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-~ UNITED STATES

PATENT OFFICE.

PETER H. WATSON AND EDWARD 8. RENWICK, OF WASHINGTON, D. O

IMPROVEMENT IN GRAIN HARVESTERS AND BINDERS.

Specification forming pavt of Le_ﬁteers Patent Neo. 9,930, dated December 6, 1853; antedated
| | June 6, 1853, | |

To all whom it may concern:

Be it known that we, PETER H. WATSON

and BDWARD 8. RENWICK, of Washington, in
the District of Columbia, have invented cer-
tain new and useful Improvements in Har-
vesting Machines, of which the following is a
full, clear, and exact deseription, reference
being had to the accompanying drawings,
which make part of this specification, and in
which-— |

IFignre 1 represents o view in perspeciive

of oune modification of our machine as ar-

raunged for cutting grain and binding the
same Into sheaves. Tig. 2 is a plan of the
same. Iig. 3isa vertical longitudinal section
of the machine at the line z x of Fig. 2, look-
mg toward the front of the machine, IFig. 4
Is an elevation of the left end of the machiine,
or-that farthest from the standing grain when
the machine isin operation. TFig. 5 is a verti-
citl transverse section at the line * * of fig. 2,
looking toward the right end of the machine,
Or that next the standing grain. Fig. 64-is
a transverse section of the sickle on an en-
larged scale. Fig. 7is a top view of the for-
ceps and other mstruments which aet upon
the cord and of the cams upon their shaft, all
mounted in the frame of the binding meehan-
Isin.  Fig. Sis an elevation of the tying for-
ceps and of the cam, &e., by which they are
operated.  Xig. 9 18 & cross-section, and Tig.
10 1s a side elevation, of a portion of the bind-
ing mechavism, showing the knife for sever-
ing the binding-cord and the mechanism for
actuating the same. Fig. 11 is a cross-section
of a portion of the binding mechanism, show-
ing the cord-nippers and. the mechanism for
opening the same. Tig. 12 is a longitudinal
section of a portion of the binding mechanism
and of the compressor, showing a view of the

cord-nippers, and the mechanism foractuating

them, at right avgles to the view shown in
Fig. 11. Fig. 13 is a face view of the nippers,
showing the manner in which the SPrings act
upon the shanks to close the jaws. Tig, 14 is

a_horizontal section at the line x  of Fig. 12,

showing the relative position of the wedge for
entering Letween the shanks of the nippers
to open the jaws thereof, the shanks of the
nippers, and the nipper-stock. Fig. 15 is a
cross-seetion of a portion of the binding mech-
anism, showing the finger for pushing the

eids of the cord through the loop in tying the
knot and the mechanism for operating the
same.” Fig. 16 is a side view of the same at
right angles to that shown in Fig. 15. Fig. 17
I8 & cross-section of a portion of the binding
mechanism, showing the lever for closing the
tying-forceps and the mechanism by which
the same is operated. Fig. 18is a side View
of the same at right angles to that shown in
Fig. 17, Fig.19is a eross-section of a. porfion
of the binding mechanism, showing. the cord-
feeder and the mechanism by which it is oper-
ated. "Fig. 20 is a side view of the same at
right angles to that shown in Fig. 17, showing
also the cord-nippers in their proper relative
position. Fig. 21 is a longitudinal section of

a portion of the binding mechanism, showing

the device for turning the tying-force ns. Hig.
22 18 a cross-section of the same at the line
vz of Fig. 21. Fig. 23is a cross-section of a
portion of the binding mechanism, showing a
portion of the mechanism for actuating the
discharging-gate. TFig, 24 is a side elevation
of the same, showing a view of the parts at
right angles to that represented in Fig, 23.
Kig. 25 is an elevation of the rock-shaft aud
its arms, which form parts of the mechanism
for transmitting motion from the cam to the
discharging-gate. Tig. 26 is a cross-section of
a portion of the binding mechanism, showing
the elamp of the cord feeder and the mechan-
isin by which it is actuated. Fig. 27 is a
side elevation of the same, showing a view of
the parts at right angles to that represented
in Fig 26, Fig. 28 is a cross-section of a por-
tion of the binding mechanism, of tk- spool
for the binding-cord, and of the mechanism

by which it is actuated. Tig. 29 is a vertical

longitudinal section of fhe same, showing &
view of the parts at right angles to that rep-
resented in Fig. 28. Fig. 3018 a cross-section
of & portion of the binding mechanism, show-
ing the gearing of the eam-shaft. Kig, 3lis a
longitudinal section of the sae, showing a
view at right angles to that represented in
Fig. 30.  Tig. 32 is a side view of a portion of
the frame of the binding mechanism and of a
part of the device for actuating the compress-
or. Kig. 33 is a cross-section of the same at
the line z » of Fig. 32.

- The drawings from TFigs. 8 to 33 included

are on an enlarged scale, say about one-half




by the reef upon the rake.:
‘them to the binding apparatus, where, as soon
as o sufficient quantity bhas accumulated to
form a sheat, it is compressed into a compact

- the linear dimensions of a working-machine.
figs. 34 to DT represent various mudlﬁcatlonsi

- of -the machine, which will be more partlcu
Farly deseribed h@rclnatter T |

~ In order that the nature ot onr uwentlon_
~may be the better understood, we will proceed
o togivea aeneral deseription of our harvest- |

Cing and bmdmﬂ nuwhme, before descrlbmg

its several pfu't::, in detail, |
. The machine consists prmmpall) of a broad
platform, aupporled at a few inches above.the |
‘On the front
' u‘fffe of the platform a knife or sickle for cut- |

- ground By o pair of wheels.

'- :_Itnw the grain is placed, and on one end of it

s mounted an apparatus for binding the grain.
into sheaves, while the rest of its upper sur:
o face is um*emed by rakes for gathering the
Aboveand
a little in advance of the front eﬁge of the
~ platform is-a revolving reel, which has four
vanes, that in  suecession. press the grain’

- agaiust the sickle, and tarn if onto the plat-
o formn after being cut

ciit grain preparatory to binding.

ing apparatus.
isin,

and cuts them off, when they are turned back

bundle by me(,hamca,l arms, and encircled with
a band, after which the ends of the band are
knotte R together by mechanical fingers. "This
operation (,mnplett,s the binding of the sheatf,
w hich is then dropped at the side of the ma-
chine, when the latter immediately proceeds
to form another sheaf.

QOur improvements may be conveniently ar-
ranged under several heads, which relate to
mﬁu cent parts of the machme. Some of these
improvements are applicable. to the mowing
of grass, as well as to the harvesting of grain,
and many of them may be applied with ad-

vantage to mow ing and barvestlng machines |

already in use.

The first part of our invention consists of a
sickle furrowed traunsversely on one side from
cdge to edge, so that by beveling off the front
| edne of the OppOSltb or smooth side by grind-
ing, or otherwise, a serrated cutting-edge is
pruduwd which, when worn smooth, can be
continually repmduced by grinding antil the
blade is worn out.

The second part of our invention consists
in making the kuife or sickle of two parallel
Dlades in sueh manner that their edges shall
mect and form a single doubly-serrated cut-
ting-edge, so that if one part of the double
hinde is moved faster than the other, or in a
~difterent dirvection, or if one is thtlolmy .-,md

‘The machine is drawn.
Jorward by hOI‘bES which’ are barnessed to a
. tongue which pm]euts from the front of that
- portmu of the platform occupied by the bind-
One of the carrying-wheels
 actuates the gearing, which gives motion to
. the cutting, gathering, and binding mechan-
- As the machine is drawn forward the -
- vibrating cutter on the front edge of the plat-
- formis pressed agaist the stalks of the grain, |

The latter conveys.

