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SPECIFICATION forming pa,rt of Letters Patent No, 603,827, dated Ma,y 10, 1898.
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To all whom it may concerm:

Be it known that I, WiLLIAM WORTH BUR-
SON a citizen of the United States, residing
at thcaﬂ'o but formerly of Roekfmd in the

5 State of 111111015,, have invented certain new |
and useful Improvements in Grain-Binding

Harvesters, which are made and used sub-
stantlally as set forth hereinafter and as
shown 1In the aecompa,nymn' drawings, in
10 which— -
Higure 1 is a plan view of the harvester.
Fig. 3 18 a rear view of the same. Figs. 2°
and 2 illustrate details of the bmdel and
compressor arms. Iig, 3 is a rear elevation
15 of the ha,rvester, pmtly in section. Kigs. 3*
~and 3
ing mechanism on a plane parallel with that
of Fig. 3. Fig. 4 is a sectional elevation of
- the hawestel lookmﬂ‘ from grain side. Figs.
20 6 and 6 illustr ate detaﬂs 100]111:10' from grain
side. Iigs. 6* and 20 illustrate detmls rel&t-
ing to the same. Kig. 7 is a plan view illus-
tmtmw the sha;ftmﬂ" and gears for driving
‘the seveml parts. Fw 8 1llustrates parts
25 seen from front. FKig. §» {llustrates parts re-
lating to the grain-wheel.
- the sliding hook of the knotter and parts.
- Kigs. 11, 12, 15, and 16 show the knotter.
Kigs. 9, 10, 14, 18, and 19 illustrate accom-
30 panying parts. Iig. 17 illustrates camway
- toreciprocate knotter.
liquid-bearing cup. Figs. 21 22, and 23 illus-
trate cams and parts to opela,te the binder
~and compressor arms and other parts. Fig.
35 24 1llustrates the grain-wheel and parts.
This invention consists in the device and
arrangement of parts for making,
ing, and binding grain on a harvester and
for carrying the sheaves and dropping them
40 in bunches of three or four and for operating
the whole in concert from the drive- wheel of_
the harvester with little attention. |
The harvester-frame A is suitably mounted

upon drive-wheel B and grain-wheel B’ and

15 bears mechanism for raking, compressing,
- and binding the grain and for carrying and
dropping 1t arr&nﬂ*ed in suitable relations

thereon, as ShOWll towether with necessary

and peculim' gea‘fi‘ng and connections for op-
5o erating them in concert from drive-wheel I3.

- The grain as cut falls upon the grain-plat- |

v illustrate details of the platf()lm rak-

Fig. 13 illustrates

Fig. 25 illustrates the

compress- |

| vester by their own weight.

‘ form C from the cutter-bar at ¢ and is car-

ried by rakes D, drawn by endless chains,
which run under the platform, having teeth
d’ projecting up through slots ¢’ to move the 55
grain across the platform to the binder, where

they pass down out of the way, leavingit free.

The grain is carried by the rakes across the

platform C toward the drive-wheel B and rises

up a curved track into an upward grain-pas- 6o
sage between the side walls or guides T' O, up
which it is forced and compressed by therakes
and by two reciprocating binder and com-
pressor arms I F°, which grasp and raise and
compress 1t, while other parts coact to bind it 63
intosheaves while it is moving up this passage

under one or more sheaves alrea,dy bound.
‘The grain is compressed in this passage by

the side walls or guides and by binder and

compressing arms I F° and by a self-adjust- 70 |

ing compressor cord or strap H, held by them,

aS Well as by the weight of the bound_ bundles
of grain above it. These arms F F°are curved
concave toward each other to compress the

grain between them into a sheaf and are op- 75

erated each in a peculiar alternating or re-
ciprocating step-like way by suitable means,
as shown, to clasp the grain as forced into
the passage by the rakes and to move it up-
ward while compressing it and while it is be- 8o
ing bound and to discharge the bound sheaf
upwa,rd and revurn for the next grain below.
The first or upper and inner wall or guide T
of this upward grain-passage is pr ovided with

llpW&ld-pI‘OJthlnﬂ‘ barbs or catches toward 85

the grain, arranged to let the grain be forced
up, but pr event its descent, a,nd the walls or
ouides of this passage extend up to such
hewht as t0 hold one or more bound sheaves

above the grain which is being compressed go
and bound and to such height that the bound

sheaves fall to be dlscharged from the har-
The - arrange-
ment shown discharges the sheaves from thls |

passage by tilting them endwise backward 95'- -

upon a sheaf holder or retainer W; buL thls
might be arranged otherwise. -

The binding-cord is carried in a senes of
balls having open cores, in which the cord =
runs from the 011t31de of one to the core: of 100
the next. - "

Two cmd cups or holders I are mowded
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pin »°,which engages with the camway n!* as
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holding-hook Q.
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made with elastic and expansible walls of |

volute sheet metal or otherwise to allow for
variations of size of balls and to hold them
securely, into each of which a ball is placed
with the cord connecting them, so it will un-

wind from the core of one after the other
without requiring stoppage to replace one the-
moment 1t runs out, 8o as to save fime in the"

harvest-field. The binding-cord passes from

these cups through a tension device J, formed .
of a fixed and a movable part, which bear op-
posed rows of cord friction-hooks, opening to

one side forinsertion and removal of the cord,
as shown in Fig. 2.
by an aJd,]ustanle welght or spring. This de-

the cord to be readily adjusted as required.

The binding-cord is carried dry, and as it
is run out of the holders, after passing the
tension device, it is let through a wettingde-
This eonsmts of a cup or 11qu1d car-:
‘rying vessel having a cord-bearing eye 2% in
an adjustable par theld therein throu ghwhich
the cord passes to the binder-arm F and the .
tylng apparatus, where it is
grain as bands, one bundle after another. It
is known that cord, especially the cheaper
kinds used for bmdmg, works to better ad-:
vantage wet than dry; but there is a disad-
This proc-
The fluid |
may be water alone or with carbolic acid or
_ , strengthening, or pre-
servative solution or compound, petroleum,
Ifrom the wetting device the.
cord is taken by the binder-arm F through
an eye In its end and extends to the cord
It is carried
_around the grain by the binder-arm F to the:
,kuottehhook N, the end being held by the;“
The cord is thus arranged In
“such way that the hook N will engage W1th-f
both ends together after being drawn very
tight around the compressed bundle and will
b} a peculiar rotary and reciprocating action
tie the two parts into a knot, thus binding the

vice L.

applied to the

vantage in wetting itin the balls.
ess 18 devised to provide for this.

or fluid paint.

holding and knotting hooks.

sheaf.

