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To all whom it may conceri:

Beitknown that we, EDWARD HAWLEY and
CHARLES L. BARRETT, citizens of the United
States, residing at Allegan, in the county of

Allegan and State of Michigan, have invented
certain new and useful Improvements in

Grain-Binders, of which the following 1s a

~ specification, reference being had therein to

LO
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the accompanying drawings.
‘In the accompanying drawings, Figure 1
shows a plan view of our improved binding-

‘machine; Iig. 2, a side elevation of thesame,
parts being broken away and other parts

shown in section for the purpose of better
illustration. Fig. 3is a longitudinal section
of the compressing devices, said section bo-
ing taken on a line passing through the axis

thereof. Fig. 4 is a transverse section on the
line z x, Fig. 1, showing the straw picking

and twisting mechanism. Fig. 5 is an eleva-
tion of the mechanism shown in Fig. 4. Fig.

6 is a detail plan view of the band securing
or tucking devices. _
section of the same; Fig. 8, a vertical trans-

Fig. 7 is a longitudinal

verse sectional view of a portion of the ma-

chine, showing the rack and the means for

elevating it more clearly; Fig. 9, a front ele-
vation of the same; Figs. 10 and 11, detail

views of the gearing employed to rotate the
twisting devices; kigs. 12. and 15, views of
the band twisting and picking mechanism,

“which will be fully hereinafter described;

35
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Fig. 14, a detail view of the means employed
to operate the head-compressor arm; Kig. 15,
a similar view of the means for operating the

butt-compressor arm; Fig. 16, a detail view

of one of the picKer-arms.

The object of our invention is to provide
certain improvements in that class of grain-

binding machines in which the binding-band

~employed consists of straw taken ftrom the
bundle being bound and applied thereto as it

is formed; and more particalarly our object

has been to make improvements on the de-

'5'.3.-

vice covered in our Patent No. 419,945 and
dated January 21, 1890; and to this end ouar

invention consistsin thegrain-binding mech-
anism and the parts thereof construected and
combined as hereinafter specified. -
Our apparatus consists,essentially,of mech-
anism for receiving the grain after it has
been cut, and, when accumulatedin a desired |

-y

quantity to form the bundle or gavel, trans-
ferring it to compressing devices; of mech-
anism to effect its compression; mechanism
for forming the binding-Dband, passing it

around the bundle as said band is formed,

and seeuring it thereto when applied, and

‘mechanism for ejecting the bound bundle,

si1ch mechanisms operatingautomaticallyand
in order. |
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Our apparatus may be employed in con-

junction with any suitable reaping or har-

vesting machine; butas such machine forms

no part of ourinvention and as the construc-
tion and operation of our mechanismscan be

readily understood without reference to any
particular form thereof we have not shown
in the drawings nor shall we describe any
stuch. | ) -

Referring to the drawings, A represents a
cradle or rack into which the grain after be-

‘ing cutisdelivered, its transportation thereto

from the sickles or knives being effected by
any of the means usually employed for such
purposes. Said cradle or rack is constructed

70-
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of several bars a a, arranged parallel with

each other and connected together by twoor

more straight parallel strips or barsa’ a’, ex-

tending transversely at right angles to them.
The bars a a, as clearly shown in Fig. 2, each

consists of a straightor substantially straight

portion a? which when the parts occupy the
position seen in said figure slantsatan angle
of about twenty-five degrees to a horizontal
line, and a curved or hook-shaped portion .
Into this latter portion the grain, after being

‘delivered at the highest point of the straight

portion a? gravitates and is allowed to col-
lect therein until a quantity sufficient tu con-
stitute a bundle has been accumulated, pack-
ers B B, of usunal construction, being employed
to facilitate its passage and effect the proper
packing thereof. A bar or shaft C, located
above and parallel with said cradle or rack
A, serves to support the latter, the extreme

So

QO

outer bars a « being connected to said bar or

shaft by means of ~downwardly - extending
armsor barse. The latter, for a purpose here-
inafter set forth, are connected to said shaft,
so as to be capable of oscillation thereon.
When the desired quantity of grain has ac-