9,930

the othier is moved, a divided edge will be

produced, which in its operationw il combine

the action of both the knife and shears.

The third part of our invention 1eLLtes to

'the movement of the knife, and consists m

imparting to it a compound recipr ocating mo--

tion, so that its motion in either dneutlon s
'eﬂucted by a series of bhort jumps, b) which -

motion its cutting action is 1 proved .-_md its

liability to clog diminished.

f

by

object the lessening of the vibrations which

are always pwdueed in thin sickle-blades.by
‘A mpld reciprocating movemeunt, and whieh

tend to increase the friction of the sickle and
to-'cause its teeth to strip off when broughtin

contact with any hard substauce that may
accidont, be found among the standing
“Phis. branch of our mventmn COllblStbf -
in. Gonncafmg the sickle-blade with the mech-

grmn.

anism by which it is operated by meaus of

an elastie connectin g-rod, which expands and
contracts under the strain produced by sudden
changes in the directlou of the movement ot .

the knife, o
The fifth part of our nwentmn couslsts of a

ShlEld plate, which overlies the blade and ex- .
| tends nearly to its cutting: edge, to prevent: .
the stalks. of the severed grain from resting
'upon the blade after being cut and Wh:le fall-: f

mg over upou the phtform.
“I'he sixth part of our invention has for 1ts

- fobjeet the protection. of the blade from injury
by the pulling action of the stubble, and also
to steady the stcﬂhs while being wt off; aud
| this-part of our invention consists in placm g

a bar, smooth or serratéd, which we call the
stubble guard, bencath the front cdege of tle
kuite,

'The seventh part of our invention consists
in arranging the knifein such manner that its
cutting edge can be kept at the proper dis-
tance in advance of the stubble-guard or
the shield, whetherit bt., new and broad or Worn
and nariow.

The eighth part of our invention consists in

-a method of moistening the knife while the

machine is in motion, to prevent its clogging
or gumming, and thus facilitate the uuttmg
of the grain.

The ninth part of our invention has nfer
ence to the raking of the eut grain and to its
delivery to the bindin g appar 1tus : and 1: ¢con
sists in raking the grain continuons y by the
operation of endless bands or otherwise while
the binding is performed atintervals, the two
operatmus being thus independent of each
other, wherclLy the mechanism of a eompound
reaper and binder is simplired, while at the
same time the rate at which the ‘binder works
can be varied according to the state of the
crop without affecting the operation of the
binding apparatus.

The tenth part of our invention consists in
the method of obt‘umng the reqmmtv space
for compressing the grain into a sheaf, and
binding the same, without increasing the horl-

The fourth part of our 1m*wt16n has for its




eutting and binding mechanism cau Loth be

- while being conveyed, without beingsubjected

they siretch.

- feeder has merely enough moveinent imparted

9,930 ' - 3

zontal area of the machine, by conveying the
grain upward from the raker to an-elevated
platform, where it is transferred to the binder.

The eleventh part of our invention has
reference to the binding of grain of different
lengths into sheaves, without changing the
relative positions of the cutting and Dbinding
apparatus; and it consists in conveying the
cut grain from the cutting to the binding ap-
paratus by means of a series of shiftingendless
bands or their equivalents, arranged in such
mauner that without stopping the machine
they can- be adjusted to present the-grain to
the biuder in such a position that the hand
will be passed round the middie of the sheaf,
whetlier the latter be loug.or short, whereby
the machine is rendered more rigid, as the

permanently secured to the frame.

- The twelfth part of our invention eonsists
of & device for conveyiug the grain from the
rake to the binder, which is composed of two
parailel serics of cndless bands, the bands of
one series being arranged with teeth which
receive the grain between them, where it is
securely held by the bands of the other series

to such a degree of pressaore as to cndanger
its thrashing,

Lhe object of the thirteenth nart of our in-
vention is to provide a method of compeunsat-
ing for the alternate streteh and contraction
of the conveyers, which results from alter-
nate motstesing and drying, by working grain
web with dew in the morning, and dry grain |
in the middle of the day; and it consists in
pressing apart the belt-rotlers by springs,
which will yield to the contraction of the belts,
ani-expand again to tighten the belts when

The fourteenth part of our invention relates
to the discharge of the grain from the convey-
er; and it consists of a stripper or comb, which
works in connection with the endless bands
50 as to msure the delivery of the grain therve-
irom. ‘

The fifteenth part of ourinventionrelates to
the reception of the grain {rom the conveyer
while a sufficient guantity to forin a sheaf is
acenmulating, and to the discharge of the ac-
cumulated grain into the binder to be bound
when a proper quantity has been gathered to
form & sheaf of the required size; and it con-
sists of & gate working in connection with the
platform, and opened and closed at proper in-
tervals to discharge the gathered grain into
the binder, and to stop the discharge until an-
other like quantity has acenmulated to form
another sheaf. -

The sixteenth part of our invention has ref-
crence to the apparatus by which the cord is
caused to encircle the sheaf, and is brought
Into the proper position to be tied.” This part
of our inventién consists in causing the nip-
pers to traverse-with the apparatus for squeez-
Ing or compressing the sheaf, while the cord-

to 1t to enable it to deliver the extremity of
the cord to the traveling nippers, and to move
out of the way of the tying meechanism.

The seveuteenth part of our invention re-
lates to the delivery of the cord from the spool
to the tying mechanism ; and it consists of a
clamp whose action is regulated by a cam act-
ing in combination with the cord-feeder for the
purpose of preventing the movement of the
cord therein during certain parts of the operg
ation of forming the sheaf.

The eighteenth part of our invention re-
lates to the adjostment of the tension of the -
binding-cord according to the degree of its
rigidity, or the tightness with whieh it is de-
sirable or necessary to draw it round the sheaf;
and thig part of cur invention consists in the:
combination of an adjustable stop with the
barrel of the tension-spring, which adnits of
the latter being seb to act with more or less
toree, as may bLe required.

The nineteenth part of our invention relates
to the operation of tying the knot ; and it con-
sists in-giving to the tying-forceps a longitu.
dinal traversing movement, first backward to
allow the two ends of the band to be laid to

gether preparatory to tying, and then forward

to seize the two ends thus laid together to tie
them. - - .

The twenticth part of our invention also re-
lates to tying the knot; and it econsists of a
pronged or forked standard placed within the
ranige of the tying-foreeps, and acting in con-
nection with them, the pushing-rod, the cord-

feeder, and the traveling cord-nippers, to as-

sist in steadying aund tying the cord.

Lhe twenty-first part of our invention re-
lates also to the tying of the knot, and to the
compression of the sheaf; and it consists
n giving to the compressor a double move-
ment, or a descent in two steps, the first sten
to reduce the sheaf very nearly to the required
dimensions and to encircle it with the cord,
and the second step of the descent to complete
the compression of the sheaf or to reduce its
size sufficiently to leave the cord slack enough
to be twisted and drawn into a loop by the
tying-forceps inthe processof making the knot.

- Thetwenty second part of our invention also
rejates to the operation of tying the knot; and
it consists in mounting the cord-nippers upon
a sliding spring-stock, or the equivalent there-
of, in such manuner that the nippers will de-
scend with the loose end of the cord to encirele
the sheaf before the compressor reaches its

lowermost limir, the spring afterward yield-

ing to allow the compressor to complete its
descent,

The twenty-third part of our invention also
relates to the operation of tying the knot; and
it consists of a brake applied to the cord ab
some point between the place at which the
knot is tied and the extremities of the band,
to insure the stretching of the ends of the cord
across the loop preparatory to their projection
through it. |

The twenty-fourth part of curinvention con-
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\lﬂts of an apparatus for discharging the sheaf | straction. Ib 1S composed of two blades, the

hy depressing sections of the ribs which form
the crib in which the sheaf is compressed and
bound, which depressed sections are raised

after he Sht‘lf has been doelicered from the

machine.