A holding dewee is used to hold the end of

the cord in bmdmn' This consists in a hook
Q arranged to slide into a socket q and cateh

~and hold the cord between the tying-hook

55

and the end of the binding-arm, sothat when
the tying-hook releases the bound sheaf and

the emd is cut therefrom the end leading to
the ball will be held secure and so that when

under another mass of grain the cord will be

‘drawn around the grain by arm F and will

. be carried into- sueh relation to the strand

60

from-holder Q and to the tying-hook N that
both strands may be engaged thereby for
This holdin o*-hoolc is arranged to re-

tying.

lease its hold at the proper time durmﬂ' the
tying of the knot and to catch the stland-
anew beyond the tying-hook toward the arm
I, so as to hold it for another band. A
tying device is used consisting of the knotter-

The movable partis held’

hook N, which projects axially from the end
of a rotary and reciprocating shaft N’ and 1s

provided with a pivotal latch similar to that 4o

of a knitting-machine needle. Thehook and
latch are operated in a peculiar way to catch
and form a loop from the two ends of the cord
and to cateh them again beyond the loop and

draw them through it by means of the latch, 7r

as in the action of a knitting-machine needle,
to tie a solid knot to hold the band, and suit-

able means, as shown, are used to give these

peculiar operations. The hook N is provided
with a sheath N', in which its shaft is held and

carried. This shea,th i8 formed as a hollow

cylinder, in which the tying-hook is carried
and fitted to move endwise as both move side-
The shaft of the tying-hook carries a

the- sh&ft, is carried back and forth sidewise
by the tying-frame M, so as to reelproca,te the

: tymg-heek in the sheath. The sheathis also
rotated with the tymg-heok as 1t sweeps back

and forth by a pinion-wheel on its end,which
comes in contact with a cog-rack at certain
points. The sheath is peeullarly fitted to as-

30

Q2

sist the tying action of the hook and actasa

stripper to clear it from pieces of cord, &e.,
and has a socket ¢ to receive the latch when

open and to hold it open.

The tying and holding hooks are mounted
and borne in a peculiar way in a tying-frame
which carries them up and down, so as to
move up with the binder and compr eSSOT ArMS

T F% and the grain as it is being bound and

down for a new bundle. This tym o-frame M

‘is moved by a reciprocating segment-rack m?,
which-turns a shaft m? by a wheel m? on its

end, which runs on a fixed segment-rack m?,
so-as to run up and down as the rack mb
moves forward and back, which it does with
the movement of the shaft F', bearing the
binder and eomplessm arms K K, ‘The shaft
m® as moved in this way carries the t,ymﬂ*-
frame with it.
the pinion »? to turn hook N, arranged to en-
gage with a rack as it moves up and down,
and a guide-pin 7’ moves this shaft endwise
0 reelprecate the hook, which pinisarranged
to .engage with a peeuhm-sh aped camway n',
cut in the shield back of and adjoining the
course of the tying-frame as the frame moves
up and down to give the motion. The binder
and compressor arms F F° and the tying-
frame, with its tying and holding hooks, are

wle wil 211 | arlanﬂ'ed to move together and actin coneelt
the arm I draws back and again advances

on OppOblte sides of the grain-passage to lift
and bind the grain into sheaves. A station-
ary knife V is s used to cut the cord from 1he
band of the bound sheaf when the tying-

‘frame has brought the parts to their highest

point and after the holding-hook Q has prop-
erly engaged it, and various other accessory
parts and armngements are used to promote
the actions of the tying parts.

- This cord or strip is held by the
compressor-arm F° and passes through an eye

This frame in its turn earries

| _ A compress-
Ing-cord H 18 used to assist in compressing
‘the grain.
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‘below. The sheaves a
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provided with a friction-roller in the binder-
arm B and over an elevated stationary bear-
ing to a weight or spring which enables it to

“adjustitself and to be adjusted to bundles of

different sizes and to different desired ten-
The rake brings the grain into the

and the compressor arms grasp and force it
upward against the sheaves above while it is
being bound, and the barbs hold it up while
the arms descend and engage another bundle
as they rise above the
sides of the grain-passage cant and fall over
againgta sheat-holder,whichretains them un-
til released by the driver, when they are dis-
charged onto the ground.

The binder-arm F is carried by shaft B’ di-
rectly. Compressor-arm E°is pivoted to arm

F at /°, so as to be operated by it. Elevator-

arm U is pivoted to the bracket F°¢ at «* and
18 provided with a slotted stock 27, through
which passes the shaft E', so as to be worked
by it. Elevator-arm S is carried by shaft B

directly at another point to lift the butts of

the grain, while arm F lifts the sheaf at the
point of binding. These arms are operated

by shaft F' by their connection with peculiar

motions adapted to the particular office of

each in the operation of binding, elevating,

compressing, and discharging the grain. The

arm F° is provided with a lever-like exten-

sion 1%, bearing a guide-pin which acts within

a cam - like opening f7 on the frame back
of the shaft I and controls its movements

by turning it on its pivot as the pivot is
moved by the shaft F' to give it its pecu-
liar motions. The shaft F is carried by a
rocking cam I*and is given a peculiar rock-
ing 1]10131011 by a cam and mechanism at its
flOI]t end, which will be fully set forth here-
inafter. The arm U acts to hold up one sheaf,
while the arms F and S grasp another. The

arm S is mounted on a shaft F' at one side of

50

- bound and drop them in bunches of three or

55

60

the binder-arm toward the butt-ends of the
grain and acts to carry up that end of the
sheaves, so that when bound they are canted

over the passes between the holder T and

the wall O’ and fall againstthe sheaf-retainer,
so as to be held by it.
retainer W is used to hold the sheaves as

more In line with previous bunches for shock-
ing. This holder is made of any suitable
form as a gate, cradle, or otherwise, and is
arr&nged to suit the binder-delivery.

It is convenient to deliver the bound sheaves
in lots each containing three or more sheaves.
In order to effect this, a sheaf-holder is com-
bined with the bmdmw mechanism, and both
are combined with meehamsm for elevating
the grain. This sheaf-holder may be of any
&pploved construction. In the machine rep-
resented in the drawings it consists of a
curved grating W,-Figs. 1 and 2, which is

connected at one edge by hinges w' with the

frame of the machine and is held at the op-

~ posite side by a strap w? which can be en-

This sheaf holder or

frame of the machine.

gaged with a stud w? upon the frame or oth-
erwise held.

I will now describe more fully the detmls-

of construction.

70

The main frame A is earried on the drive-

‘wheel B and the grain-wheel B’, so that it

may be tipped or rocked on the axes of said
wheels. Thismain frame supports the grain-
platform C, the raking mechanism, and the
binding mechanism, the last being arranged
between the grain-platform C and the drive-
wheel B. The cutting apparatusis connected
with the front beam «, supporting the front
side of the wram-platform so that the cut

grain falls upon the platform and is raked-
-along it in the direction of the arrow ¢, Fig.

1, to the binding mechanism. The cutting
apparatus may be of any approved construc-
tion.

