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UNITED STATES PATENT OFFICE.

WILLTIAM WATSON, OF CHICAGO, ILLIVOIS AND L. SABIND RENWICK AND
P. HILL WATSON, OI‘ WVASHIN GTON, DISTRICT OF COLUMBI A.

IMPROVEMENT IN_GRA!N HARV-ESTER’S AND BINDERS.

: Speciﬁcﬁ.tinn forming pﬁrt of Letters Patent No. 8,083, dated May 13,1851,

To all whonv it may concern:

Be 1t known that we, WILLIAM WATSON,
of Chicago, in the county of Cook and State of |

Ilinois, and E. SaBiyNe RENWIcoK and 2. HILL

WaTsoN, of Washington city, in the District
invented certain new and

of Columbid, have
usefunl Improvements in AMaehines for Har-
vesting Grain, of which the foliowingis a full,

clear.and exact deseri ption, leferenc-ebemg had |
which” form

to the accompanying drawings,
part of this specification, and . which—="

Ifigure 1 1s a view in perspective of our har-
1"(*;:13(,1" Fig. 2is asideelevation of the raking
apparatus. Iig. 3 is a face clevation of the
binding apparatus, and Figs. 4, 5, 6, 7, §, 9,
and 10 are views of detached portions of the
same. Higs, 11 and 12 are views of the cord-
tying apparatus, and Fig. 13 represents the
knot in the various stages of ifs formation.
Fig. 14 is a view in perspeeétive of one of the
fingers, and Fig. 15 1s an elevation of a por-
tion of the driving machinery.

Whereas in har vesting-machines as gener-
ally constructed the grain cut by the sickle or
knife is discharged from the machine either
by hand or -by power, and is subsequently
bound into sheaves, either wholly-by hand or

by the joint action of mannal labor and me-

chanical devices, now the first parb of our
invention consists in binding the grain cut by

the sickle into sheaves without manual labor,
- and by mechanism whose motion is derived

from, and 18 dependent upon, the motlon of
the hfuvestmﬂ' machine.

The second part of our invention, which is
1ot necessarily connected with the first, but
may be used with advantage in ordinary ma-

chines, consists -of a raking apparatus, by |

means of which the grain ceut by the sickle is
collected at suitable intervals at one extrem-

ity of the platform on w hmh thé cub grain is

recelved.

Qur invention eolmsfs, further, in various
mechanical contrivances, which will be here-—
inafter more parmcnhr]v described.

In order to elucidate the nature of our in
vention, we have represented in the accom-
panying drawings a harvesting-machine con-
sisting of a Lubtmg, a raking, and a binding
appar a,tus, which are so constructed arrauged

a

|

and constitute a macllme by which the sev- .

eral operations of cutting, raking, and bind-
ing grain are all effected ‘111t01113t1c.:111y by the
‘movemmt of the machine.

The cutting apparatus consists of a recip-
rocating sickle operating in connection with
fingers, “which enter the standing grain as the
maehmt, is advanced against it.

The raking apparatus consists of a serles of

‘teeth secured to. a rake-head, which can be

lengthened or shortened to suit the length of
the grain cut by the sickle, of a pair of end-
less chains by means of which the rake-head
is made fo traverse the platform on which the
cut grain falls, and of the mechanical devices

by whose action the rake-teeth are depressed

beneath the level  of the platform when the
rake-head is pa.ssuw in one direction, and are

raised above it when the rake-head IS moved

in the reverse direction.

The binding appamtus 18 nﬁde up of a series

of mechanical devices or movements, which
effect the following operations—viz., seizing
the grain delivered by the rake, compressingit
into a bundle of proper size, ora ‘‘sheaf,”’ as it

isusually called,surroundingit with cord fr om -

a spool or reel, joining or tying the extremi-

ties of that portmn of cord which encirelesthe

sheaf, severing it from the rest of the cord,
and, ﬁnallv, delivering the bound sheaf from
the m'whme all of whlch operations are ef-

fected by mechanical devices, which are put

in motion by the wheeis that, suppoertthe har-

| vesting-machine as they are turned by draw-

Ing it Iorward

In tue acwmpénylnw dmwmfrs A is the _,
frame of the machine,to which the other por-

tions are attached. - It 1s supported on two or
more running whee]s B B, one of which, B,

is the driver, or that f1.0n1 whlch motion is im-
parted. to the acting members of the machine.
The others, B’, are smdller and merely sup-

port the welght of that porblon of the ma-
chine which bears upon them. Eachk wheel
is mounted uponan arbor, whose journals turn
in boxes, which are conbtructed to move ver-

tieally in slides in sech manner that the frame
can be set at a n-reater or less distance from -

the ground at will.