1ICC

cumnlated and been packed in the cradle or

rack A, the pressure of such grain upon the
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compressor,” engaging it at a point interme-

ter, and the other, which we term the “butt-

| points diametrically opposite each other. As

longitudinal arm of an L-shaped trip-lever |
D, pivoted at d, will, through the operation | diate the former and the butt, a space bein 1)
of suitable clutch mechanism of the usual | left between them. | 70
canstruction, cause the rotation of the main 1The head-compressor consists of asemil-cy-

5 driving-shaft E, which is journaled to one lindrical inverted shell I, immovably attached
side of and parallel with the shaft C. Mount- | to some part of the frame-work of the ma-
ed on and rotating with said shaft E isa cam chine, and semicircular arm I’, pivotally con-
e, which engages with a stud on a reciproca- | nected to one of the lower edges of the partI. 75
ble bar ¢’, that is connected to a short crank- | Said arm 1" is caused to encircle the bundle

1o arm ¢, which in turn is connected by an arm | of straw by means of a segment 7, attached
e’, projecting from its hub, to a bar % ex- | to it, a rocking arm K, mounted on the bar or

tending between and connected to the eradle shaft C and having gear-teeth k2 at one end
-or rack supporting arms or bars ¢, as shown meshing with said segment’, a crank-arm k3, 8o
most clearly in Iigs. 8and 9. "The movement | su pported on the shaft C and attached to said

15 of the cam ¢, being transmitted to the erank- | arm K, and a reciprocable bar k% having a
arm e°, will, through a rockin g of the latter, | stud in engagement witha cam et, mounted on
effect a raising of the cradle or rack A and | the shaft E, as shown particularly in Fig. 14.
‘the loose grain contained therein Into.posi- | The butt-compressor likewise consists of the 35
tion for the grain to be operated on by the com- |'semicircular parts—the one stationary the

20 pressing and binding mechanism, as shown | other movable, and both arranged axially in
1n dotted lines in Tig. 8. During the eleva- | line with the corresponding parts of the head-
tion of said cradle or rack and until its re- | compressor. ‘I'he stationary part consists of
turn to its lower normal position the grain | a narrow semicircular piece I, mounted on go
comingfromtheharvesting machinery, which | two forked arms m m, that branch out from

25 would otherwise be delivered into the space | a suittably-supported bar or shaft M, which is

- occupted thereby when in such lower posi- | held in a non-rotative position by set-serews
tion, 18 held in check by means of several fin- | /. The movable parts consist of the semi-
gers or tines f, which are projected upward | circular arm L’, secured on one end of ashort 95
into its path the instant that the upward | shaft % mounted on the part I at a point

3o movement of said cradle commences, and | corresponding to the pivotal point of the
which are withdrawn the instant it reaches head-compressor. Theotherend of said shaft
its lower position again, thus permitting a | 7* is provided with a segmental pinion 4%
resumption of the movement of the cut grain | which meshes with asegmental gear 7°, mount- roo

-~ 1nto said cradle.  To produce this movement | ed on one end of a hollow shaft M’, encireling

35 of the fingers or tines f, they are mounted | the fixed shaft. M, and -on the other end of
upon the extremity of thelong arm of a rock- | said shaft M’ i1s mounted a crank-arm m? that
ing lever IY, pivoted at 7/ and having its | is connected by an arm or bar m? with a cam
short arm If* engaged by the heel d’ of the e’, mounted on the shaft K, as shown :most rog
trip-lever D, from which lever the arm of clearly in Fig. 15, said parts operating to

40 lever I, carrying the tines f, receives its | cause a movement of sald compressor-arm 1.’
upward movement, the reverse movement simultaneously with a movement of the com-
of said tines being caused by gravity. A Ppressor-arm 1, the result being the entire re-

spring-actuated pawl ¢, engaging with a notech | moval of the loose bundle from the cradle or 110
d* in said trip-lever, serves to hold said | rack A and the requisite degree of compres-

45 lever In the position to which it is moved by | sion of such bundle for binding. - '

the straw, and accordingly the fingers or ‘I'he binding operation is performed by the -
tines in their raised positions, as shown in following-described mechanism: Mounted on

dotted lines in Fig. 8 Said pawl is disen- | the hollow shaft M’, between the crank-arm 115

gaged and the tines permitted to drop by the | and the segment 7° 80 as to revolve on but