In order to gather the cut grain in a gavel
and deliver it to the binding mechanism, I
malke use of one or more rakes D, whose rake
heads or stocks d extend crosswise beneath

the grain-platform C and whose teeth d' while
raking ' pr otrude upward through longitudinal
In praetlce I find

slots ¢’ in sald platform.
1t expedient to employ three such rakes,
which are caused to travel from the grain end
of the platform to the binding mechanism

‘and then to return to the said grain end by

means of two endless chains d°, Figs. 3, 32, 3",
and 4, each of which runs upon two-sprocket-
wheels d?® d*. The sprocket-wheels d3, which
are nearest the binding mechanism, are se-
cured upon the rake-shaft d°, which extends
crosswise beneath the platform and is con-

15

30

Q0

100

structed to turn in bearings formed in the

The outer sprocket-
wheels d* are each mounted on a stud secured

to the inner side of the frame outside of the

sprocket-wheels, so that the space between
them is open for the movement of the rake-
teeth. The endless chains are caused tomove
by turning the sprocket-wheels d? by their

shaft d°, which thus constitutes the driving-

105

11C

shaft of the rake mechanism, and isconnected -

with the main drive-wheel B by means of
gearing, so as to berevolved continuously as
the machine 1s moved forward over the
ground. The gearing 1s not represented in
some of the figures, as 1t would render them
more complex. That which I prefer is rep-
resented in Figs. 6 and 7, and consists of a
rack 0 in the rim of drive-wheel B, which
turns wheel b’ on shaft b? and bevel-wheel 6°
thereon, driving-wheel 0* on shaft b° bearing
sprocket-wheel 0% and drive-chain 6% which
turns wheel 07 on shaft d°, which carries the
rake-driving wheels d® d.

During the movement of the rake towald |

the bmdmn‘ mechanism the rake-teeth are
held erect. As the rake-head is carried by

its chains d? around the rack-shaft d° the
rake-teeth are drawn downward through the
slots of the raking-platform. Duringthere-
turn movementof the rake toward the divider -
| end of the platform the rake-teeth occupy,by

11§

[20

125 .
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and thu_s holds the rake-teeth erect. |
the rake-teeth reach the binder end of the

4 . 603,827

preference, a horizontal position with their | direétion. Consequently the rake-teeth while

teeth pointing toward the binding end of the
platform, and when the mke-hea,d is carried
around the outer sprocket-wheels d* the rake-
teeth are caused to protrude upward through

the slots in the platform with their points at

first Inclining toward the grain-guard -C at
that end of the-platform, SO as 130 insinuate

‘themselves between that guard and whatever

grain may be upon the platform. In order

‘that the rake-teeth may occupy in succession
these various positions, the rake-head d is

pivoted to the rake- -chalns, so that it may

turn on its longitudinal axis, and means-are

provided to cause it to turn as required. To
this end each rake-head is fitted at one end

with a directing-arm d°, which when the rake-
head is gathering grain projects forward in.-

the direction in which it is moving. The di-

recting-arm is by preference fitted atits outer
end with a wheel d, which may be termed the

‘“‘leading ” wheel, and whichs or the cranked

end ot the directing-arm, runs upon a rail d¢

and beneath the platform while the rake is
being carried toward the binding mechanism,

platform-slots in which they move, the rake-
head 1s drawn downward by the passage of
the rake-chain around the sprocket-wheels d?
and the leading wheel leaves the upper rail d,

thus p_ermitting the rake-head to turn on its
axis. The continued movement of the rake
around the sprocket-wheels carries the rake-
teeth beneath the rake-driving shaft d® At
the binder end of the platform the rake-teeth
engage the platform at the end of the slots,
which by obstructing their passage in the

erect position compels the rake-head and

rake-teeth to turn downward. While in this

downward position, the leading wheel d” runs
beneath the rail d&, secured to the platform-

frame. Asthe rake approaches the grain end

- of the platform the leading wheel is. brought

in contact with a rising eam—track d’, the pas-
sage over which turns the points of the rake-
teeth upward toward the guard C'..
rake-head is then carried upwa,r'd around the
outer sprocket-wheels d!a second arm d°, se-

cured to the rake-head, is borne against ‘the
curved track d!!, while the leading wheel runs

‘upon an inclined track d', and the action of

this track and grade upon the directing-arm

and second arm of the rake-head causes the
rake-teeth to point toward the grain-gnard G

as they protrude through the slots of the
platform until they are raised to nearly their
tull extent.. Then the leading wheel enters
between the platform and rail d®, and the rake-
head 1s carried forward by the rake-chains,
turning until the rake-teeth stand erect.
slots of the platform stop a little short of the
position to which the rake-head is carried
when moving toward the binding end of the
platform.

vent the rake-teeth from moving forward
while the 1ake head 1is still moving in that

frame,

ings secured to the main frame.
When_

As the

The |

Hence the ends of these slots pre-

"being drawn downward are caused to incline
or slip backward and thus free themselves

readily from the gavel which they have col-

‘lected and dehveled to the bmdmw mech-

anism.

The binding devwes are operated in their:

proper order by the revolution of one cam-
wheel K, which is held by and turns upon a
stud secured at the front side of the main
As the rake mechanism and binding
mechanism operate in concert and in combi-

nation, the binding taking place immediately

after a rake has delivered a gavel of grain,
advantage is taken of this fact to drive the
sald cam-wheel through the intervention of
the rake-driving shaft d°> by means of a pin-

‘ion e, Fig. 4, secured to said shaft and mesh-

ing into the gear-teeth ¢’ upon the perimeter
of the cam-wheel E. |

The binder-arm F is secured to a shaft F',
which is fitted to turn in a vibrating-shaft-
holder frame F?, the cross-head fof said shaft-
holder having journals which turn in bear-
The end of
this binder-arm is caused to descend beyond
the gavel delivered by the rake and between
thatgavel and the unraked grainon the grain-
platform and to vibrate so as to compress the
grain,to ascend in a curve, and to move back-
ward above the place (d', Fig. 3) at which the
rake delivers the grain and over any grain
lying there by a rocking, rising, and descend-
ing movement imparted to the binder-arm

75
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shaft B by meansof the cam guides orgrooves
¢ ¢8 and a stud or friction-roller e, which are

secured to the rear side of the cam-wheel E,

Figs. 21 and 22. The cam-guide ¢*® and stud
et operate on a cross-head I'%, fastened to the
end of the binder-shaft F', and effect the rock-
ing of said shaft, and the cam guide or groove
e’ operates upon the arm 1’ of the vibrating-

shaft-holder frame K% to raise and depressit,

the binder-shaft, and the binder-arm. Kach
cam guide or groove operates through the in-
tervention of friction-rollers, one of which, 73,