The frame consists, mainly, of two sections,
and combined that they work in connection | one of which sustains the binding apparamw
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" and the mechanical {devices by means of whieh
moticn is imparted tothe cutting, raking, and
 binding apparatus from the driving - wheel,
which is also attached -to this portion of the
frame. The other section of the frame forms

the platform on which the eut grain falls, and |
from which it is gathered by the rake, which |

¢graverses the platform and delivers the grain
- to the binding apparatus. | |

_ 'The cutting apparatus is composed of a-cut-
ter-bar, C, and sickle D. The former is fitted
atits front edge with a series of teeth, a, which
project beyonditintothestandinggrain. These
~ teeth are of the form represented- at Fig. 14,

-

which the sickle moves. The latter consists
of a flat bar or cutter-rod, ¢, which extends
through the whole series of fingers a, and 18

- havingan‘openinw,b,in't:h‘eirl'owerrib,thmugh'

 furnished at its upper side with knives d,

whose edges extend beyond the front of the
bar, and are sickled or serrated in order that
they may cut the grain received between the
fingers with greater facility. The cutter-bar,
with the fingers and sickle, is supported at 1ts
extremities in grooves in the bars ¢ ¢ of the

main frame, in which it can be moved so asto

set it at a greater or less distance from the

center of the raking-platform behind it, thus

adapting it to the length of grain which is to
be cub. , o .

"~ The cutter-rod ¢ is connected with one ex-
tremity of alever, f, whoseopposite extremity
is eonnected by a rod, g, with a bell-crank, 4,
to which a reciprocating motion is imparted
through the intervention of a rod, ¢, by a

crank, 7, on the extremity of a counter-shaft,

E. The latter is supported in boxes on the
main frame, and is titted with a pinion, F,
whose teeth engage with those of a cog-wheel
ou a shaft, G, which is driven by the driving-
wheel B, the arrangement and construction
of this series of connecting-rods, levers, and
cranks being such that as the crank j re:
volyes the cutter-rod is-forced to move to and
fro or vibrate rapidly in the direction of its
length. The standard H, which supports the
center of the lever f, is adjustable upon the
framne, so that it can be shifted along the irame
" to set it to the different positions in which the
cutter-bar may be placed, in which case the
Jever f can be removed and replaced by an-
other of the proper length tosuit the positions
of the standard and cutter-bar, In order to
facilitate the operation of thc sickle, a reel
should be used, by means of which the cut
grain will be laid evenly upon the raking-
platform. Such a reel 1s represented in Fig.
1, its shaft being fitted with a belt-pulley, to
which a belt is applied, by means of which
the reel is caused to revolve as the harvester
is moved forward. o | -

‘The raking-platform on which the grain
falls is formed of slats I I, which are set at a

sufficient distance apart toallow the rake-teeth |
 posite end of the platform the pins r are-

r to traverse between them. Those slats I
¥ which are nearer the cutter-bar are remov-
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able, so that ‘they can be removed when the
ctitter-bar C is set nearer the back of the ma-
chine and replaced when it is set nearer its =
front. The rake-teéth k, which project through

the spaces between the slats I T, are all se-
cured to a common rake-head, J, (see Fig. 2,)

which extends transversely beneath the slats:
The front rake-tooth, &, is secured to the front -

extremity of a bar, [, which slides 1n a groove . N
in the rake head, so that it can be set ata

greater or less distance from the back of the

raking-platform to make 1t conform to any S
| position in which the cutter-bar C may be set. -

Anarmissecured to each extremity oftherake-
head: These arws are secured at their outer
extremities toa pair of endless chains, n, which
are supported uponrollers K K. The chains

‘are moved by tarning the roller K nearer the
‘driving-wheel. .
pins o, which projeet from its periphery and

This roller is furnished with

engage with the links of the chains, thus caus-
ing the pair of chains to move with equa.
velocities. "As the chains are moved In the

direction indicated by the arrows in the draw-

ings, the rake-head is alterpately drawn by

the arms m toward the driving-wheel end of

the platform, and moved away from it. When
it is drawn toward this end, the arms are horl-. |

zontal, as represented at m, Fig. 2, and hence

the rake-teeth are forced to project upward ..
through the spaces between the slats. Asthe .

chains are moved by the roller K, those por- |

tions of them to which the arms M are at-

tached pass round the roller. By this move- o
ment the arms of the rake-head are brought -

to the positions in which they are delineated
at m/, }ig. 2. The rake-head is turned, and

the rake-teeth are depressed beneath the sur- ' L

face of theraking-platform. Asthenthechains
continue to move, the rake-head, with its teeth
in this depressed position, 18 moved to the
opposite extremity of the platform, where the

portions of the chains to which the arms arg .

attached pass up round thé other roller, K'.
As they pass round this roller, the armsm are.
brought again to a horizontal position, the

rake head is turned, and.the teeth are turned '

up or protruded in an erect position through
the spaces between the siats of the platform. .
In order to facilitate the upturning of the.