The last part of oy invention s mferellce-

to the relative positions of the cutting and
binding apparatug; ant it consists i arrang-
ing the two upoti tlie opposite sidus of the
driving-wleel in such fianner that the weight
of the cutrting apparatus 1s cnuuferbalume(l
to a great extent by that of the binder, and
the proportlou of the weight on the driver is

increased, wherebv it is caused to adhere to -

the ground with greater force, which msures
its turning, whereby also the motion of the
mechanism is rendered more regular, and the
center of draft of the machine is maintained
more nearly in the widdie of the path in which
the horses walk, while at the same time 1n-
creased space 18 ‘obtained for the binding ap-
paratus, which in thig arrangement occupies
the unappropriated space generally found
reaping-machines behind the horses.

In the accompanying drawings, A is the

framed platform or carriage of the machine,
which is supported &bow the ground upon
two wheels, C €. Hach of these wheels is

fitted with 2 separate axle, whose journals re-

volve in sepavate boxes, which slide vertica]lv
i smt’lblﬁ_bmudqrds formming part of the car-
riage-frame, so that the latter inay be set to
run ab a greater or less distance above the sur-
tace of the eground, as may be reqmred

The meehanism for binding the grain, and
for hmparting motion to the several ac sting
members of the machine, is supported in a
frame, B, at one extremity of the carriage,and
is driven from one of the running-wheels, C,
whose axle 1s fitted with a cog- wheel D, from
which the motion is-taken.

The front of the binding-frame has a tongue,

L, pr{gectmg from it, to which the horses are

attaclied in the tisual manner. 7The cross-bar
1 of this tongue is binged to the frame, and
the tongue itself i3 cnnuwted by an adjusta-
ble bl‘db@ B2, with the upper irunt rail of the
binding: frame B. The lower extremity of this
braeo is pivoted to the tongue. Its upper ex-

tremity has a serew cuts upon’ it, which passes
into & nut, Ii4, supported by & bmcket upou

the frout mll ot the frame, and this nut is-
fitted with a hand-wheel, B, so that it may be

tarned o serew the rod up or dow n, and thus
¢ause the machine to turn upon the axles of
thie ranning-wheecls, as fulera to raise or de-
press the tront rail of the carriage and the
cutter thereto attacbed. _

That portion of the carriage bLetween the
runtning-wheels is fitted at its front with the
(,uttmﬂ apparatus, This consists of a series

of stationary fingers, G, which are secured to
the front 1‘1111 (” ‘md of a reciprocating sickle
or kunife, H, wlnoh is caused to move to and
{ro in tl:lllb‘l" erse slots formed 1in the bases of
The knife is of peculiar con-

- the fingers,

lower of which, in this instance, is stationary,
white the upper is moved to mtd {ro over the
lower. Each bladeis formedof g curved plate
of steel, whose convex surfice is farrowedl.

| and whose concave surface is beveled at its
frout edge to form anacute angle with the con-

vex furrowed surface, thus formmg a serrated
cutting-edge. Curved knives of this construe-

tion may be couvenientl y formed by cutting a
screw upon the surface of a steel tube, (the
curvature of which corresponds with that of
the knives to be formed,) and then by slitting
the tube longitudinally into staves of the
proper breadth to form a blade. TRach knife-
blade is secured to a stock, and that of the
upper or movable knife is connected at the

extremity nearer.the driving wheel with the
lower arm of an elbow-lever, -H?, by meansof
a connecting-rod, H’. This elbow lever is
pivoted at the mtemectlon of its arms to an
arm, HY, which depends from a short rock-
shaft, Hdt supported in suitable-boxes UpoH
the frame of the maching. This rock-shaft is
fitted with a second arm, H* whose extremi'y
is connected, by a rod, H?, Wlth a erank, HY,
seeured to a 8§ haft E!'*r tha.*' has a co.ltmuous
rotary movement mpa.rted to it, so that. the
rock-shaft H?® with its arms is cau %Ll to vibrate
or rock. The horizontal arm of the elbow-
lever H? is also connected, by a rod, H? with
a crank, H? which is securul t0 a crank- slmft |
11, paralh,l with that first mentioned. The
secoml crank-shaft, B9, is caused to revolve
from the first, H’, but at a greater. speed, by
means ot a ¢og- Wheel and pinion, B' and H'?,

80 that the elbow-lever H? driven by it is

caused to vibrate much more rapidly than the
arm H3, to which it is pivoted. "1t results fiom
this %rrhufremem that the movable sickle-
blade is c;.msed to move to and fro in a sue-
cession of short jumping strokes, which over-
lap each other, by which means amst catting

motion of thI’t range. is imparted to the bl Ld!-‘

while at the same time the portions of ﬂll_,
blade moving in this manner are brought in
continually new positions with respect to the
lower stationary blade and sickle-ingers,
whereby an equality of wear is insured Cand
the self-clearing of the knives is promoted.

A rapid vlbratorj movement iy always at-
tended with the jar produaced 1n overcoming
the momentum of the mmass moved each time
the directionof thie movement is reversed. In
order to diminish this jar and the injurious
effects resulting from it to the machivery, the
connecting-rod H’, by which the sickle- blade
is eomxevtud w1th the clbow-lever, 13 made
elastic. This is effected by formnw it of tw
sections, one of which, as shown 1n I'ig. 5 A
temmmtus in a disk, ¢*, which is reeeived be-
tween two springs of vulca,m?{,d india-rubber,
«?, contained in a tubular spring-box, «’, se-
eured to the adjacent extrewity of Lhe other
spetion.  The hLicad of this spring-box is per-
forated. to permit the free movement of the
section of the rod to which the disk a*is se-
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cured, so that the latter is maintained in a
central position in the spring-box solely by
the elasticity of thesprings. From thisiethod
of construction it is obvious that the moment-
um of the moving blade at each change in
the direction of its motion is deadened Ly the
springs, which lessen the jar and render it
practically inappreciable.

- The beveied edges of the two knife-Dlades

bear upon each other, as shown in the draw-
ings at Fig. 64, which represents a section of
a cutting apparatus; hence the wearing away
of the beveled edges by mutual attrition will
cause them to sharpen each other, and as the
beveled faces of the blides are ground away
the serration of the edges is continually re-
newed by bringing into use new portions. of
the exterior furrowed surfaces. The eutting
action ot the instrument thus formed is that
of the shearsand knifecombined. Itresembles
the former instrument in the shearing action
produced by the movement of the serrated
edge of one blade over that of the other, and
1t resembles a knife in the acute edge it pre-
sents to the standing grain. As the front
edges of the blades are worn away by use, the
blades are set forward upon their stocks, and
provision is made for this operation by pass-
ing the bolts which connect the blades with
their stocks through transverse slots in the
former. _

;In order to prevent the gumming of the
knife, and at the same time te facilitate its
cutting action, it is- kept continually moist-
ened with water, se that the grain, even at
midday, is cut with the same facility as whei
it 18 covered with the dew of the morning.
This moistening is effected in the present
macbine by meaus of a reservoir, F, and a dis-
tributing-pipe, F/, that extends the whole
length of the cutting -apparatus. The reser-
voir 1s situated on that part of the carriage
behind the horses where it can be conven-
iently replenished. - The distributing-pipe ¥/
extends laterally
fitted with a series of small branch pipes, F?,
which deliver the water between the two knife-
stocks of the compound blade, whence is works
torward -and escapes between their entting-
edges. The distributing-pipe is fitted at the
reservoir I with a valve or stop-cock, F?, to
regulate the supply of water, and a flange on
the back of the lower knife-stock is extended
upward behind the upper one to prevent the
escape of-water in a backward direction. The
water supplied not only facilitates the cutting
action of the kuife, but also acts as a lubriea-
tor to reduce 1ts friction in moving to and fro.