18 secured by a stud to the cross-head F°and

the other, /%, to the arm f’ of the vibrating-
shaft-holder frame. The downward strain

upon the binder-arm F and its shaft T is

greatest while the sheat is being compressed,
which-operation takes place while the shaft
F' is at its lowest position.

ing-bracket F'*is provided. This brackethas
an open bearing near its outer end to admit
the shaft when it descends and to permit its
escape when raised, and the bracket is se-
cured at its inner end to the breast-beam G,

which is supported transversely of the grain-
platiorm sufﬁciently above the same to per-

mit the grain to be raked beneath it to the
binding meehamsm

The compressing-arm F° is connected with

the binder-arm by means of a pivot f° near

the binder-shaft ', This compressor-arm is

| constructed with a projecting shank 7¢ whose

_ In order to sup-
port the shaft firmly at this time, a support-
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end is fitted with a fuetwn—wheel that pro-

trudesinto the cam-slot 7 of a block F¢ which
1s secured to the breast-beam (. As the com-

pressing-arm is carried by the binder-arm it
partakes of the rising and descending move-
ments of the latter; but 1t 1s compelled by the
action of the cam- slot 77 upon the end of its

. shank to vibrateatonetime toward the binder-
arm for the purpose of compressing the gavel.

and at a subsequent time away from the said

pin f®1is secured to the compressor-arm F°in
a position to prevent the accidental excessive
divergence of the binder and compressing
arms.

by the binder-arm F and the compressing-
arm F35 one of its ends being secured to the
end of the latter. 'T'his strap when not en-
circling a bundle extends from thisarm across

the space between the two arms to-a pulley"

or sheave h on the binder-arm, thence under

“the sheave h° on the frame, and upward to a

second sheave h/, Fig. 3, on the post H', se-

cured to the breast-beam G, and from the last

pulley in a downward direction, its descend-

- ing end having a weight H? or a spring se-
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cured to it.. The weight produces a strain

~upon the compressing strap or cord, which

yields when the parts of the strap between
the arms is borne against the gavel and per-
mits the strap to yield and be curved around
the gavel by the downward movement of the
two arms, but draws back the strap when

the arms close upon the gavel, and thus en-

ables the strap to embrace the gavel closely,
whetherits size be large or small. Theweight

- 18 guided by guides secured to the pulley-

40
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post H' and to the breast-beam: G. As the
compressing strap or cord is carried by the
binder-arm F, this strap is introduced there-
by behind the gavel delivered by the rake.
The cord by which the gavel 1s bound into
a sheaf 1s carried in cord-cups I I, mounted
upon a bracket I' at the head of the post H.
The cord 1s most conveniently wound in balls

and is by preference drawn out from the in-
terior of one of the balls and is conducted up-
ward to a cord-guide 4.

Two or more cord-
cups I I are pr owded for this one cord-guide,

.80 that a spare ball of cord may be put into

55
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one cord-cup while the other ballis being used,

and the fag end of the one in use may be tied |

to the leaduw end of another ball before the

“o0ld ball in use is wholly exhausted. The two
cord-cups thus permit the balls of cord to be

renewed and the cord for binding to be fur-

nished continuously to the cord-guide with-

out the necessity of stopping the binding.
Each cord-cup is by preference made expan-
sible to suit balls of different dimensions and

- to hold them snugly, so that they may not be
- displaced by the jolting of the machine, the

expansible feature being attained by con-

structing the upright wall of the cord-cup
(see Fig. 1) in the form of an envelop, made

-out of a strip of elastic sheet metal bentinto

A stud or

I

supports the cord-boxes.
1? are attached to the upper side of a swinging

a volute and secured rigidly at one end only
to. the bracket I',which forms the bottoms of
the cord-cups. The free end of the volute
strip laps over the fixed end and is fitted
with a perforated lug ¢/, so that the cup may

be held in a more or less expanded condition
by inserting a movable pin through the per-

foratlo_n and into one of a series of holes
formed in the bracket I'. The fixed end of

the expansible wall also has at its upper edge

a lip 4%, which laps over the overlapping end -

of the wall and holds the two close together.
From the stationary cord-guide 7 the cord is
conducted down to the 1361181011 device J, Fig.

| 4. The form of tension device which I prefer
The compressing strap or cord H is carried

to use consists of two sets or rows of hooks or
guides, one of which sefs is fixed and the other
movable. The fixed hooks 7' are secured to
the under side of the bracket-head I', which
The movable hooks

bar 7°, which is pivoted at one end to a hanger
from the said head. The hooks of the two

rows alternate with each other and the cord is

passed from the hooks of one row to the hooks
of the other in alfernate succession. The
friction incident to passing through the hooks
produces the requisite tension,which may be

adjusted by using more or less hooks, and

the opening at the side of each hook permits
this adjustment to be readily made by ap-
plying the cord sidewise to the hooks. The
swinging of the fension-bar 7% to which the
mov&ble hooks are secured, enables it to act
as a take-up, yielding to an “unusual demand
for cord by rising, so as to shorten the loops
of cord between the hooks, and descending

to take up any slack cord which may possibly
‘be given~back during the compression of the
sheaf. Astheforce required to hold the lower

set of hooks from remaining in permanently-
raised positions should be varied with the
number of hooks in use and with the greater
01 less rigidity of the cord, a shifting weight

7° 18 provided to vary the strain upon L the ten-
- sion-bar. o
by means of which it may be applied to-a_ny

115

itted with a hook,

This weight 7°is

one of a series of holes at a greater or less
distance from the pivot of the tension- bar, so

that it may operate with greater or less force
upon the cord. An adgjustable spring may
be substituted for & movable weight. -

From the tension device the cord 1s con-

ducted downward to a second cord-guide 7°,
‘Figs. 3 and 25, and thence to the binder-arm,

which applies the cord to the gavel of grain.
In order to keep the cord in its place rela-

tively to this arm, the outer edge thereof has

a V-shaped groove formed in it to receive the
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cord, and an eye-guide 4, Figs. 2* and 2°,is

for med upon the arm at about the mlddle of

The - cord passing through the end of - ‘the

binder-arm I is conducted across the space, o
where the sheaf is bound, and its end is held

its length to gunide -the cord to this groove.

by the holding-hook, herema,fter described.
“The cord I3 I‘ws 4 and 29, is pa,ssed be—- o
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twéen 1ts holder I and the bin der-armlhmugh '

a cup L, containing a liquid, so as to wet,
soften, and lubricate and make it work well
This liquid may
be water alone or with carbolic acid or other
substance therein, or may be petroleum or
fluid paint or other preservative or fluid com-
pound adapted to soften and lubricate the
cord as it passes through the binding appa-
ratus and to strengthen and protect the band
afterward. 'The saturating-cup L is secured
to the breast-beam G, and “the cor d-guide 2°
is provided to hold the cord down in this cup,
sothat it may pass through the liquid therein.