‘rake-teeth, two bars, p, are pivoted tothemain =~
frime beyond thesecond roller, K'. These are -

maintained in the positions in which theyare .
delineated in dotted linesat Fig. 2, by springs -~

. A pin, 7, is projected from the outer side
of each of the arms m of the rake-head. These

pins come in contact with the bars p when

the rake-head nears the limit of its track, and
foree them to move in the direction indicated

| by the arrow in Fig. 2. AS they move, their
‘upper extremities strike the rake-head and

move it beyond the roller K’, thus assisting

i the action of the endless chains, and -as the =

rake-head J begins to move toward the op-

l carried away from the bars p, which are ree
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turned by the springs to their first position. | them, which engage with a pair of S];)fing-

When the teeth are moving in anerect position
toward the driving - wheel, they gather the
grain lying upon the platform and convey it
toward the driving-wheel end of the raking-
platform,wherethe binding apparatus is situ-
ated. |

The binding apparatus seizes the grain col-
lected by the rake-teeth, binds it into a sheaf;
and ejects it from the machine. It is com-
posed of a series of mechanical devices, which
areall actuated at the proper moment by cams
secured to a common rotating cam-shaft. The
first of these devices consists of a pair of arms;

which embrace the heap of grain delivered by

the rake and hold it firmly while the rake is
collecting a sufficient quantity of grain to form
the next sheaf. The second device consists
of a pair of squeezers, which compress the cut
grain embraced by the armsinto a round bun-
dle of the proper diameter to form a sheaf.
The third device isa finger, by meansof which
the compressed bundle is encircled with cord.
The fourth is the apparatus for uniting the
extremities of that portion of the cord which
surrounds the bundle, and the fifth consists
of a discharger,which ejects the bound bundle
of grain orsheaf from the machine. There
are also other auxiliary devices which assist
the principal ones above mentioned. These
will be described in the order in which they
act. | B
In the drawings hereunto annexed, M is the
cam-shaft, which is supported in suitable pil-

. low-blocks,N,on the frame of the machine, and

Is fitted with a series of cams, which I prefer
to -cast fast to it. The arms and squeezers
are situated at equal distances on each side of
a line passing through the center of the rak-
ing-platform. The arms O O are constructed
of barsof iron bent to the forni represented in
the drawings. They areconnected together at
their upper extremities by a shaft, P,which is
supported 1n boxes » on standards secured to
the frame of the machine. - This shaft is fitted
with a toe, s, which projects above it, and is
actuated by the cam S on the driving-shaft.
This eam is-of the form represented at Fig. 4,
a large portion of its rim being concentric with
i{s axis. As it revolves, the curved portion ¢
strikes the toe s, and, turning the arm-shaft P,
raises the arms to the position in which they
are represented at Fig. 1. They are retained
1n this position during the timethe concentric
portion of the periphery of the cam is passing
the toe; but as soon as the curved part ¢
passe§ the end of the toe s the latter, with the

arm-shaft and arms, is free to move back to its

first position. Thisdownward movementofthe

3

i

feeted.

byaspring. - The other, (V;acting upon thetoe

arms 18 assisted by a spring, R, which is of |

sufficientstrength to forcethe armstoembrace
the grain delivered by the rake between their
inner faces and the corresponding faces of a

finger.

hooks, », pivoted to the frame of the machine..

These prevent the arms from rising during
the action. of the squeezers, but, whén' the
sheaf is. completed, are disengaged . froni the

hooks of the arms to allow the latter to be

raised. This movement of the spring-hooks is
eliected at the proper moment by a cam, S,
on the cam-shaft, which acts upon a lever, 'V,
that is connected with the spring-hooks by a
forked rod, W. The spring z, by means of
which the hooks are maintained in contact
with the arms, also aets upon this forked rod.