The fingers G, which support the knife and

prevent tiie escape of the grain in a lateral
direction while the knife is‘acting upon it, are
conveniently formed of cast metal, and are at-
tached by their bases to the front rail or
cutter-bar, (i, of the machine. These fingers,

as shown at Fig, 64, have two shields, the one,
x%, of which extends over the knife or sickle -

nearly to the cutting-edge thereof, and thus

from the reservoir, and is

protects its upper surface from the butts of
the falling grain, which would otherwise, by
bearing on the sickle,not only engender a con-
siderable amount of friction, but would them-
selves be moved laterally by the quick move-
ment of the sickle, and thus fall in confusion
upon the platforin bebind. The other shield,
7, projects downward in nearly a vertical di-
rection from the cutting-edge of the sickle,
and protects ifs lower surface from the stubble

lett in cutting the grain, and which would
otherwise bear against the lower surface. of

the sickle, and tend to drag it downward as
the machine is moved forward over the stub-
ble. The lower guard may be grooved or ser-
rated on its front side to help to hold the straw
firmly under the action of the sickle.

1he standing grain is pressed upon the edge

of the sickle by a revolving reel composed of

a series of bars, I, which are secured to arms
I/, projecting from a shaft, 12, This shaft is
caused to revolve as indicated by the arrows
in I'ig. 2.

~ The platforin upon which the cut grain is
received is traversed by a raking apparatus,
whose office is to gather the grain toward the
binding apparatus. This raker consists of a
series of endless bands, J,which are supported
upon rollers J’ J2, situated at the opposite ex-
tremitiesof the platforn. Theupper portions
of these bands, upon which the cut grain falls,
are moved by the turning of the roller J?
nearer -the binding apparatus, toward the
side of the machine on which the latter is
mounted, while the lower portions of the
bands return in the opposite direction to the
opposite extremity of the platform. The
bands thus collect the grain as it falls and
rake or gather it toward the binding appara-
tus, and this process proceeds continually,
tor the bands are caused, by the continuous ro-
tation of the roller J2, to move in a regular and
continuous manner.

The raking-platform is situated at one side
of -the driving-wheel, and the binding appa-
ratus is situated at the opposite side thereof.
The two thus counterbalance each other’s
weight to a considerable extent, and as the
driving-wheel is situated between them, it is
pressed upon the ground by a large prepon-
derance of the whole weight of the machine.
This arrangement is attended with two impor- -
tant advantages: In the first place, the mean
line of draft is brought in line, or nearly so,
with the tongue, and hence the carriage does
not tend to move obliquely; in the second
place, a great weight is thrown upon the driv-
ing-wheel, which is thus prevented from slip-
ping, thereby insuring its rolling upon the
ground. | . | .

In order to convey the raked grain from the
platform to the binder and to elevate it suffi-
ciently to permit of the vertical compression
of the grain in forming a sheaf, a conveyer is
provided, which not ouly effects these pur-
poses, but also regulates the position on the
sheaf of the cord or band by which it is bound,
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ThlS couve3 erconswtsof two ser:es of ehdless
. Those, J3 of'

Tf i rstmppmg 1S eﬁecttd by a series ot ﬁn ;

gers, J1', whose outer extreimities -bear upon

pnrui}ns of the roller of the lower bands,
which areof less diameter than those portions
thereof om.which the bands are supported.

The opposite orinner extremities of these

stripping-fingers are attached to.a bar, 4’
which is supported in notches formed in the
adjacent extreniities of the inclined ribs B,
whieh consi'?mte the ele\’ate(a. platiorm e-lbove
mentioned.

In the mﬁehme we are dbbcnbing i:he bmd
g apparatus is fixed to the carriage, abd the
sickle or cutting apparatus is also fixed there-
to; henece, if no provigion were made for the
purpose the stalks of grain, whether long or
short, would always be bound at the same
dlstauce from their butts. Graiu, eveninthe
same field, varies considerably i the length
of its stalk s,&nd it is desirable that the sheaves
should Le bound near about the middle of

their length, In order to effect thisresultina
m*‘Lch inelike the present,in whlch thesi¢kle and

binder are not made adjustable with respect
to each other, the conveyer is constructed in

‘such manner that it delivers the grain upon

the elevated platform B’ with the middles of
the stalks in a proper position for receiving
the binding-band, and that, too, whether the
orain cut be lonﬂ' or short, within certain lim-
its. Thisis eﬂected Dy slnitmg laterally the

upper extremities of the conveyer-bands,while

= the shifting-fork J°,
3 f{}F{}LL m mov 6 s*mulgq neo&biy mth tha, banda—.; SO R

| elongate again.

......

| method of gmdmg them should prm e mﬁufﬁ -
| cienit for the purpose; we propose to formeact . .

the pulleys to accommodate themselves.to the

obliquity of the bands which run upon them.

The lengths of the raking and conveyer

‘bands, if made of eanvas, will vary under dit-
ferent circumstances.

Thus, for example, in
the morning, when the grain is mdist with
dew, the bands, being dampeuned, will contract
in length whlle as the dew duus up they will
In order to provide for this
change in the Iengths of the bauds, and at the
same. time to keep them consta,ntly under a

| sufficient strain to insure their efficient actlou,

one of the rollers of each series of bands Iy
made self-adjusting. This self-adjusting is
effected in the machine we are deseribing by .
mounting the journals of the roller upon
springs, which constantly téend to move it
from the opposite roller of the series, thus

_stranung the bands which run upon the two
and pérmitting the roller to move sufhclently

to accominodute itself to their vary mg lengths,
This arrangement is shown at Kig. 2, J*° being
the springs, which bear upon the journals of
one of the conveyer-rollers.J”. The journals
of the roller on which the springs act are sup- .
ported in slotted bLoxes, whieh allow them <to
move sufhclently, and at the same time guide
them in moving. In the present machive the
upper reller, J7, of the upper series of con-
veyor. hauds, the lower one, J? ot the lower

:;mller of a series of pulle; s, each of whiehy,as

shown in Fig, 6% is secured to the roties shaft 5 s
by a speeies of universal joint, which. permlis R T
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Series, and the outermost roller, J/, of the rak |

ing-bands, are those to which this spring ad-
justing apparatus is applied.

As we have stated before, the grain is de-.

livered by the conveyer upon an clevated plat-
form, formed of rails B’, whence it descends
to the binding apparatus. This elevated plat-
form extends over the driving-wheel C. and
slopes downward toward that side of the ma-
chine further from the rake. Its slope or in-
clination is' sufficient to permit the grain to
shde down freely by its gravity into a vertical
cerib, K, in which the grain is eompressed: into
bundles or sheaves and encircied with the
binding-cord. |
In the machine we are describing the rake
and conveyer work continuously, while the
binding apparatus must of necessity receive
the grain at intervals in order to convert it
into sheaves, . The conveyer is, therefore, con-
tinually delivering the grain upon the ele vated
platform, down which it slides toward the
binding-crib. The descent of the grain is,
however,stopped by a gate, K/, which remains
closed until thebinding apparatus has formed
a sheat and discharged it, and is then raised
to permit the descent into the erib of the grali
which has meanwhile accumulated upon the
elevated platform. This gate is composed of
a scries of teeth projecting from a horizontal
stock, which is connected by radius-bars K2
with pivots K3 secured to the frame of the
machine at poiuts near the upper rollers of the
conveyers.. This gate remaius down by its
gravity until raised to permit the descent of
the grain into the erib. When raised it inoves
up behind a fixed screen, K% which protects
the gate-stock from the graiu upon the plat-
form. The. raising of this gate is effected in
the present instance by the rising of the com-
pressor, in a ‘manner we shall presently de-
scribe. _ o |
- The compressing-crib, which receives the
grain delivered by the raising of the gate, is
formed of two parallel sets of ribs, b b', which
inclose.a space between them equal in Dreadth
with the diameter of the sheaves to be formed.
The ribs ¥/, at the inner side of the erib, pass
down to the bottom of the frame of the car-
riage, where they extend across the erib in
circular curves to form its bottom. The ribs
at the outer side of the ecrib are divided into
two sets, one of which, b, extends from the
top of the frame to a cross-rail, 0% and the
other set, 0% extends from the cross-rail to the