5o tail g’ of said pawl being struck by aportion | independently of it, is a eylindrical sleeve or
of the cradle or rack when it bas descended casting N. Projecting from the end of the
to 1ts lower position. Curved spring-arms k | latter, adjoining the segment, 18 an arm n,
suspended from bar or shaft C and extend- | which extends radially to a point beyondthe 120
ing downward over the path of the loose cut periphery of the compressor T., where it fur-

35 grain serve to retain it in place and direct it | nishes gearing for a shaft O, that is arranged
into the lower portion of the cradle or rack, parallel with the axis of the COMPressors, or.
while an upwardly-extending curved or over- | of a bundle of grain when contained therein.
hanging portion &’ operates -to guide the | Said shaft O has such length that one of its 123
grain to the compressing and binding mech- | ends reaches to a point about in a line with

6> anism when raised theveto by the cradle or | the longitudinal center of a bundle of grain
rack, as above described. When raised to the | when in the compressors, and its other end
proper height, theloose bundle of grain is en- | to a point somewhat beyond the butt-end
circled stinultaneously at two points by two | thereof. On the former end said shaft ear- 130
sets of compressing devices, the one which we | ries our twister device. This consists of two

65 term the “head-compressor” engaging the oppositely-extending spirally-disposed mem-
bundle approximately at itslongitadinal cen- | bers O’ O’, that commence and terminate at
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shown cach of said members has seweml ' dtsmuce to take it out of redch of the piclk-

emls termmatmn‘ where they are secured to
the shaft N in semmweulfw bends o o.
Each of these members O” O consists of two
blades o’ o', secured to the shaft O at some dis-
tance apart and gradually converging until
they unite in a sharp point, as o?, which con-

~ stitutes the outer termination of the spiral,

10

and preferably is sharpened to. euahle it

readily to engage with the straw. |
Instead of hcwmﬂ' the twister device re-

main stationary with reference to the bundle

~'and eausing the bundle to rotate in the oper-

~the bundle remain stationary and cause the.

20

ation of folmlnﬂ and applying the band, as

in our before- mentmued patent, we now have

tmstmo‘ device to revolve around it, for this

purpose employing the gear-wheel P, mounted-'

and secured on the casting or sleeve N, the
gear-wheel P/, meshing w1th the latter, the
pinion P, keyed to the same shaft with the

gear P’ and meshing with the oear-wheel P~

the mtchet wheel P‘-‘ for romtuw the I&tter

_25

30

the pawl p’/, engaging with said 1'atchet-wheel |

a pitman p?' and the cam - €%, for 11111:)&1*‘[111&*

motion to the ]atter, as %hown in Fig. 11.
Said mechanism is designed to be so tlmed_

as to cause either one or two revolutions of
the twister, as may be desired, around the

bundle, so as to form and pass around 1t

- either a single or double band.

The %tra,w' for forming the band is first

| I""1)1(311(-3""" from the surface of the bundle

35

by two reciprocating pickers Q, mounted on
& crank -

shaft g, which has Dbearings on a
semicircular - shaped hood or shield g% 1in-
closing the upper half of the tWIStel‘ and

receives its motion from a gear ¢?, key ed to
its end and meshing with a gear ¢®, mount-

45

.50

ed on and rotating w1th the tw 1stel"-shaft Q.

The motion of said pickers in the desired

direction is effected by pivotally connecting
portions which extend “above the crank- shaft
g to rods Q5 that in turn are pivotally con-
nected to lugs which prmect upward trom
the twister shield or hood ¢* At their lower

‘ends said pickers carry needles ¢°, which, in

comunctmn with upwardly - extendlnw por-
tions ¢ provided on the former, operate to
engage Wlth and separate the straw intended
for use in the band from the body of the
bundle, as shown in Fig. 13, and preferably
said needles are made ad,]ust&ble so as to

- permit of variation in the amount of straw

"_:60.