The squeezers X X .are moved in a vertical.
direction by the pair of cams Y Y. These act

upon friction-wheels w, which are pivoted to
‘the shanks of the squeezers. ‘The cams act

to depress the squeezers upon the grain em-
braced by the arms O, and hold them in their
depressed position while thé binding is ef-

depressed positions until the concentric por-
tions of their cams pass the friction - wheels,

when they are raised to their first positions

by the action of a spring, Z. - The latter is

-wound upon the shaft of a drum, A, which is -

supported by brackets at the apper part of the
frame. Theuppeérextremitiesof thesqueezer-

shanks are connected together by a bar, to,

which a cord, «a, is secured, which is wound
upon and secured to the drum A. - AS the
squeezers are depressed by the cams Y, the
cord is drawn off from the drum A, which,

being thus turned, winds up the spring on its

shaft. Assoonasthe camsY passthe friction-

~wheels w, the sqneezers are free to move, and

the spring turning the drum winds up the
cord ¢ and draws them up to their first posi-
tion. L | o -

The finger B, by means of which the com-

pressed bundle is encircled with the binding-

cord, is situated between the two arms Q O,
and is pivoted onto the arm :shaft P. It-is
fitted at its upper extremity with two toes,
which are actuated by two cams on the cain-

shaft. The one, C. acting upon the toe b,
raises the finger when it has been depressed.

b, limits the distance to which the finger is

depressed and aids in raising it. ‘The outer”
cxtremity, ¢, of the finger is tubular, to admit

the binding-cord d, which is ‘wound upon a

reel, D, at the upper part of the frame, and is"

1nserted through the tubular extremity of the-

with a spring-slide, ¢, which seizes the bight
of the cord after it has encircled the sheaf.
It will be perceived that the cam C is a cireu-
lar disk, in whose edge two notches, g ¢, are

made. . Whenever one of these passes the ex-

tremity of the toe b, the finger is depressed

serieg of stationary ribs, T, which form a era- | by a spring, 1, and when fhe curved.end of

die to support the grain.’ The outer extremi-

_-ties of the arms O have hooks % sc2cured tol

each -noteh strikes. the toe b the finger is

raised, and is held in thatposition until the

The squeezers are maintained intheir

_ The finger acts in combination with'a
'spring-nippers, f, which seizes the extremity
of the cord presented to it by the finger, and
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next succeeding notchi passes the toe. The
finger is thus twice depressed and twice

and, bearing -aga,i'nst the tubular extremity of

the fingér, seizes the bight or bend of the cord

‘raised by each revolution of the cam-shaft. | brought down by the finger as the latter 1is

The one of these operations take place be- |

fore the rake presents the grain to the arms,
“and the second takes place immediately after
the squeezers have compressed the grain to
the proper size. ' When the finger first de-
scends, its tubular extremity ¢ enters between

the fixed 7’ and movable jaws f, Figs. 3, 6, |

and 7,of the spring-nippers. When it desecends

the second time, the cam C’ is turned in such | _
| ment is effected by the cam C. As the finger

a position by the movement of the cam-shaft
that the toe b’ strikes it, and prevents the ex-

tremity of the finger from touching the spring- |

nippers. The movable jaw of the latter is
acted upon by aspring, k, which tends to keep
it in contact with thefixed jaw f’. Its shank
is paseed through a frame, I, Fig. 3, on-the
lower extremity of_a sliding bar, B, which 1s

connected at its upper extremity with a lever, |

F, on which a cam, G, Fig. 8, acts. . By the

action of this cam G the sliding bar is forced

downward,while it is drawn back to its raised

position by a spring, m. One side of the

~ frame I, through which the shank of the mov-

able nipper-jaw passes, is inclined to the slid-
‘ing bar, so that as the latter is drawn upward
by the spring, this inclined side, bearing
against the'shank, opens the movable jaw,
while as. the sliding bar is depressed by the
action of the ecam G, this inclined side of the
frame, as it passes by the shaok, allows the
movable jaw to be closed by the action of the
sprink k. The cam G is of such form, and 1s
set in such a position with respect to the cam
C, that the nippers are open when the finger
descends the first time, and as soon as the
tubular extremity enters between the jaws, the
movable one is closed upon it by the spring
k. As then the finger is raised, the'movable
jaw, bearing -against its tubular extremity,

closes upon and holds the extremity of the

binding-cord, which projects from the end of |

the finger B, and has been entered with it be-
‘tween the nipper-jaws, and as the finger 1s
" raised the cord, unwinding from the reel D,
is extended from the nippers to the end of the
finger, as represented -in dotted lines at Fig. 6.
This operation, as before stated, 1s effected
before therake presentsthe grain to the arms.