bottom of the crib, which they partly cross in-

circular curves. These lower ribs are hinged
at their lower extremities to the correspond-
ing portions of the iuner ribs, and are con-
structed to turn laterally upon their hinges,
and thus forn a gate for the discharge of the
bound sheaf. Thé crib thus formed is trav-
ersed by the com, ressor 1,2, whose office is
to compact into a sheaf the loose grain dropped
Into tlie crib by the raising of the platform-
gate; and to hold the sheaf thus formed until

the bindihg is completed. This compressor

torined wholly of metal.

consists in this instance of a componnd beam,
¢, exiending the whole length of the crib, and

fitted with a series of inverted crutches or

voke-ribs, ¢/, which project from its lower edae

and correspond in position with the station-
ary carved ribs of the crib. This compressor

18 constructed to traverse up and down in the

crib upon guide-rods L' which are secured

to the frame of the carriage. It is moved at
the requisite intervals and held in the proper
positions by the action of a cam, L, which is
secured to the cam-shaft M of the binding
mechanism. This cam, as shown in detail at

Figs. 32 and 33, acts upon a friction-wheel,

L/, secured to the lower extremity of an up-
right bar, 1% whose upper extremity is guided
by a guide-box, L?, while its Tower extremity
15 also guided by being forked to traverse
upon the cam-shaft M. The sliding bar 12 is
connected, by a livk-rod, L4 with an arm, L5,
projecting from a transverse rock-shaft, LS,
whose journals are sapportedin suitable boxes
formed in plates L7 secured to the frame of
the machine. This transverse rock-shaft is
fitted with a secoud arm, 18, which is con-
nected, by an adjustable connecting rod, 1o,
with an arm, L'% prejecting from a longitudi-
nal rock-shaft, L', that extends parallel with
the compressor L. The extremities of this
longitudinal rock-shaft LY are fitted with
arms LY, whose ends have wrist-pins LM se-
cured to them, which are received in sloty
formed in lifting-levers L', These latter are
pivoted at one of their extremities to the
frame of the machine, while their other ex.

tremities are connected with the opposite

traverse-blocks 1S of the compressor-beam
by means of suitable link-rods L7 The op-
eration of this mechanism is such that, as the
cam is turned by the revolution of . the ‘cam-
shaft, the compressor is alternately depressed,
held stationary, and permitted to rise, which
last operation is effected Ly the action of
suitable springs, which, being connected with
the arms L of the longitudinal rock-shaft LY,
are extended when the compressor is de-
pressed, and act by their tensive force to re-
raise them, together with the <ompressor
upon which they act, whenever the shape of
the cam L permits them to rise. .

~ The mechanism for effecting the binding of
the gheaf is mounted upon a separate frane,
which is removable from the frame of the ma.
chine, and which, being of small bulk, may be
The principal op-
erations effected by this mechanism are, first,
operating the compressor, by which the sheaf
1s formed as above stated ; second, encireling
the grain with cord from a reel or bobbin
third, severing the band or portion around

the sheaf from that upon the bobbin and tying
it into a kuot; fourth, operatin g the dis

charger by which the bound sheaf is delivered
from the machine. These principal opera-
tions are subdivided into secondary - ones,
which are all effected by the rotation of the

cam-shatt of the binding mechanism acting,
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through the intervention of suitable cams, |

treadles, connecting-rods, and levers, upon the
jnstraments which pertforin the work. This
binding mechanism is represented in detail
on a scale of six inches to the foot at IFFigs. 7
to 31, inclusive, to which this poriion of our
specification particularly refers. In these va-
rious figures the mechanical devices for effect-
ing each novement areshown from their source
of motion or.the cam-shaft to the point at
which they act. - |

The ¢ord by means of which the grain is
bound is contained upon a spoel, N, which fifs
tightly upon aspindle, N/, but can be removed
wlien the cord upon it is used up- to be re-
placed by a full spool. The spool spindle is
fitted with a coliar on which the spool-head
rests, and with pins d d, which engage in cor-
responding holes formed - therein, and thus
cause the spool and its spindle to turn simul-
tanecously. This spool-spindle is supported
by a frame, N2, connected with the frame of
the binding mechanism. 1t is fitted with 2
pinion, N?, whose tecth ehgage with those of
a wheel, N4 mounted upon a tubular shaf,
N5 parallel with the Dbobbin-spindle. Thé
body of this wheel is traversed by'the armns
of a spring.clutch, N6 which, passing throngh
slots in the wheel, bear upon thie face of a disk,
N7, on the opposite side thereof: This disk is
faced with leather ‘or some other soft sub-
gtance, and the arms of the clutch are rough-
ened to indent themselves therein, This disk
is secured to a sleeve, N° which is construct
ed to turn freely upon the tubular shaft, and
has a spring coiled upon it which tends con-
stantly to turn the sleeve, together with the
tubular shaft and’ cog-wheel, with which 1t 1+
-eonnected by the spring cluteh, in such a di-
rection as will effeet the winding up -of the
¢cord upon the spool. The clutch is moved
from the disk, to break the connection between
tlie spring N? and the spool N, by means of a
cam, N!° upon the cam-shaft M, acting through
a treadle, N, and a piston-rod, N, the last
of which is contained within the tubular shaft

N and acts directly upon the cluteh N°%. When

the connection is thus broKken, the spring, if
previously contracted, tends to unwind and
regain its most distended form, which opera-
tion is limited by the striking of a pin, N,
screwed to the disk N7 against a fixed arm,
Nit, secared to the spool-frame.

The cord from the spool is condueted through
an'eyelet in o bracket, N, to the inner ex-
tremity of a tubular cord-teeder, O, supported
in suitable bearings upon the frame of the
binding mechanism. The office of this cord-

feeder is to present the extremity of the cord.

to 4 pair of nippers, by whose actionasufficient
length of cord to encircle the grain delivered
into the crib is drawn off. This cord-feeder
is moved toward and from the adjacent side of
the compressor (when the same is depressed)
by the revolution of a cam, O, on the cam-
shaft M aeting through {he intervention of a
trewstle, O?, conveéeting-rod 0% and elbow:

J

[ l‘ .

lever Otupon pins 0% which project laterally

in opposite directions from the cord-feeder,
and are received in slots formed in the longer

forked arm of the eibow-lever, The cam acis

to draw the corn-feeder inward, or from the
compressor L'2, and to hold it in that with-
drawn position until it is to be moved forward,

which operation is effected by a spring, O°

situated beneath the treadle 0% and acting
antagonistically to the cam O/, and causing

| the shoe of the treadle to enter a noteh in the

cam whenever the latter turns to the proper
position to adwmit it, and thus permit the out-
ward or forward movement of the cord-feeder.

