS

The second rock-shaft, I, 1s also mounted on
the upper part of the f1ame and is provided
end of which is connected by a 11111{ B/, with #g
the heel-extension d of _the_bmding-arm. At
the other end of the rock-shaft It 1s the crank-
arm é'.

On the back portion of the upright frame is
provided a cam-lever, If, the outer end of 8o
which is connected to the crank-arm ¢’ by a
The lever I is of triI-
angular shape, and in its body is cut a cam, /.

The gear-wheel Gr mounted on the same por-

tion of the frame, ‘and which oscillates the 85

shaft C by means of a crank-pin and counect-
ing-rod, is also provided on its inner face with

go
per corner thereof. The partsareall arranged
so that this lever will be raised just as the

‘binding-arm starts upon its upward or return

movement thereby oscillating the shaft E,
and by means of the crank ¢ and link E/ tur n- 95

ing upward and backward the heel-extension

d, which vibrates the onter section of the bind-

1110 arm on its pivot, and so turns the binding-

'.head that 1t 1s hfted from the wire, and moves
‘back on a path above and in fmnt of the path 1o0

followed on its downward stroke.

Just as the
binding-arm 1eaches 1ts upward hmlt the Same




-~ devices operate to straighten it out, so that it |

- point there

o

is ready for the downward stroke, a,nd at this
should be proper provision for a

yvest of the arm, if it is necessary.
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The shaft I, 'mounted on the upper portion
of the frame, carries upon its inner end a star-
wheel, I, mounted loosely thereon, and at-
tuched thereto by a coil-spring, 1, aird pins ¢,

so that the wheel will yield on its shaft to*

pressure in one direction, but is held by a stop
from movement in the Othel" direction.

On the shaft H is a fixed notched disk, &,
and by the side of it a larger disk, i/, mounted
loosely on the shaft, a,ud pmﬂded with a

spring-pawl, I2, arrangud to engage w ith the
notches in the disk h.

arm h' on the roch shaft C, and the parts are
so constructed and arranged that when shatt
C is turned to raise the binding-arm the shaft
H is rotated far enough to bring one of the
compressing-arms down just a little beyond
the twister, as shown 1n Iig. 1 of the draw-
ings, in which position 1t 1s locked by means
of a fixed notched disk, J, on the shatt and
spring-detent j. Here 1t 1s gi rmly held during
the downward vibration of the binding-arm,
the bundle being compressed betweeu said
arm and the arm of the wheel standing 1in
front thereof, and in the movement ot the
shait C to thlow the binding-arm downward

the disk #/ will be turned back on the shatt
‘H, the spring-pawl slipping over the disk &

mto position to engage with another notch
thereon upon the reverse movement of the
shaft C. --

The wheel I is provided with three arms,
though, of course, more may be used, 1f nec-

essary, &nd it will be seen that it is a rotary

vielding compressor, intermittent in 1ts move-

‘ments, and each arm operating snccessively.

It will also be seen that upon each forward
movement of this compressor the descending

~arm will also act as a bundle-discharger, push-

45
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ing the bundle before 1t from the receiver, so

that each arm performs two functions—Iirst,

to discharge the bundle as it comes into place,

and, bGCODd]} in its fixed position to act as a

yleldmn compressor for the new bundle as it
gathered down.

The mechanism above desu ibed for 1*otat111u
the compressor may be changed for some other
devices, and perhapb a more simple mechan-
1sm wﬂl be desirable. For mstance, the shaft
may be geared to the main gearing of the
binder, so as to be moved intermittentl y by 1t,
and to be locked in position 1n the same man-
ner as the binding-arm and twisting mechan-
ism.

- The twister K is provided with slots & on
each side thereof, as shown in Iigs. 9 and 10
of the drmfmﬂs. 1t is also provided with
hooks &/, pmjectino outward from each side
of the twmter and extending around across
the openings mto the slots, for the purpose of

P, 18 cut.
jects through this openu

ment of its movement to form

223,40

provided, as usnal, with a gear-pinion, 2, by
means of which it is rotated by a gear-wheel,
L, on the upper end of an upright shaftt, I,
which carries-a bevel-pinion, I’, on 1ts lower
end. This pinion meshes with a stmilar pin-
ion, m, on a horizontal shatt, m’, which ear-
ries on its outer end the drivin
is rotated at the proper intervals by a gear-
section on the main driving-gear of the binder.

-Just below the twister are two toothed wire-

holding pinions, N and N/, mounted on hori-
zontal shafts » n’, the former of which extends
thirongh the upright portion of the frame, and
carries upon 1ts outer end a toothed or 1"atchet

“also connected, by a link, 7% mbh the cmnk-

"—The pmion&. N N" are for the purpose of hold
ing the wire, which is caught and crimped be-

| tweeu the teeth of the pinions, and the 1"th1156

portion fed out from between the same in a
well-known way. They are given an intermit-
tent rotation by means ot a dog or pawl, O,
which 18 pwoted to the lower 1nner corner of

the lever K, and is caused to engage with the

teeth of the ratchet-wheel #»* by a spring, o, the
parts being arranged so that when the lever

o

o-gear M, which

75

80.
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is thrown downward, thereby pushing the in-

ner lower corner backward, the ratchet-wheel

will be turned a certain distance.