As then the grain is delivered by the rake, it

into the cradle. The arms O then descend
and embrace the grain, which is compressed
by the squeezers X into a sheaf,  .As soon as
the squeezers reach their lowest position, the
second notch of the cam C passes the toe. b,
and the finger descenss a second time; but as
the cam C is now brought by the turning.of
the cam-shaft to a position where thé toe ¥’
can ‘strike its periphery, the finger is pre-
ventéd from touching the spring-nippers, but
ijs allowed to -desecend far enough to pass
beyond the spring-slide e. The latter is now

from the spring-slide, when its further move-

rises the second time, a knife, i, is moved

finger. R .

In order that the compressed sheaf may be
tightly bound, it is essential that all the slack
of the cord should be taken up when thé fin-

by mounting the reel D upon an arbor, I, on

‘dra_w-ing off the cord. The reel is fitted to turn

fliexible substance. (leather, for example) 1s

secured’ to the head .of the reel, so that when
the jaw 8 is in contact with the head it shall
not slip, and. hence -the arbor is forced to
turn with the reel, and thus to wind up the:-
| spiral spring. The_ journal of the arbor is. -
-tubular, and the shank of the jaw enters into - =
" the tubular space through a slot made for the = . -~
purpose. A stem, u, is fitted into the tubular -

-

raised a second time by the cam C. In order
that the spring-slide may seize the bight of "
the cord with certainty, it is advisable that
the finger should rise slowly for a short dis-
tance. - This slow movement of the finger 18
effected by a protuberanece, n, on the cam c,
which, acting upon the toe %, moves the fin-
ger until its extremity rises a short distance

against the cord to sever the portion encir- -
cling the sheaf, and held by the nippers and .
spring-slide from the rest of the cord, whose
-newly-cut extremity remains projecting about
half an inch through the tubular end of the

“ger descends the second time. This is effected o

which a spiral spring; p, is coiled. The latter
tends to turn the arbor in a direction the re-
verse of that in which the reel is turned by .

loosely upon the arbor I, which is provided at
| one extremity with a disk, . The latter has
a spring-jaw, 8, pivoted to it,whose bent head .
bears against the face of the adjacent head of
the reel. The adjoining faces of the jaw and .~
|’.head of the reel are both roughened, or the
jaw is roughened, and a disk, ¢,  of some &

journal, which projects beyond its extremity -
‘and bears against one end of a lever, K, piv- -

oted to the frame of the machine. The other - -
extremity of this lever is actuated by a face-

cam, L, on the cam-shaft, by means of which: -
‘the lever is moved to force the stem u against
: | the shank of the spring-jaw, by which means. -~
shoves the extended part of the cord before it | its head is drawmout of contact with the reel- = "

head, thus leaving the reel free to turn inde---

pendent of the arbor. This face-cam is seton
the cam-shaft in such:a position with respect .. . :-
to the cam C that it allows the spring-jaw to- - -
‘secure the reel to the-arbor ‘after the cord- .~ =
-finger B has been depressed the first time.. A8, . .
‘then the cord is drawn.off from the reel by the: = .
rising of the finger, the arbor is turned with
‘the reel, and the spiral spring is wound upon.. . =
it. The cord unwound is thereforestrained by - : ..
the tensive force exerted by the spring,which-". -
_ | _ | tends to turn the arbor and reel in the proper . .
moved egainst it by the action of the cam H,'| position to wind up the cord. ‘When thearms ... -
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seize the grain,more of the cord is drawn off|
thus winding the spring still tighter.
grain is eompressed its bulk is diminished,
the eord which encireled it is slackened, and
the slack is immediately rewound upon the
reel by the actton of the spring. This taking
up of the slack is continued as the finger de-
scends the second time, thus drawing the cord
tightly round the compressed sheaf. As the
finger rises the seeond time,leaving the bight
of the cord fastened by the slide, the cam de-

taches the spring-jaw s from the head of the

reel just as the knife severs the cord. The
spring then immediately unwinds and turns

AsS the |

thearbor to its first position, while the reel,be-

ing loosely fitted upon the arbor, is no longer
influenced by the spring, and hence the cord
which extends through the finger 1s no longer
- strained.