The cord feedér is tubunlar, and the cord
passes throughit. Itisessential that the cord
should be held firmly by the cord-feeder while
the latter is moving forward to feed it to the
nippers, while at other times the cord must be
permitted to run freely through the cord-
feeder. This gripping and releasing of the cord
is effected by a spring gripping jaw, P, which
enters a slot formed in a protuberance, O,
apon the cord-feeder, and is connected with

rod, P/, that extends downward to alever, P,
‘Deneath. . This lever is pivoted at its middle

to one of the side rails of the frame, and its
opposite extremity is connected with a treadle,
Ps, that is pressed upward by a spring; P~
This spring tends to depress the rod P’ and
oripping-jaw Pyand thus keeps the latter bear-
ing upon the cord in the cord-feeder, while at
the same time the length of the rod P’ is such

that it does not oppose. any appreciable ob-

stacle to the movement of the cord-feeder by
its appropriatecamand spring. Thegripping-

jaw is raised when required to permit the free

passage of the cord by the depression of the

treadle P3, which is effected by a cam, P, se-

cured to the ¢am-shatt M.

The pair of nippers e, by which the cord
presented by the cord-feeder is seized, .are
mounted upon the lower extremity of the nip-
per-stock ¢/, which is constructed to slide ver-
tically in guides furmed in a bracket, ¢’ that

projects laterally from the compressor L'

This stock is pressed downward by a spring,
&3, and its downward movement under the
action of this spring is limited by a pin, €"

‘The pair of nippers is pivoted at the axis of
its two jaws to that side of the stock whichy
“when the compressor is depressed, faces the

extremity of the cord-feeder. The opposite
side of the nipper-stock, or that adjacent to
the grain in the crib, is fitted with a fork, ¢,

whose office will be hereinafter stated. Krom

the connection of the nipper-stock with the
compressor it is forced to travel with the lat-
ter, and is therefore depressed when the com-

pressor is descending to compact the grain in

the crib, and raised again when the compressor
is raised to permit the passage of a fresh quan-
tity of grain from the elevated platform.

The jaws oi the pair of nippers are pressed

‘toward each other by a pair of springs, ¢
which act upon the shanks of the nipper-jaws,

and tend constantly to hold them closed. The

L
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jaws are opened when necessary by the action

extremity ol an arm, ¢, that projects from a
rock-shaft, ¢>. The latter is supported by a
pair of standards, €' erected upon the frame
of the binding mechanism, and is fitted with
a second arm, e, which is connected by a 1¢xl,
¢, with a treadle, e, beneath. This treadie
I8 operated at thie proper periods to drive the
wedge-block by means of a cam, ¢, upon the
cam-shaft M. It is returned to its position to
draw back the wedge-block by means of a
spring, ¢, which acts upoun its lower face. in
opposition to the cam. When the wedge-block
Is moved by the cam, it enters point foremost

thus causes their jaws to diverge or open, and
when 1t 1s drawn back by the aetion of the
spring, after the projecting portions of the
camn have passed the shoe ¢'® of the treadle ',
1t retrogrades from the shanks of the pair of
nippers, thus permitting them to be foreed
toward each other and closed Ly the action
of the springs .

The mnipper-stock in descending strikes
against a forked standard, n, which is secured
to the front plate of the frame of the binding
mechanism.
to permit the passage of the cord through it
in a direction at right angles with the com-
pressor-bean, and also the passage of the
tying-forceps in a direction paraltel with the
compressor-beam, and therefore atrightangles
‘with the cord. '

The tying-forceps consist mainly of two

secnred.  Oune of the jaws, 77, is fixed to the
snauvk. The other, £, is hinged therete so that
it can move toward and from the fixed jaw,
and thus open or close.  In this opening and
closing it is guided by a steady-pin, 7%, which
projects from the iuner face of the fixed jaw,
and enters a slotinthe nmovable jaw. The lat-
ter 1s pressed constantly from the fixed jaw
by the action ot a spring, which is inserted be-

This standard is doubly forked :

_ | means of two collars, /12, which are secured
of a wedge-block, ¢, which is secured to the

to the shank of the forceps and embrace the

opposite faces of the swivel-ring.
The formation of the knot on the bindin o-

~cord requires not ouly the longitudinal move-

ment of the forceps, but also their revolu-
tion upon their axis and the opening and «los-

“Ing of their jaws. The turning of the forceps

!

|

1

in one dirvection is effected by the operation of
a cam, f1% sccured to the cam-shaft. This
camactsupon a treadle, £, which is connected
by arod, /", with the hinderarm, 15, of a lever,
which Is pivoted to a standard upon one of

' the side rails of the binding mechanism, and

- has its longer arm formed into a toothed sec-
between the shanks of the pair of nippers, and |

tor, f17, whose teeth engage with those of a

| pinion, /% secured to the shank of the forceps.
- T'his pinion has sufficient breadth of face to be
- constantly in gear with the toothed sector in

whatever position the forceps may be placed
in their longitudinal movement. The return-
ing of the forceps when the projections of the
cam have passed the shoe of the treadle is
effected by a spring, /%, which bears upon the
lower face of the treadle, and tends to keep
its shoe in contact with the periphery of the
Cal.

The opeuning of the forceps is effected, as

- before stated, by the sprine between their
Jaws. Their closing is eftected by a spring, ¢,

acting upon a treadle, ¢/, beneath the cam-

-shaft g% This treadle ¢’ is connected by a

'rod, ¢°, with the hinder arm of a closing-lever,
gt The latter is pivoted to the standard g,
_ ~and 1ts frout arm is arranged to rise and fall
Jaws, f /' and of a shank, /% to which they are

in transverse slots formed in one of the stand-
ards 1 which the tying-forceps are supported.
That extremity of the closing-lever which

- works in the standard is enrved out to fit the
- exterior of the forceps. The treadle g’ 18 de-
- pressed, whenever the forceps are to be opened

tween the adjacent faces of the two jaws, and .

tends constantly to keep them open, and re-
open them whenever the force by which they
have been closed is removed. |

The tying-forceps are constructed to trav-
erse to and 1ro 1n the direction of their length
in slotted standards 7% They are moved for-
ward or toward the forked standard n by
means of a spring, /°, which bears dgainst the
extremity of their shank. It isecaused to ret-
rograde by the action of a cam, f% which acts
npon a treadle, /7, that is connected by a rod,
J*ywith the shorter arm, /9, of an elbow-lever,
which is pivoted to the frame, and whose
longer arm, f%% is forked and fitted with a
swivel-ring, /!, throngh which the shank of
the forceps passes. The opening in this
swivel-ring is sufficient to permit the forceps
to turn freely in whatever position it may be

placed by the actions of the cam and spring, |
and the forceps are forced to move longitudi-

nally with the swivel-ring and elbow-lever by

by the spring between their junws, by means of
a cam, ¢, upon the cam-shaft; and when the

projecting portions ot'this cam passthe treadle-

shoe ¢ the spring raises the treadle, thus
depressing the front arm of the closing-lever

~upon the forceps and forcing their jaws to

close. In order that the treadle-spring may
perform its work efficiently, it must be made
considerably stronger thau the forceps-spring.
whose tension it has to overcome in depress-
Ing the closing-lever upon the foreeps.