This cord - guide 2° is by preference con-
structed with a sliding shank, so that it may
be pushed down in the cup and secured there
by means of a clamp-serew acting upon the
slidingshank. Thebinder-arm If'is employed

to do a part of the work of elevating the |

bundle of grain, and advantage is taken of
this mode of proceeding to tie the knot of
the band during such elevation. Hence the
cord-tying and cord-holding devices are ar-
ranged to move with the binder-arm while
it elevates the bundle, and consequently
the tying-frame M, with its appurtenances,
18 constructed to move upward during the

tying and to descend after the band is tied.

1o this end the movable tying-frame M is
constructed to slide up and down in curved
ways mm, whose curvature corresponds with
the curvature of the path of movement of the
end of the binder-arm F. The frameis held
by connecting-hooks m' with the shaft m?
having at i1ts ends pinions m?, which engage
1n segment-racks m3, which are secured to

the main frame and conform in curvature

with that of the curved ways m m, in which
the tying-frame slides. The tummn' of this
shaft m° in the direction indicated by the ar-
row in Fig. 5 causes its pinions m! torun up
the Seﬁment racks m® and to draw the tying-
flame upwmd by means of the connecting-
arm m', while the turning of the eleva,tmfr-

shaft in the reverse direction permits the

tying-frame to descend or causes its descent.
The elevating-shaft m? is turned by means of
an osclllatmn* lever M’, which is pivoted to a
bearing secmed to the main fr ame, and has
at the eud of its longer arm a sen‘ment-rack
m®, which engages with one of ’rhe pinions
m. The raising of the segment end of the
clevating-lever causes the elevating-shaft to
turn and move upward. and draw with it the
tying-frame, and the descent of the segment
eftects or- permits the backward tmmno of
the elevating-shaft and the descent of the ty-
ing-frame. The oscillating lever is opemfed
for raising the tying-frame by means of a
stud or friction-wheel m® Figs. 8 and 23, se-
cured to the front side of the cam-wheel E
and which operates upon the heel extension
of the oscillating lever. 'The lever is con-

trolled in its descent by a.cam guide or groove
m', which is formed at the front side of the
cam-wheel E and which operates upon a stud

or a friction-wheel m8, Figs. 8 and 23, se-

cured to the adjacent face of the heel exten-

sion of the lever M.

The tying-frame carries the knotter-hook
by which the knot is tied and the cord-holder
by which the end of the cord is held in the
vicinity of the knotter-hook for the formation
of a new band.
jaw N consistsot a hook-ended piece of metal

The knotter-hook or fixed:

70
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(tempel ed steel by preference) havi ingasmall

latch-jaw 7 pivoted to its shank »', so that
it may swing to and fro and f01m a clasp.
The outer end of thislatch n ismade like the
bowl of a swall spoon, so that it can cover
the point of the hook sufficiently to guide
the loop. of cord freely over the hook while
passing from the shank. In order that this

‘tying-hook may tie the knot,two kinds of mo-

tion must be imparted toit.  Ience-it 1s com-
bined with devices which cause it to turn
axially, so as to form and twist the cord into
a loop upon itself and tomove longitudinally
for the purpose of seizing the cord to form
the loop, of passing the lateh through the
loop on it, of seizing the ends of the band,
and of drawing the latch and these ends
through the loop, so as to complete the knot.
The latch in this operation prevents theloop

from collapsing until the ends of the band are

drawn through it. As the tying-frame with
the knotter-hook 1s caused to rise and de-
scend advantage 1s taken of this fact to com-
bine the knotter-hook with stationary devices,
along which it 1s moved and whiceh by their

‘action impart the proper movements to the

knotter-hook.

In order that the knotter-hook may be ro-
tated, its shank is arranged to slide length-
wise in and turn with a shaft N, which is
arooved . lon gitudinally to form a sheath for
the shank, and isfitted with a pinion n? which,
during the upward movement of the tjmﬂ-
frame, 1s caused to engage with segment-
racks n?® and »n' formed upon one of the
carved ways m. 'T'hese segments are in the
proper position and have teeth.of the proper
number to give the greater part of the re-
quired 10tary motion 130 the clasp-hook.
teeth of the first or lower segment n° are suf-
ficient in number to cause the hook to rotate
about three-quarters of a revolution and the

teeth of the second or upper segment N* are

sufficient in number to rotate the hook about
half a revolation. These two sets of teeth

are separated by a space, and while the hook

is traveling through this space it should be
for a por tion of the time held from tnrning.
For another portion of the time it should be
turned the remainder of the first revolution,
(about one-quarter,) and it should be,held

~again from turning, or nearly so, for the re-

malining portion. These actions upon the
hook are effected by a stud »° upon the outer
side of the pinion n* and fitted with a fr ie-
tion-wheel traversing a cam-slot »n°, Kig. 2,
formed in a plate fn'i’ secured to one of the
curved ways m, which carries the pinion as

The
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it 1s moved up against a cogged rack, so that
it will be turned at the proper time, the cam-
way, ig. 2, being properly formed therefor.
The longitudinal movements of the knotter-
hook are effected by connecting the end of
its shank n' with a non-rotating collar »S
upon the sheath N', to which the proper
movements are imparted. For this purpose
the end of the shank is turned outward and
is received in aring groove formed in the col-
lar n® so that the collar may not hamper the
turning of the hook with the sheath N'.  The
collar is fitted with a stud 7 Figs. 15, 16,
and 11, which projects from its side through
a zigzag cam-slot formed in a grooved plate

‘N3, which is secured to the frame of the ma-

chine. The collar-stud »? is fitted with a
friction-wheel, and the cam-slot is of such

shape that it 1mpa,rts the proper longitudinal

movements to the hook at the proper times.
In order to prevent the collar from rotating
with the shaft and retain its stud in engage-
ment with the cam-slot, the stud is projected
through a longitudinal slot n' in the tying-
frame, the length of thisslot being sufficient
to permit the requisite longitndimal move-
ment of the hook n. .

The tying-frame and its appurtenances are
protected from the straw of the gavel by a
curved casing-plate O, (which has been re-
moved from its place to show the parts in
Figs. 3 and 5,) and a cor 1ebp0nd1nﬂ* curved
casmfr-plate O’ Fig 1, is arranged in front of
the position of the band upon the sheaf. The
adjacent edges of these twocasing-plates are

separated by a narrow space or slot for the |

passage of the cord to the tying mechanism.
The tying-hook i1s projected from the pressure
of the straw through this slot by means of a

curved guard O% which issecured to the tying-
frame M, and 1s notehed at its inner forward
edge for the passage of the cord when the |

- binder-arm deliversit to the cord-holderhook.