In order to fasten the extremities of that

- portion of the eord which encireles the com--

pressed sheaf and has been severed from the
rest, they are secured in a metal eyelet in the
following manner: The eyelet is fed by a
spring-feeder, M, Figs. 3 and 3% (of the same
construction as the spring percussion -cap

chargers in general use,) whose extremity is

within the range of the tubular extremity ¢ of
the finger, and immediately above the spring-’
_slide ¢; henee when the finger is depressed.the
first time, the end of the bi nding-cord is passed
through the eyelet to be seized by the spring-
nippers f. After the grainis compressed the
finger, being depressed asecond time, passes
the cord a second time through the eyelef,

and leaves the bight or bend secured by the
spring-slidee. The eyelet and cord now occupy
the positions in which they are represented at
‘Fig. 18, both extremities of that portion of the
cord which encircles the sheaf being through
the eyelet. The bar o, to which the spring-

slide ¢ is secured, is prolonged so that its end
forms one of the sides of the extréemity of the
eyelet-tube. As the finger rises the second
tlme, this bar 1s forced against the eyelet by
the face-cam H on the eam-shaft, and thus
flattening the eyelet, secures the two ends of
the cord.  Assoon as theeyelet1s compressed

or flattened, the spring-slide eand sliding bar
w are drawn back by a spring, z, the spring--

nippers are opened, and the flattened eyelet
containing the ends of the cord which encircles
the sheafisthusreleased. Thisisaccomplished
just before the squeezer-cams Y pass the frie-
tion-wheels w and allow the squeezers to be
drawn upward by their spring Z from -the
bound sheaf. .Asthesqgueezersare withdrawn
from the sheaf, the latter tends to expand, and
thus draws the flattened eyelet from the end of
the eyelet-feeder through a slot made for that
purpose. Assoon asthisis effected,thespring-
hooks v are disengaged by the action of the
cam & from the hooks on the arms O, which,

being then free to move, are raised up by the | tion in the speed of the binding and raking -
“action of their '1pproprlate cam S upon the toe dpparatus is effected by Shlftmg the pinion D*

sheaf is thus left lying in the cradle, from |
which it is ejected by the action of the dis-
charger. This discharger consists of a disk,
N, Whlch is sufficiently large to act upon the |
bul;b of the sheaf, and is secured to a sleeve,
O'. Thelatter tr:.u erseson abar,P. Itismoved
toward the back of the machine by a cam,
Q, which aets, through the intervention of a
lever, R, and rod S, upon a lever, T, which is
hmged ab its upper extremity te the frame of
the machine, and is. forked at its lower to
embrace the shank which counects the disk N
with its sleeve. |
disk toward the back of the machine, and thus
to eject the sheaf, The disk is then returned to

its first position by a spring, U, whieh acts
upon the lever T.

From the above description of the 1akmg
and binding apparatus it will be seen that
the latter must begin to act just as the rake-
teeth deliver the. gathered grain within the

-range of the arms O; hence the rake-head

niust make one complete trip for each revolu-
tion of the dam-shaft M, for, by onc revolution
of the latter the bmdmg of the sheaf is accom- |
plished. In order to effect this, the roller K,

which puts the rake-head in motwn is drwen
from the cam-shaft by cog-gearing A’ A? A®
A* A° A° whose teeth are so proportioned
that the rake chains shall make one complete
revolution for each one of the cam-shaft M.
The latter is fitted at its front extremity with
a, crown-wheel, B? having three concentric
sets of teeth, D D"’* D’ any one of which will
work with those of a pinion, D? on the shaft
G. Thelatter isfitted mthapmmn D’, which .
is driven by an intermediate cog- whee] D?,

which gears into a cog-wheel, D’ on the arbor
of the drwmg -wheel B. The axle of the inter-

mediate cog-wheel, D?, is secured to a radius-

bar, E’, which can be raised to draw the wheel
D* out of gear with the teeth of the driving-
wheel 1%, or can be Set in any position to be
in gear with the driver D’ as the latter is-
raised or depressed by the raising or depress-

ing of the boxes of the arbor of the driving-

wheel B. The radius-bar E?is clamped in
any desired position by a clamp-screw and
nut, H, the former of which is passed through
a curved slot in a standard, F’, on the main

frame.

As motion is always 1mpa1ted from the
driving-wheel arbor to the shaft G through -
the same set of cog-wheels, the speed of the
latter must always bear a fixed relation to the
space traversed by the running-wheel; but as
the grain growing in different places variesin
quality and will pmduce a different number
of the same-sized sheaves, it is essential that
the speed of the rake and binding apparatus
should be wvariable, so that the number of

sheaves bound may be pr0portwned to the

thickness- of the standing grain. - This varia-

s projecting from the arm-shatt P. The bound } along its shaft from one ring of crown-teeth

The cam Q acts to force the |



& device for uniting
~ cord which encircles the sheaf, by compressing
- them in an eyelet. - This method possesses

toanother. When the pinion is in gear with | made in their outer extremitiesat right angles

the smallest ring of teeth, D, the cam-shaft |
“of the forceps.