The oftice of the forceps is to close upon the
extremities of that portion of the cord whiech
has been extended around the grain in the
crib, to form them into a loop, to hold them
while their ends are turned and projected
through the loop, to form a knot, and to per-
mit the knot thus formed to escape. The pro-
jection of the ends of the eord through the
loop formed by the, forceps is effected by a
finger, 4, which projects from the front end of
a finger-stock, h; and in order that the ends
of the cord may be tightly stretched aeross
the loop, to insure their being canght and
vashed through by the end of the finger, their
passage between the prongs of the fork =




 is constructed to 8lide toward and from

w0

 ghould be slightly retarded by a spring, #/,

which bears agaiist them. The finger-stock
the.
orib in slots formed in the standards 22 A%, It

 ismoved to and fro at the proper moments by
~ means of a cam, % and spring, 2% The can

1 is secured to the cam-shaft M, and acts upon
s, treadle, 1%, on whose lower face the spring

~ bears. This treadle is connected by a rod, 1’

with theshorterarm, 27,of an elbow-lever,which

s pivoted tothesiderail of the frame, and whose
longer arm, A%, is forked and embraces & wrist-

- pin, 19, that projects from the side of the fin-

 ger-stock. The cam in turning depresses the
treadle 7° and forces the finger & forward to
puash the ends of the cord through the loop.
When its projecting portion has passed the

- treadle shoe, the treadle is raised by the spring | theco: a1l N

the knife and severed while running from the

| cord-feeder, a-rounded guard-bar, 8%, Fig. 10, |

‘is placed between the kuife and theerib g lit-

" Deneath to- withdraw the finger to its first po-

- sition. . | - B
~ ‘Those sections b of the outer ribs of the erib
~ whichform the gate to permit the escape of the

bound sheaf are all linked together by & con-
necting-rod, R, so that they are compelled to

twin simultaneously upon their hinges. This
~ ¢connecting-rod is connected by a link, R/,with

~ the upper extremity of an arm, R? thatispiv-
~ oted transversely to the outer extremity of a
rock - shaft, R% The latter extends inward |

~ across the frame of the crib, and is fitted at 1ts
inner extremity with ah arm, R%, (shown in de-

~ tailat Figs, 23 and 25,) which is connected by |
arod, It’,withaslide,R% Thelatterissuppors-

~ cedin slotted standards R?, secured to the frame

of the binding mechanism and moved longi-
~tudinally to rock the shaft R3 and thus tarn
down to depress the sections of the gate by
meauns of a cam, R5, upon the cam-shaft, act-
ing upon a shoe, R upon the slide. The rock-
shaft R%is turned back to its first position,
and thus turns up the sections of the gate by
means of a spring, B Fig.4, which; being con-
nected with an arm, R, secured to the rock-
shaft I3, is extended whenever the slide R’ 1s
moved by the cam, and as soon as the cam
ceases to act contracts again to move the rock.
shaft, the gate, and the slide to the positions
which they severally occupied before the cam
began to act. | o

In binding the sheaf it is necessary that that
portion of the cord which encircles it should
- be severed from the rest. This severing 18
effected at the proper moment by a pair of

shears, one blade of which is sfationary and
The stationary dblade

the otber is movable.
S is secured to a standard, &, in such a post-
tion :that the cord - feeder O can move to and
fro above its edge. The movable blade or
kunife S? is secured to a stock, S% which works
up and down in a slét in a bracket, 84 that pro-
jects from the standard B/, which supports
the fixed blade S. The lower extremity of this
stockis counected with a compound treadle, S,
which is depressed by a cam, 5% and raised by
a spring, 8% The object of using a compound
treadle is to obtain the requisite motion with
a comparatively slight angular movement of

. '9,030

the eam. The back of the mm'rame b]zide 5¢
is firinly secured to the stock S%,  Its frontis

received in a groove furined in tie staudard

| 8, by which it is guided in moving. Thevcut-

sufficiently above the track of the cord-feeder

 The cutting-edge of this blade is ineclined in

~which tends constantly to press the blade 5°
toward the grooved standard in which. its
front side slides. .
Mo protect the cord from being drawn against

‘tle above the track of the cord feeder, so that

kuife.

“a mutual relation to each other, so that they

turned simultaneously by its revolution. The -

cured to o sleeve, M?, above. This sleeve I1s

gage with those of a second pinion, M?, which
is secured to a shaft, MS This shait 1s sup-
ported by the staudards M’ of the frame of.the
binding mechanism. Itis fitted with a conical
belt-puliey, M8, to which a rotary motion 1s
imparted by a belt that is drivén by a corre-
sponding reversed conical pulley, M7 secured
to a shaft, MY, near the hinder side ot the ma-
chine. This shaft is driven by a pinion, M'Y,
which gears into an intermediate wheel, M*,
which in turn gears into the main driving cog-
wheel D. Theobject of the intermediate wheel
is to permit of the raising and lowering of the
carriage-frame upon the running-wheels with-
out breaking the connection between the
toothed driver D and the pinion M'". Inorder
that the intermediate wheel may move to ac-
commodate itself to this change in the rvelative
positions of the driver and pinion, it 13 pivoted
in a swinging frame, T, which permits 1t to
rise and fall with the depression and elevation
of the frame of the machine, and at the same
time holds it in the proper position for engag-
ing with the teeth of the pinion. The swing-
ing frame T is constructed to turn upon the
pulley-shaft MY as an axis, and 1S secured 1
any desired position by means of a screw, 1/,
The pulley-shaft M is fitted with a pulley,
U, from which a belt is conducted to the cor-
responding pulley U’, secured to a counter.
 shaft, U2, near the front of the machine, which
| is thns caused to revolve by the rotation of

ting-edge is formed upon the lower side of the o ﬁ
| blade. When the stock-is raised this edgeis

 to permit the latter to move freely beneath 1t. o

order to produce a drawing cut, aud this draw-
ing action is enhanced by perhiitting the stock
to move laterally in its slot in the brackes, .
while at the same time & too great movement
is prevented by the actiou of the spring &%

as the card is takén off by the nippers it is o
‘held down by the bar until it has passed the

| mhe various cams upon the cam shaft bear
| actuate the instruments to which they give o
motion in their proper relative order. Asthey - .
are all secured to the samne cam-shaft, they are

cain-shaft is fitted with a cog-wheel, M/, whose =
teeth engage with those of & vinion, M4 ge-

Atted with a second wheel, M4, whose teeth en-
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the driving-wheel D. This counter-shaft is
fitted with a second pulley, U3, from which a
belt is conducted to a pulley, U%, upon the
crank-shaft H? which operates the sickle. It
1s also fitted with a third pulley, I%, from which
a cord is conducted to the pulley I3, secured to
the shaft of the reel 1% The upper roller, J5,
of theinner conveyer-apron iscaused torevolve
by a belt or cord that encircles pulieys J* J2,
secured respectively to the crank-shaft and to
the roller-shaft., The upper roller of the outer
conveyer-apron is driven from the inner one by
means of a pair of cog-wheels, J°.JY, secured
to the shaftsof the two. And, finally, the inner
roller of the raking-bands is driven by cog-
wheels J% and J%, secured respectively to its
shaft J2%, and to the shaft of the adjacent roller
J* of the conveyers-apron, so that all the act-
ing members of the machine are caused tomove
by the revolution of the driving-wheel C.

We have already described the operation of.
the sickle, the rake, and the .conveyer in treat-
ing of these several apparatus. We have also
traced the cut grain toits delivery upon the ele-
vator-platform, and toits stoppage there by the
action of the platform-gate. It remains for us
todescribetheoperationof the binding meehan-

ism.

in commencing this deseription we will sup-
pose tnat a bound sheaf has just been dis-
charged from the machine, that the discharg-
img-gate b* has closed,and that the compressor
L 1s in the position to which it was allowed to
rise under the action of the compressor-springs,
to leave the bound sheaf free to pass out of
the discharging-gate. The cam-shaft is at this
tine in such a position that the compressor-
cam 18 acting upon the friction-roller 1./ at the
pomnt. Consequently, as the cam-shaft turns
in the direction indicated by the arrow in Fig.
53, the sliding bar is raised and the compress-
or correspondingly depressed. When the com-
pressor reaches the lower extremity of its
downward stroke it is held stationary for a
short period by the action of the coneentric
portion ¢ of the compressor-eam. During this
pertod the cam-shaft continues to turn, and
the pair of nippers e are opened by the action
of the appropriate cam e, As soon as the pair
of nippers have opened, the cord-feeder O is
projected forward to feed the extremity of the
binding-cord between the nipper-jaws. When
this 1s effected, the pair of nippers e are per-
mitted to close under the action of the nipper-
springs and gripe the cord firmly, The moment
this is accomplished the clamp P is raised by
its cam P to free-the cord in the cord-feeder.