45
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When the tying-hook is in the position for
first operating upon the cord end, the lateh-
jaw must be open. In order that it may be
held in this condition, the cavity or socket m?,
FKig. 9, is formed in the tying-frame M to re-
celve the latch and hold it open until the ro-
tation of the hook N earries it out of this cav-
ity. 'T'he latch should be held from closing

during the turning of the hook to form the

th.sted loop, and th1s is effected in part by
the front edge of the said cavity and in part
by the rear ed ge 0 of the hook-guard O? which

- 18 shaped of the proper form for this purpose.

60

- room for it to swing freely on its pivot, and

The longitudinal movement of the hook out-
ward from its sheath carries the point of the

open latch through the loop and beyond the

front end of the t} Iing-frame, where there is

the drawing back of the hook for the purpose

of pulling the ends of the band through the
loop draws the back of the latch aﬂ'a,mst the

loop, which, closely embracing the sheath e1l-

- ters betWeen it and the back of the latch ,ajnd

- compels the latter to swing forward to cover

“during the descent of the latter.

| the point of the hook and to guide the loop-
over the same and over the ends of the band
held thereby. -

The loop is pushed over the
end of the tymn-hook as the latter is with-

drawn by coming in contact w 1t11 the forward
end of the sheath

70

After the knot is completed the tie-fr ame

with its appurtenances descends to itslowest

75

position, and during this movement the hook

reverses 1ts longitudinal and turning move-
ments, so that it is restored to the position
for fir st acting upon the band. As, however,

the latch is closed at the time the knot is eom-,

pleted it must be opened and restored to its
position in the cavity m’ of the tying-frame
In order to
effect this, a projection P, Figs. 9 and 10, 1s
secured to the tying-frame in the track of the
point of the latch when the hook 1s moved
longitudinally outward in its descent. 'The

pushing of the latch against this projection

or the latch-opener compelb the lateh to open:
or swing back from the hook- pomt and as the
hook tmns axially the opening of the latch
is completed by its movement in contact with

a spur or stud p, projecting from the tying-

frame, so that the latch will pass readily
through the hook-guard O% The backward
movement of the tying-hook by the action of
the cam-slot in the plate N° brings the back
of the lateh-point in contact with the face of
the adjacent bearing m! of the sheath N,
and this face is beveled, so that the niove-
ment of the back of the latch againstit causes
the lateh to turn outward from the hook be-
hind the skewed rear edge of the hook-guard
O?, which during the last axial letmﬂlade
turnmﬂ‘ of the 1100]{ guides the latch into the
cavity or socket m/? of the tying-frame and
into the position which it occupies during the
first action of the tying-hook upon the band

80

Qo0

95

100

105

In order that the cord may be held so that -

the end may be passed around the new bun-
dle, a holding device is combined with the
tying-hook. “The combination is effected by
connecting both devices withthetying-frame
M. The holdmﬂ' device consists of a Shdmn'
hook Q, Figs. 18 and 19, whose shank ¢ is
construeted to slidelongitudinally in a socket
on the tying-frame M.

the bundle than the inner edge of the bind-

ing-arm I*. The open side of this holding-

hook faces outward, so that when the hook 18
entered between the cord carried by the

‘binder-arm and the gavel it will receive. the

cord in the cavity of itshookand when drawn
baok will draw the cord back into the socket
in which it slides, thus pinching. the end of
the cord between the holding-hook and the

IIO

15

| The hook is beneath "
the latch-openeror projection P, butis nearer’
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sides of its socketand therebyholdmn' it fast.
In order that the cord may be seized by the
holding-hook with certainty, the end of the

binder-arm is constructed with the depres- -
sion %', Figs. 2* and 3, on the inner side of
the eye k, this depre,ssion being. secured by
means of a protuberance £°, and when the

130
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movement is e

binder-arm is caused to embrace the gavel its |

eye k is pushed forward beyond the line of

travel of the holding-hook Q far enough to
permit the latter to travel across the depres-
sion &' and engage the portion of thecord ex-
tending from the eye of the arm backward

across this depression. 'The holding-hook 1s
caused to traverse longitudinally of itself,
but crosswise of the path of the binder- arm
and the cord, by means of cam-guides, and as
the tying ﬁ'-flame travels dmmm the knottmn‘
of the_eord advantage istaken of this feature

‘to form the cam-grooves in a plate Q’, Figs.

o and 20, fixed to the frame, so that the hold-
ing-hook is caused to move longitudinally by
being carried along these cam-guides. In or-

der that the cam-gunides in plate Q' may act

upon the holding-hook, the shank of the lat-

ter is fitted with a stud ¢®, Fig. 18, provided

with a {riction-wheel and which projects out-
ward through said guides, so as to be acted
upon as it 1s carried along them by the move-
ment of the tying-frame. The forward or
outward movement of the holding-hook1is ef-
fected while its stud is moving backward, the
cam-guide ¢’ at this time acting upon the
stud. The retrograde or inward movement
of the holding-hook is effected partly by the
guide g* on the side of the slot during the up-
wardmovementof thetying-frame and partly

by the guideg®°duringthe descent of the tying-
It would not be expedient to have

frame.
the holding-hook protrude during the down-

ward movement ot the tying-frame, because

1ts protrusion would loosen the end of the cord

unless someotherdevice wasemploved tohold .

it at the tiine. Ilence the stud of the holding-
hook isnot permitted to retrace exactly its up-
ward path, butisswitched intothe descending
cam-groove during its descent. To this end
the piece g%, which formsthe division between
the cam-grooves, is connected with the cam-
plate by a pivot g , SO 'that it can swing as a
switch, and a spring ¢° Figs. 5 and 20, 1s pro-
vided to press its upper end toward the cam-
guide ¢° and its lower end in the reverse di-
rection. This cam piece or switch g* does
not extend the whole distance through which
the holding-hook is carried by the tying-
frame. Hence the stud of the holding-hook

“in its ascent passes beyond the point of said

cam-switch and permits the spring to move
1t across the track of said stud initsdescent,
and when the stud 1s carried downward it
passes below the lowerpoint of the cam-piece
q*, the spring yielding for that purpose, and
pelmlts the spring to switch it across the
track of the stud during its next upward

-movement.

While the cord is bemﬂ‘ tied, enough slack
should be furnished to f01m bhe knot. To
this end the holding-hook is caused to move
outward in its socket as the knot- -tying pro-

ceeds, thus progressively giving back the
This progr essive outward
Tected by the form of the as-

cord held by 1t.

8 - 603,827

cendl-nn* cam-guide ¢, Whieh acts upon the
stud of the holdmﬂ‘—hook |

In order that the band applied to the sheaf

may be severed from that held 1n the holder,
a knife V, Fig. 5, 18 provided.

between the tying-hook and the holding-hook

is carried against the knife-edge by the up-

ward movement of the tying-frame. The
knife-edge is inclined across the path of move-
ment of the cord, so that the upward move-

‘ment of the tying-frame carries the cord

across the inclined edge with a drawing cut.