The ratchet-wheel is also provided with a
spring pawl or detent, ¢/, which 1s arranged to
engage with the teeth rm(] prevent the wheul
from rotatin o backward.

The cutting-blade P is pivoted to the plate
over the twister, and has an eularged exten-
sion back of its pivot, in which a cam-opening,
The upper end of the shait [ pro-
L, and 1s provided
with a crank- -pin, p’, which is driven around
within the opening, and thereby vibrates the
cutter-blade at the proper time to cut the
wires.

The end of the band-wire being held be-
tween the pinions N N/, the movement of the -
twister is so timed that on starting, one of
its hooks takes up the wu’*e which is carried
into one of the slots on one b?de of the twister -
and makes a first strand of the band. Asthe
rotation of the twister proceeds the other hook
gathers the second strand of wire which has
been broughbt down by the binding-head, and
this strand is carried into the slot on the opP-
posite side of the twister from the first, the
movement of the twister being given .:Lt the
proper time for completing the twist in the
band. Thetwister may, however,take the first

wire before the rising of the binder-arm, and

then take the second wire on the commence-
a new twist.

It will be understood from this description
that the two strands of the band to be twisted
are gathered into separate slots on opposite
su:leb of the twister, and are then twisted to-
cether, a twist belun formed both above and
bulow the twister. The cutter is vibrated just
as the twist is formed, and before the twister

gathering the strands of the band. It1s also | stops, and severs ﬁrst one wire and then the
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~ other, as each is brought against it, in its po- |

- twister is drawn down between  the pinions,
from which it is shed out continuously, and

- TO

15

- Jointed arm is used the binding-head will be

- 20
—above. -

25

30

18 on 1ts downstroke.

35
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45

- made without departing from the essential

50

-ward as the binding-arm moves upward, is
‘within the path of the guard on the arm, so |

derstood, and the particular mechanism for
accomplishing this result, in all respects, it is |

‘band and regulating its tension are the same

sition with the blade extending somewhat
over the twister.

The band-holding pinions are rotated about
as the binding-arm is to commence its down-
ward movement, and the twist below the

serves to insure the proper retention of the
band. The band is brought to the twister by

the binding-arm in the manner heretofore |
- shown by me, and the binding-bhead is pro-

vided with a recess on its inner side to accom-

former application.
It will be anderstood, also, that when the

respects, similar to that heretofore shown in
harvester-rakes.

I do not here claim, broadly, the combina-
tion of & jointed binding-arm and mechanism
for controlling the movements of said arm, and
compelling its outer section to pursue differ-

ent tracks or paths in its downward and up-

ward vibrations, as this improvement con-
stitutes the subject-matter of claims in an ap-

‘plication of mine of prior date.

litted from the wire and carried up on its back-

Having thus deseribed my invention, what
I claim as new, and desire to secure Ly Let-

| ters Patent, is—
modate the rotation of the twister, as in my |

- 1. A jointed binding?—a}rm, D, fixed on the

.vibrating shaft C, in combination with the
i rock-shaft K, provided with the crank e and

the link E/, whereby said binding-arm is caused

‘o move over the platform in its upward move-

ward stroke above the grain, so as not to in-,

terfere therewith by the mechanism described

- As already stated, the guard on the bind-

Ing-arm and the arms of the rotating com-

pressor are so arranged relatively that the end l

of the compressor-arm, which moves down:

that the compressor-arm will not interfere with
the grain, which will be held back by the |
guard. This guard also operates to hold back
the incoming grain, which may be delivered
while the band is being twisted and the arm !
' The parts must, of

course, be timed so that the operations herein
described will take place at the proper inter-
vals; but this is a matter which is well un-

not necessary to describe here.
The devices for holding and adjusting the

as shown in my prior invention, and therefore
will not be described here. I do not confine
myselt to the precise form and arrangement |
of all the parts herein described, as it is evi-
dent that mere mechanical changes may be

features of construction and operation which

are peculiar to my improvement. S
I am aware that, broadly, a jointed binding-
arm 1s not new, and that the special motion

ment and through the platform in the down-

55

60

70

ward, substantially as and for the purpose

set forth. '

2. The lever It, provided with the cam-open-
ing f’, in combination with the wheel &, pro-
vided with the
rock-shaft E, and rock-shaft C, connected to

the wheel G, whereby the binding-arm is vi-

brated up and down and flexed on its jointat
the same time, substantially as described.
J. The rotating star-wheel I, attached to the

75

pin g, the. connecting-rod f,

S0 -

shaft by yielding connection, to operate as an

elastic compressor, against which the bundle

is compressed by the binding-arm, substan-

tially as described. S |
4. The rotating compressor, in combination

with the binding-arm and a guard, D’, ar-

ranged relatively, so that the compressor-arm,

in its downward movement, will be within the

path of the guard on its upward movement,
substantially as and for the purpose set fortl.

90

9. The rotating compressor I, the shaft H,

to which it is attached by an elastic connec-
tion, so as to yield thereon, and mechanism

‘whereby an intermittent rotary motion is

given to the jointed binding-arm is, in some |

transmitted to said shaft, and stopping mech-

anism for locking it at the proper intervals,

In combination with a vibrating binder-arm
mounted on a separate shaft, substantially as

described. o |
. o DANIEL STRUNK.
Witnesses: - | "
JOSEPH B. CROSBY,

- J. B. RowLEY.
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