picked up. When ‘the desired amount of
straw has been picked up, the pickers are pre-
Vented from taking more by means of a hook-

shaped arm Q7 (of a shaperesembling that of
the former,) that is placed between said pick-

érs, and by means of a lever )%, engaging one
end of a rocking arm Q% and a 1'0d Q" is at
the proper time forced into contact with the
straw of the bundle, thereby 1}1‘6\"6111{;1110‘ 1ts
removal by said pickers. This lever Q° when
pressed into contact with the bundle at a

point between the pickers presses or erowds

12.
- vices thus preliminarily rmserl or picked from
the surface of the bundle is engaged by the

ers, as shown in full lines in Kigs. 4 and 12.
A cam ¢’ on the drive-shaft K, engaging a
stund or pin on a reciprocable bar QP pivot-
ally connected to a crank-arm QF, supported
on a shaft C, effects such movements through
the medmm of lever Q® of the arm Q2 Whlle
a spiral spring Q2 causes a reverse movement
thereof and holds said arm Q*normally away
from the bundle to prevent interference with
the pickers, as shown in dotted lines in Fig.
“The straw after being by the picker de—

points o0® of the twister, as shown in Fig. 13.
Each member O’ engages a portion so as to

form a strand, and byreason of its divergent
“shape draws the straw from the butt- end of

the bundle (the butt- -compressor for this pur-

30

pose being made larger in diameter than the

head-compressor so as to encircle the bun-
dle less tightly than the latter) until the
lencth requisite has been obtained, and, be-
fore the strand reaches thesemicircular bends
0 0 and the twisting of the two strands com-
mences, carries it into contact with a rela-
tively-stationary cutter or knife R, secured

to the shaft-bearing adjacent to the end of
the twister nearest the gear O% which oper |

ates with the edges of the members O’ O’ a
shears to sever sald strands, after which, be—
ing carried into the bends 0o,they are twmted

_towether, as shown in Fig. 13

The advantage accruing from drawing the
straw from the butt to form the strandis s thas

a strand longer than the space between the

COMPressors is obtained, and therefore there
is less waste of straw.

The edges of the members O’ O’ are pref-
erably made sharp, so as to cut their way
through twisted straw, thus insuring a clean
stmnd for the band, and also preventmw
straw from winding upon the twister.

If desired, the stmw-plckuwdewce may be
omitted and the twister arranged to take the
straw directly from the bundle, in which
event of course it would be disposed closer to

the bundle than when used with the pickers;
but we prefer to use the latter, asamoreeven

and uniform band can be made than without

them, and instead of forming a double band.

around the bundle, by passing the twister
twice around it two twister devices may be

90

95

102

105

11O -

115
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simultaneously employed, so as to form two

bands by one revolution around the bundle.

- Rotation of the twister on its axis may be
effected either by meshing a pinion ¢!on the
end of twister-shaft O w1t11 a gear-wheel N’
and maintaining the latter in a stationary
position during the revolution of the twister

around the bundle, so as to constitute a sun-

and-planet gear, or, if an increased rotation
130

of the twister is desired, by rotating the gear-
wheel N’ through the agency of agear-wheel
N2, arranged to revolve therewith, a pinion N3,
a %eeond pinion N* keyed to the same shaft

the straw bﬂck into the bundle a sufﬁment L W 11:11 pinion N3 and meshing with a gear-
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wheel N9 a ratchet-wheel N¢, arranged to ro-
‘tate W1th the latter, a pawl N

said ratchet-wheel to eftect its l‘otatmn, a pit- |
‘man N8, connecting the latter to a crank N?,

n“‘aﬂ"lnf"Wlﬂl

mounted on the shaft or bar C, a reciproca

- ble bar N, attached to said era,nk and acam'

€5, rotatmﬂ' with the shaft E, as shown in Kig.