The knife when fixed should be so adjusted
that the cutting takes place before the knot

is completed and while the knotter-hook and

holding-hook are both drawing upon 1it, so

that the cord is strained, and can conse-
quently be readily cut. The knife may, if
preferred, have a sickle-edge to facilitate the
cuttmﬂ' o

The t} ing is effected in part by m oving the
knotter-hook through the loop of cord. In
order that the loop may not be moved to and
fro lonmtudmally apon the hook-shank to a
oreater extent than is expedient, one side n*
of the sheath N', Figs. 11 and 12, is extended

| beyond the othel 51de thereof and has a noteh

70

This knife is
fixed upon the frame part m beside the track
of binder-arm F at the end of its course, Fig.
1 5, in such a position that the cord extending

75 .
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R formed in it to retain in a lateral direction

the cord passing around the gavel into the
hook-guard O-.

In ordel to insure the pulling of the knot
tight, the inside of one side of the sheath is
seored or roughened, as at n'%, Ifig. 11, so that
the drawing of the ends of the cord into the
sheath by the backward movement of the
hook jams them between the roughened face
of the sheath. and the side of the hook.
Hence when the sheaf is elevated after bind-
ing the ends of the band hang back in the

_sheath and consequently the movement of
the sheaf pulls the knot tight.

If any rem-
nant of the cord tears from the ends of the
band and remains in the sheath, the outward
movement of the hook during its descent with
the tying - frame works out such remnant.
Hence the combination of the hook with de-
vices for moving it out of its sheath and back
again between the tying of one band and the
commencement of tying a second band is ad-
vantageous.

After the binding is completed the action

of the ecam guides or grooves ¢* &3, Figs. 21
and 22, of the cam-wheel E upon the cross-

head and shaft-holder of the binder-arm shaft

F' causes it to rock backward and also to rise
out of its bearing in the bracket ¥4 The ef-
fect of this compound movement is to cause

the binder and compressing arms to open from

the sheaf, leaving the end of the cord leading
from the binder-arm held by the holding-
hook. The continued movement of the cam-
wheel E causes the binder-shaft I’ to descend

| and to introduce th_e end of the binder-arm
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"Fin behmd the gavel newly delivered uudel | binder-arm F and the cord- -tying devices, so

10

. movement of the binder—shaft F', and it is |

20

-~ over toward the rear of the machine.
first portion of this work is done by the ele-

30
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- down.
when the binder and compressor arms open,

the breast- beam G by the rake mechanism.
As before stated, the bundle of grain is partly

-elevated during the binding by the movement

of the bmdel-a,lm In ordel to relieve this
arm of a portion of the strain incident to rais-
ing the bundle, a raising-arm S, Figs. 1, 2, 2%,
3, 4 and 5, is seeured 130 the bllldel-Sh&ft I“'

ThlS 1alslnn'—a1n1 is introduced behind the

fleshly—wa,theled oavel Dy the descending

raised with the binder-arm I, so that it aids
the latter more or less in raising the bundle
during binding. The number of these rais-
ing-arms may “be increased, if desired, and
one of them may be alranfred close to the
binder-arm, so as to 1el1eve the latter of the
strain of raising the grain.

When the bmder and eompressmo* Arms
commence to open to release the sheaf, it 1s
prevented from falling. by the wall or guide
T, bearing bars, which bears against one side
of the sheaf, while it is held from escap-
ing at the opposite side by the curved cas-
- After the arms have opened the
bound sheaf is elevated farther and is canted
The

vator-arm U, Figs. 1, 2, 3, and 4, and the last
part of 1t 1s done by the crowdmo* of the next
succeeding sheaf upward.. The elevatm -arm
U may be of any approved construétion, but
that which I have devised has an arm ' and
a stock 22, the arm being pivoted tothe stock,
so as to swing freely upward, but to lock when

pressed ba;ekwald to the line of the rear of -
stock. The stock is pivoted at its butt to the
side of the cam-block F° so that the stock

and arm can vibrate together The stock is

slotted longitudinally to hold a slide v I'ig.
1, which is fitted as a loose collar uponft.he

binder-arm shaft ¥'. Hence the ascending
and descending movements of said shaft F”
cause the elevator-arm U to move up. and
‘The upward movement takes place

so that the elevator-arm then forces the sheat

- upward and attains the position shown in

o
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Fig. 2., The descent of the binder-arm shaft
lowers the elevator-arm, leaving the sheaf
held by the grain-passage walls T and O,
which plevent the retrograde movement or
descent of the sheaf when the elevator-arm
leaves it. The continuous descent of the ele-

vator-arm carries it backward to the position

for operating npon the under or rear side of

6o

the next succeeding sheaf. In this descend-
ing imovemen’t the back edge of the elevator-
arm ' is brought into contact with the next
succeeding g:—.wel of grain then in the grasp
of the binder and compressor arms, but the
connection of the arm «' with ifs stock 12 by
a pivot permifs the arm to swing forward
while it is drawn backward, so that it passes
over the new gavel and drops down behind it.

The elevat01 -arm Sis arranged between the

| is not e%sentml but 1s expedient.

band and butt of the same. Hence the butt-
ends of thesheavesare pushed up highest be-
tween the walls of the grain-passage because
of their greater. bulk, and they are theleby
canted baekward as they rise, which is facili-

| tated by the welght of heads of the grain ex-

tending backward. Eachsheaf thuscrowded
up by that which succeeds i1t escapes at the
upper end of the passage-way and turns over
endwise to the rear, tending to fall {rom the
machine; but it bemﬂ* convement to deliver
the bound sheaves in bunches of three orfour
for shocking, to affect this a sheaf holder or
retainer W is used. 'This is made, as shown,
Figs. 1 and
suited to the arrangement of the binder for
discharging thesheaves. Thisg ate like hold-
er W 18 hmged at one side at w' on an axial

2, of a gate or cradle-like form

that it may act under the sheaf between the

75

30

line slanted back above, sothat it may swing

out backward and downward when 1eleased
by the weight of the sheaves against it to drop
them by automatic action. The free end of
the gate is held by a strap w* or otherwise,
which is engaged by a stud w?, so it may be
held to hold a number of sheaves as bound
and when released discharge them. Theslant-
ing hinge-line w'is very important for this
purpose.. The holder is set across the path
of the harvester and opens p&mllel with it
when discharging. Being lightitis easﬂy re-
turned and held when empt} |
- The platform C has the space under it in-
closed by a bobtom 2 to hold loose grain fall-
ing through slots ¢, which grain may be saved
by removing it thrmwh an opening at inter-
vals. |

"Having thus desembed my 1mp1 ovements,
it may be proper to state some particulars of

| construction which experience has shown to
be expedient.