‘and rake will move at their fastest speed, and

will turn out the greatest number of sheaves

to the acre of ground; and when the pinion is

In gear with the largest ring of erown-teeth:

~ the smallest number of sheuves to the acre
‘will be turned out. - | | -
In the above description we have deseribed

the extremities of the

~ many advantages, but as it is difficult in some

~distriets t6 obtain machine-made eyelets, we

| ' have invented a device by means of which the
ends of that portion of the cord which sur-

-rounds the sheaf are united by tying them |

‘1nto a knot. This device is' represented at
~ Figs, 11 and 12, the former being an elevation
‘and the latter a plan of the same. When this

- method of uniting the ends of the cord is em-

ployed, the sheaf is surrounded with cord in

‘the manner hereinbefore specified, and the ex--

tremities of that portion which surround the

- sheaf are seized, as above mentioned, by nip-
pers f and spring-slide e. A forceps, G4, is

~ substituted for the eyelet. This forceps slides

horizontally in guide «* at right angles to the

-plane in which the cord-finger moves. It has

two jaws, b*¢', which include a circular space,

2, through which the cord is passed by the
cord-finger. The shanks of its jaws are semi-

- cylindrical. The one, g%, is short, and is piv-

~oted to the other, #*, which extends beyond

‘the first. The extended part of the longer

- shank is eylindrieal, and the shorter shank is
fitted on its inner side with a spring, which
tends to force it from the longer one. The

shanks thus formed slide in guides«*. QOne of |

these is composed of two sections, of which

one is fixed, while the other; d*, is moved from
"and toward it by means of a cam on the cam-

shaftacling through the Intervention of arock-

shaft, /% and arms ¢,  'When the movable

section IS nearest the fixed section, the two
shanks of the forceps are in contact with each

other and the jaws are closed. When the
movable section d* of the guide is moved by-

‘the cam away from the fixed-part, the shorter
shank ‘is forced from the longér one by the
spring between the two, and the jaws of the
forceps are opened. The foreceps is moved
longitudinally by a cam on the cam-shaft, act-
-1ng through' the intervention of a rock-shaft,
k', whose extremity is fitted with a forked
arm, I, .The forked extremity of the latter
-engages with pins projected from a sleeve, m/,
1n which the shank of the forceps turns fraviv.

This shank is fitted with a pinion, ¢*, whose |

.teeth engage with those of a rack, »', which
18 forced from the.cam-shaft by a cam thereon,
and is drawn toward it by a spring. The
- teeth of the pinion must be sufficiently long
- to allow them to move with the shank without
~being drawn out of ‘gear with the rack-teeth.
The forceps-jaws arerounded, and a notch, s, is

with the pivot which connects the two shanks
This notch ihust b€ large
encugh to adnit the forked extremity of a fin-

ger, p*, whichis moved by an arm; ¢, on the
~one extremity of a rock-shaft, s'. ~ The lattéris

actuated by a cam on the cam-shaft, which

of the forceps, after which it is drawn back by

a spring, t*. The cams which actuate the dif:’

| forces the finger p* through the notched éd

ferent members of the device thus déscribed

‘are sét in such positions with respect to each
other and to the cam which actdates the cord-.

finger, that they produce the following effects,

viz: As soon as the.cord-finger has been
raised the second time, leaving the extremities

of that portion of the cord which encircles the

sheaf gripped by the spring-slide ¢and spring- :

‘nippers f, and passing through the circuolar

space z in the sliding foreceps, the latter is

moved by the cam which actuates the rock-
shaft z* in the direction of the arrow w'. By -
this movement the cord is bent, as represented
at H*, Fig. 13, between two fixed stops, v*y'.
‘The forceps is now turned three-quarters of a
revolution by means of the rack n*, which is

now moved by its appropriate cam and- acts

upon the pinion 0. By this operation the bent
cord is twisted, as at H>, Fig. 13. Assoon as-
the twisting is effected, the forceps is moved -

f]

back by the arm in a direction the reverse of
‘the arrow «*, and the twisted cord is brought

into the position represented at HS, Fig. 13,

mediately

sented at-HY, Fig. 13. - The movable section

d* of the forceps-guide is now drawn from the
“fixed one, and the jaws of the forceps are

opened by the spring between their shanks.
As then the squeezers are withdrawn from

the sheaf, the latter in expanding draws the.

cord from the forked finger p* and tightens

the knot, which, when thus completed, is rep- .