; 10 As shown the crank N°is provided with
a number of pert’oratlons, so as to
‘a change in the throw of the pawl N7* when:

IO

. :tatlon of the bundle of straw within the com-

permit of

de%lred - - |
To preveut anv 1"0tat1011 or ‘tendeney to ro-

pressors during the operation of forming and

applying the ba,nd the internal pemphemes
~of said compresmrs are corrugated or rough-.
ened by means of pomted pl‘OJeCtIOHS, as

| .Shown

':.2':.-.).I

- To secure. the ba,nd in place after lts forma— |
tion and application to the bundle, we use the
- following mechanism: Mounted on the top of |

A Vertlcal shaft supported in bearings located |

R on the upper side of the shell I of the head-

| m‘m S,

that has formed on orattached to it a l'adml
E\tendmﬁ downward from the latter

18 an arm S, whose lower end is formed into

 a U-shaped hook s

- vice, and pass it across that portmn of the
- band encireling the bundle, as shown in Fig.7,

35

“into position 10 be en gaged by the hooked end

t of a reciprocatingarm T moving in suitable
guides U, provided cm-th_e upper “side of the

shell I, which arm T engages with the band

~end and through the agency of astud # and a

40

45

~or gudgeon #* and hd:Vlﬂﬂ teeth adapted to

50

bo

camway U’,, carries said end down below the
lower surface of the band, the bundle having
been depressed at such pomt for the purpose
by an offset 23, (see Fig.2,) formed on the com-
pressor- seetlon 1, and then tucks 1t unslerthe
band and into the straw. Lo effect such nove-
ments of the tucker-bar T, it is connected toa
reciprocating bar T/, w hich in turn is con-
nected to a erank 73 mounted on a short shaft

mebh Wlth bevel gear- teeth > onthe underside
of the radial arms. As will be observed the

end of the band is removed from theend of the |

twister by the hook s*and carried across the

laid band into the jaw {, which antomatically

forces. it under the laid band from the side
nearer the head of the bundle. Motion isim-

parted to the gear S from a mutilated gear V,

driven from the cam e, mounted on the shaft
E; and a reciprocating bar W, this bar W be-
ing held in engagement with cam e by a piv-
otally 001meeted supportmﬂ-m m- W/, mount-
ed loosely on the shaft C. After the end of
the band is secured as above explained the
compressor-arms I” and L” are automatically

opened by the mechanism hereinbefore de-

seribed, and the bound bundle ejected from

the machine by means of a radial arm fz,* at- 1 ing for rotating this sleeve .fmd fwm, a shaft'

. ‘Said hook is adapted at
 the ‘proper time, by the rotation of the bevel-
gear S, to engage with the end of the binding-
band, remove the sa,me from the twwtmw de-

compressor is a mutilated bevel gear-wheel S, |

eross-bar at, a

.

442,045

I tached to and moving with %ald compr essor 1.
The bundle on belno* thus ejected falls upon

the convex sides of the hook-shaped portions

of the cradle or rack A which thus serve as
ouldes to direct it in its emt from the machine,
such portions, as shown by the drawings, ha,v-

| Ing a situation relative to the bundle holdmn' B
and compressing devices for this purpose. It

18 to be observed that,as in our formeﬂv-pd’r-

ented device, the straw for the band is re--
moved from the butt-end of the sheaf or bun-

‘dle, the heads thereof not being affected atall,
a,nd further, that thepeculmr construction of
the twister d,nd the picker devices effectually
-comb out or separate the straw used in form- -
ing the strands of the binding-band, in this

being aided by the corrugations or proj eetwns -

:pmwded on the compressor-section I.
Having thus described our invention, whatﬁ
we elcum and decstre to secure b} L@tters Pat-

enf, is—

shaft K,

toothed segments, and mu:ms for operating

these arms, subsffmtmlly as and for the pur-
pose de&:erlbed - *

1. ‘The combmatmn of a bmdmﬂ' mechan-

ism, a straw-receiving rack located below: |
the same and eonmstmg of curved tines eon- go "
| nected together, mechanism forelevating said =

rack to the bmdmﬂ*meeham%m consmtmn' of
i a bar or shaft C, loeated above the rack, de-
pending arms ¢ ¢, pivoted on the shaft Cand
attached at their lower ends to the rack and
connected by a cross-bar af, an arm e? piv-
oted on said shaft C and eonnected to said
' carrying a cam e, a
link e’ prmflded with a stud engaging smd-
‘eam e and connected to arm €2, and a pair of
‘stationary cempressor—-qeetlons I and L, piv-