The tying-hook is by prefer-
ence formed of steel and tempered, so that it
is both strong and somewhat elastic.
point of the hook should be bent shﬂ‘htly for-
ward in the direction in which the hook is ro-
tated, Fig. 12, such bending facilitating the
holding of the blndmﬂ‘-col d.  The head of the
hook also should be beveled from both its rear
and front edges, so as to facilitate the escape
of the loop of cord over it. One of the flat

sides of the hook—viz., that which slides in
side of the

contact with the rouwhened
sheath—should be a plane surface, so that the
hook-stem will ecrowd the cord strongly against
the adjacent side of the sheath. The oppo-

Go
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siteé side of the shank should be reduced in

the vicinity of the head, so that the hook may

spring or yield laterally and thus accommo--

date itself to variationsin the size of the cord
drawn in between the hook-stem and the ad-
jacent roughened side of the sheath and may

hold the cord with a yielding or spring pres-

sure. Theroughening of theside of the sheath

When the
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lateh of the hook 18 opened: or turned back-

front of the maehme and the posﬂslons of the | ward, its end should be only about far enouo‘h
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out of the slot in which it is pivoted to insure |

its being acted upon by the loop of cord when
the hook isdrawn backward through the loop.

The end of the hook-sheath should be rounded |

to facilitate the passage of the cord-loop off
of 1t.

The point of the holdmn*-hook Q should
form an acute angle with 1ts stem, so as to
hold the cord more securely. It is also ex-
pedient to form a small notch in the side of

the head of the holding-hook, so that the cord °

may engage in this notch and that the retro-
orade movement of the binder-arm may not
draw the cord over the point of the hook. As
the holding-hook slides in a socket or sheath
and the bight of cord 1s drawn into this sheath
by the backward movement of the holding-
hook and is thus bent sharplyaround the cor-

ner of the end of the socket when the binding-
arm retrogrades, and is also pressed between |

the side of the head of the holding-hook and
the side of the socket, the end of the cord is
securely held, although the holding-hook is
fitted to slide freely in its socket or may be-
come worn by use.

Various modifications may be made. The
clasp-tying hook N, (sometimes called the
‘“ ¢lasp-hook,’ )mentloned inthe foregoing de-

scription, is not every kind of hook composed
of two parts which are either pivoted together

or are otherwise connected, so asto move to-

ward and from each other, but is a peculiar

- implement, which, as represented in the ac-
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companying drawings, is distingushed by
the following characteristics, viz: It is com-
posed. of a hook-ended piece of metal and a
clasp n, Fig.16. 'The mean line of the hook,

as indicated by the dotted line n'?, Fig. 16,

extends in the direction of the longitudinal
axis upon which the device as a whole is fitted
to turn and also in the directionin which the
implement is constructed to move through
the loop of cord or twine to be tied. The
clasp n, Fig. 16, 1s pivoted to the shank of
the hook-ended piece, so that the hook pro-
Jects beyond the clasp-pivot, and this pivotal
connection permits the clasp to swing in one
direction to cover the point of the hook, close

the opening thereof, and guide the loop over |
the hook and also permits the clasp to swing
in the reverse direction to open the hook and

permititto engage with thecord. Whenever,

therefore, the “clasp tying hook” is recited
in the claims hereinafter stated, 1t 18 to be.
understood that the implement is not every

device which might be abstractly called by

that name, but tha,t it 1s the particular im-

plement havi ing all the above-named charae-
teristics, whmh 1t 18 therefore useless to re-
cite in each claim in which the clasp-tying

hook is recited.
- Having thus described myinvention, what
I claim is—
1. In a grain-binding harvester, the com-
- bination of the platform araking mechamsm
anupwardly-inclined deck on whlch the gr ain
received from the raking- pla,tform 18 bound .

i
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and a binding mechanism adapted to travel
with and bind the grain while moving on said
deck.

2. In a grain-binding harvestel the com-
bination of the plat’form araking mechamsm
an upwardly-inclined deck on which the grain
received from the raking-platform is bound,
mechanism to elevate the grain on the deek
and binding mechanism adapted to travel
withand bmd the grain while being elevated.

3. Inagr a111-b111dm0' harvester, the com bi-

nation of the pla,tform a raking meehamsm |

an upwardly-inclined deck on Wthh the grain
received from the raking-platform is bound

| mechanism for separating and COIIIplBSSln'T

the grain into bundles and elevating it on the
deck, and binding mechanism adapted to
travel with and bind the grain while being
elevated.

4. In a bmdmo* meehamsm the combina-
tion with a cord tier or knotter, of a receptacle
for holding the balls of cord, said receptacle
having expansible and adjustable walls.
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5. A cord-holder consisting of a receptacle

to contain the ball, with means whereby its

capacity can be var jed by adjusting the sides
toand from the center for different-sized balls.

6. In a cord-holder for grain-binders, a bot-
tom, sides to retain the balls on the bottom,
and a device whereby the sides of the holder
may be adjusted to and from the center for
large and small balls.

7. In combination, to form a cord-holder, a
bottom or support for the balls,an envelop %0
retain the balls thereon, said envelop being

composed of a sheet of metal attached to the

bottom of the holder at its lower edge, and
having its upright edges overlapping, and
means whereby the meeting edges of the
metal sheet may be adjusted and secured
with respect to each other so as to enlarge or
decrease the diameter of the holder.

8. In a cord tying or knotting mechanism,
the combination of a rotary hook having a

| pivoted lateh, with a lateh-opener, the latter

adapted to engage the latch forward of its
pivot as the hook rotates, so as to open said
lateh.
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9. In a harvester, the combination of the

maln supporting - wheel supported and ad-
justed in guides on the main frame, the grain-
wheel, a shaft mounted in bearings on the
machine-frame, said shaft havmﬂ' different
diameters, and connections between the said

shaft and the main and grain wheels, that
| leading to the main wheel being eonnected

with the larger diameter of the shaft.

10. In a harvester, the combination of the
main supporting - wheel, the grain - wheel, a
winding - shaft mounted in bearings on the
maehme frame, said shatt ha,vmfr winding
portions or drums of different dlametels and
flexible connections between said shaft and

I12C
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the main and grain wheels, that leading to the

main wheel bemﬂ' connected with the 1&1 oer
diameter of the shaft

11. In a harvester, the combination of the
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main supporting-wheel, gear-racks on the ma- |

chine-frame with which pinions on the wheel-
axle engage, the grain-wheel journaled on an
arm pivoted to the machine-frame, a winding-
shaft having winding portions or drums of dif-
ferentdiameters, aflexible connection extend-
ing from the larger diameter of said shaft to
the main-wheel axle, and a similar connection

leading from the smaller dmmetel of the shaft

to the arm of the grain-wheel. IO

In witness whereof I have hereto set my
hand this 25th day of April, A. D. 1879.
 WILLIAM WORTH BURSON.
Wltnesses
P. W. KELLY
L. PHILLIPS.
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