resented at H° Fig. 13.- The cams which effect
these different movements-are all fixed to the

same cam-shaft to which the squeezer and

arm-cams are secured. S
It 1s obvious that the harvesting-machine

hrein deseribed is nierely an exemplification

of the principlé, method, or mode of operation
by which grain may be cut and bound into
sheaves by machinery without the aid of

manual labor. ‘The machinery for carrying
this method or mode of harvesting grain into
effect admits of almost endless variation im
the structure and arrangement of its parts,
one arrangement being preferable to another

from its cheapness and durability or from its
less liability

structed of different forms and arrangement,

and of varying excellence, yet so long as they

to get out of working order.
Therefore, although machines niay be con-

-the notch in the end of the foreceps being im-
over the forked extremity of the
finger p*, over which the extremities of the .
cord now pass.  1In this position the finger.is
‘projected. through the notch, and carrying the
cord with it places it in the position repre-



‘gather the cut grain into_' a sheaf or bundle, _.

encircle this sheaf with a band, and unite the
ends of the band, they would manifestly effect
the same object as the machinery herein de-
scribed by the same general mode of opera-
tion. As this point is self-evident, it will be
unnecessary for us here to deseribe in detail
the many mechanieal devices we have devised
to eifvct the catting, gathering, and binding
of grain into-a sheaf; but in order that others
may be enabied to modify the machine to suit

the circumstances of some particular cases we-

will specify some of these-modifications which
we consider most likely to be required. |

In place of making the cutting apparatus
adjustable with respect to the binder, it may
be advantageous -in some cases to make the
latter adjustable with respect to.the former, -

'The binding apparatus may be placed'in a
horizontal instead of -in the vertieal -position
in which it 18 represented at Fig. 1, and some
of the devices may be actuated by the others,

instead of being independently actuated by a

single cam-shatb. | | |
The motion of the binding apparatus may
also be derived from that of the rake, instead

of the latter being derived from the former. -

The ends of the band round the .sheaf may
be united by compressing them within a coiled
or bent slip or ribbon of metal,.or a’ piece of
wire, which is cut from a coil and bent or riv-
eted by thé action of the machine; or the ends

may be united by an adhesive cement, which |

may be caused to set quickly by the applica-
tion of a heated iron. _ o
The binding apparatus, being independent;
of the cutting and raking apparatus, may with
advantage be appiied to many of-the harvest-

ing-machines now in use, or it may be used in |

connection with arake to bind grain which has
been cut and left in the swath by a mowing-
machine. : | |

In the foregoing description we might have

described-the mauner of applying our inven--

tion to the uniting cf straw bands; but it is be-
lieved that the waste of grain incident to their
enuployment would exceed the vost of binding-
cord, which has the advantage of being a ninch
less eumbrons material. |

The invention we have described is not only
applicable to the binding of grain, but to the

bindiug of other substances into-bundles—as, |

for example, hemp, brush-wood, &e.—and we

éontemplate its' applimﬁon to these and like

purposes wherever advantages would result

from its employment. In such cases it may

be expedient to make the bin_dipg apparatus
stationary, to drive it by some suitable power,
and to feed to it the brush-wood to be bound

by means of an endless apron. = o

- Having thus specified our improvements 1n

harvesting-machines,what we claim as our in-

vention, and desire to secure by Letters Pat-

ent, 1s— | - o
1. The method of raking and binding graip

at one operation by the mechanism herein

specified, or its equivalent, substantially as

herein set forth. o .

9. The arms m,-in combination with the le-
vers r, by meauns of which the rake-teeth are
alternately raised and depressed as the rake

T

is moved alternately in opposite directions by
endless rake-chains, which wove continnally

in the same direction. -

| ~.8:- The method of adapting the binding ap-

paratus to the length of the-cut grain by vary-

-

| ing the respective positions of the cutting and
1 binding apparatus, substantially as herein sev

forth—that is to say, by moving the front of

the platform,with the cutting apparqtus‘,.backf |
‘ward or forward, or by moving the binding ap-

paratas nearer. to or farther from the front of
the platform in such manner that the sheaf
may be bound near the middle of its length,
whether it be long or short. .

4. The method of binding grain by the_,mg- |
chanical devices herein specified, or their

equivalents, acting in connection and auto-

matically by motion derived from or depend-

ent upon the movement of the machine to
which they are attached.

. *

5. Thecord-finger B, operating substantially

as herein set forth, by the aid of which the

“grain is encircled by the binding-cord. - |
6. Thetying-forceps,ortheequivalentthere-

of, operating in connection with mechanism

for encircling the grain with cord or band,
substantially as herein set forth. )

- In testimony whereof we have hereurto sub- -

scribed our names. | .
| | WILLTAM WATSON.

E. SABINE RENWICK.

- T, HILL WATSON,

Witnesses: | |
T. C. DoxyN,

- CLEM. S. STEELE.
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