~oted compressor-arms I’ L/, provided ‘with

rea

2. In a grain-binder, in eombmatlon witha

straw - recelving and ele\ra,fmﬂ inechanism,

straw-checking fingers or tmes a lever mter

posed between the latter and S(ud mechanism
1o raise said fingers or tines, and a locking-

pawl engaging “said lever, subslantlally as

-shown. |

3. The (,01111)1113111011 w1tha bundle 1101(11110*
and compressing devwe two separated im-
‘movable semicircular sections and two simi-
larly-shaped movable sections hinged to the
former, and mechanism for opel'atmﬂ the

movablesection, of a twister device supported

‘between the mldmnnovable sections, pivoted
pickers carried by the twister and a crank-

shaft and gears for operating these pickers,
and mec,ha,mbm for rotating the twister on
its own axis and around the bundle- holding

devices Slmulmneouely as and for the p111—~
pose described.

4. The combination of two ,Jepma,ted bun-

‘dle-compressors I, and I, two depending piv-

oted COII‘IPI‘GbSIH”*%&LlIOHS 1" I/, gearing for

operating these hinged sections, a sraft M

for supporting the section L,a ,sIeeve on-this
shaft and provided with a mdml arm n, gear-

I10

115

[20
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0, journaled upon the arm n and car 'ving
t'wlstmtr devices, and gearing for 1*0tat1nwthl<3
ubsta,ntmllv as described.

5. The cmnbmatmn with a rotating twist-
ing deviece,of a device for picking the straw
from the bundle, consisting of a pairof curved

~arms pivoted on a crank shaft and provided

iQ

with hooks at their ends to engage and carry

the straw to the twisting device, and means

for rotating the said crank-shaft, substan-
tml]y as and for the purpose described.
. The combination, with a pairof pickers

Q Q and means for OPF}I'thI]'I“ them, of an arm

20
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(% pivoted between thé pickers, and mechan-

1sm for automatically operating this arm,
whereby the straw in under the pickers is de-
pressed and kept out of engagement there-
with, substantially as deser 1bed |

7 The combination, with a mlster-bhaft
of a twisting device carried by the shaft, said
tw1stuw.rlevlc,e consisting of two Opp{}Sltely-
disposed spiral members coiled one or more
times around the shaft, each of said members
being constructed of two blades converging

to a point and connected at their outer ends
“and secured to the shaft at their inner ends,

substantially as and for the purpose described.

8. The combination, with a band-twister
constructed of two oppositely-'arranged spiral
members secured to a shaft, of a cutter situ-
ated relatively stationary to the said shaft
and adapted to co-operate with the edges of
the said spiral members to sever the strandb
of the band, sul,stantmlly as and for the pur-
pose clesc1"1bed

9 In a grain- blnder in Combma’[lon mth .

| the band forming and applying mechanism,
‘the tucking mechanism consisting of a bevel-
gear carrying a radial arm, a band-engaging

hook carried by the latter, a reciprocating
hook, a reciprocating bar connected thereto,
a crank connected to the latter, and means
for rocking said crank, substantially as set
forth.

10. The combination of a curved stationary
compressor-section and a curved compressor-
arm pivoted thereto and provided with an ex-
tension or arm 7%, projecting into the said sta-

tionary compressor-section and adapted to
eject the bundle when the pivoted arm is

opened,substantially as described.
11, The combination of a straw receiving

tines or bars, an upright lever D, arranged in
the curved part of the rack and plvoted be-
low the same, this lever being provided with
a toe d’,and-a lever I, piv oted below the le-
ver D and provided with an extension K=
adapted to engage the said toe d’, this lever
F being provided with upwardly-extending
tines adapted to be projected up in the path

of the loose grain while the elevating-rack 1s

raised, qubstantmll.y as and for the pmpose
deserlbed -

40
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and elevating rack constructed of curved

60

Intestimony whereof weaffixoursignatures 63

in presence of two witnesses.

EDWARD HAWLEY.
CHAS. L. BARRETT.
VWitnesses: . |
 Winn C. WALTER,
J. (. STEIN.
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