its nghest limit,  As it rises it draws off the
cord from the spool N, which, in turning, winds
ip the spool spring N9 thus keeping a con-
stant strain upon the eord drawn off. Asthe
~ompressor approaches its highest position the
extremitiesof its beam, striking the lower sides
of hooks K which project from the outer ex-
tremities of the radius-bars K2 of the platform-
gate I/, carry this gate up with the compress-

- atb the time.
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or, and thus permit the grain that has aceu-
mulated upon the platformm B’ during the for-
mation of the preceding sheaf to slide into
the crib. As the grain enters the crib it de-
fiects the binding cord, as shown in Fig. '3,

- previousiy extendod downward in a straight

line from the pair of nippers to the binding
mechanism, and whish now, as shown by a
crooked line in Fig. 3, extends nutward from the
pair of nippers, down the o:ter side of the
grain fallen i:to the erib, and thence inward
beneath the same, and through the forked
standard »n to the cord-feeder Q.-- This de-
flection 18 accompanied by the unwinding of
more cord from the spool, and consequently
a still greater winding up of the bobbin-spring.
The compressor is permitted to remain at its
highest position a sufficient length of time to
permit the passage of the mass of grain from
the platform to the erib by the shape of that
portion of the compressor-cam which is acting
This portion ¢ of the cam is con-
centric, so that, althongh the cam-shaft turns
withoutinterruption, no motion is imparted by
this portion of the cam to the sliding bar 12
When the mass of grain has passed into the
crib, the compressor is depressed. As it de-
scends to compress the grain, the platform-
gate1s lowered to shut off’ the passage of grain
from the platform, as continually fresh quanti-
ties are being delivered thereon by the con-
tinuous action of the sickle, the rake, and the
conveyer. As the compressor continues to
descend. the slack of the binding-cord, caused
by the approach of the pair of nippers to
the binding mechanism, is rewound upon the
spool as fast as formed by the action-of the
spiral spring NY, so that when the compressor
approaches its lowermost position the.cord is
strained by the force of the spring around the
compacted grain. - The pair- of nippers ¢ is

held 1o such a position by the stock from
| which they project, thatin descending with the

compressor, they pass on the inner side of the
torked standard, so that the extremity of the
cord held by them is strained across the forked
standard n, and lies upon that portion ex-
tending from the cord-feeder O, while the
forked plate ¢°, which is secured to the outer
side of the mnipper-stock, passes down the
outer side of the forked standard n, and, em-
bracing tho cord extending from the pair of
nippers to the grain between their two prongs,
prevents it from rising or moving laterally.
The compressor does not descend at once to
its lowest limit, but stops when the bottom

ot the nippers-stoek strikes the upper extrems-
The compressor L is then permitted to rise to

1ty of the forked standard n, and remnins sta-

tionary a short period in this position to give

time for the seizing of tle cord by the tying-
forceps f, which have been opened by the
action of the appropriate cam during the de-
scent of the compressor. The tying-foreceps
are now advanced intu the forked standard,
the apper jaw passing above and the lower
jaw passing beneath the two extremities of
that portion of the cord around the sheaf
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which have been stretehed across the stand-

ard. As soon asthe forceps have advanced

sufficiently to receive the cord in the notches
v, their jaws are closed by the c¢losing lever.
They are then drawn back a distauce about
equ‘tl to their diaincter, and at the same time
the compressor is dﬁ[)lt“abt‘ll still farther to
lessen the circumfercnce of the sheaf, and
thus perinit the cord to be drawn along by the
torceps. When the latter have reached their
backward position, they are turned three
quarters round by the action of the toothed
sector /17 upon the forceps pinion /%8, thus
twisting the loop formed DLy .their backward
inovemnent and causing the cord to cross their
forked extremity. 'The forceps are then ad-
vanced through the forked standatd to push
forward the loop formed in it until it arrives
opposite the extremity of the finger h, and as
this movement takes. phme the cord is severed
by the action of the shears S 8% just in frong
of the cord feeder O.
e are also opened at this time to. release the
extremity of the cord which they had previ-
ously seized. DBy this advance of the forceps
the extremities of the cord-or band around
thre sheaf, which are on the inner side of the
foreeps, are received into the groove ¢/ in the
side of their jaws, amnd are moved direcily

across the front notched extremity of the

finger 2. The latter is thén advanced to push
theso extremities through the loop of eord in
the forceps, thus complutmg the knot. As
SO01 1S the fin ger has completed its work, it
1§ withdrawn to its first position. As it leaves
the forceps, the latter are retrograded a short
distance to bring the slack knot to the middle
of the forked standard, and are turned the
remaining quarter of a revoluti,cm. They are
now permitted to open by the rvising of the
closing-lever g* and at the same time the
compressor 1s permitted to rise and release the
grain. The latter tends to expand from its
compressed form, thus straining the band,
drawing its knotted extremities trom the opeu
tying-forceps, and tightening the knot. The
bound sheaf in-its expansion presses against
the inner ribs, starts itself outward aul
rolls laterally out of the opening left b} the

discharger-gate, which has meanwhile been

depressed by the action of its appropriate
cam.

While the knot has been formmﬂ the thread-
clamp P has been permitted to rec,la,mp the
thread in the cord-feeder O. The spool-spring
N? has also been disconnected from the spool
to permit it to assume its relaxed state, after
which it has again been connected therewith.
Wihile the sheat is rolling out of the machine
the tying-forceps are closed and are jturned
back a complete revolution, to be ready to act
again, and after the she af has escaped the
discharging- cate is raised again to close the
opening in the side of the (,1*113

The operations we have deseribed have been
effected by a single revolution of the cam-

shaft, and the seveml members of the binding

we have. thus far described.

The jaws of the nippers

blades, whose

t0 1t a lon ger aud slower stroke.

mechanism have attained the proper positions

for commencing- the. binding of a new sheal,
the first- operation being the descent ot t]w
compressor and the seizing Ly the pair of nip-
pers ¢ the end of: the coril presented LY the
c¢ord-feeder O.

Assomeof the ouezfmtmna we have deseribed

are effected simullaneously with others; we
have prepared the diagram Iig. 8, which
shows the relative angular distances through
which the cam-shaft moves to perform the va-
rious operations aud the order in which they
are cftected.
- The various parts of the machine we have
described may be modified to a very great ex-
teut without overstepping the limits of our
invention ; and we have devised numerous
modmwtlous some of which may by difierent
constructors be. deewmed preferable to those
We will there-
fore proceed to indicate briefly sueh of these
modifications as we believe to be the Lest.

The sickle may be modified by construeting
the blades of flat plates, which may be con:
VGHILIlﬂj formed by grooving a plate of steel
in a planing-machine and cnttmtr it, either ob-
liguely or at right angles to thu grooves, into
blades of a suitable width, which are then se-
cured to the stocks. When formed In this
mauner, it will have the section represented at
Fig. 34, "the ribbed or grooved surfaces of the .
blades bunﬂ' outside and meeting at a sharp
angle to form the compound cuttmﬁ' edge,
The grooves on the two blades may be mclmed
in opposite directions to theedge. The method
we have described of fommno* ribbed sickle-
serrated cuttmﬁ edges are re-
newed by simply beveling oft The Tront edge
on the smooth side, may also be applied to
sickles with single blades.

The mtltrantq.ges we have stated as res ultuw
from. the compound jumping movement we
have described may be attained to a certain
degree by dividing the movement betweeii the
two blades of the compound sickle. Thus,for
example, the apper blade may be a,rmlwed to
move to aud fro with a saceession of bhOI‘t Vi-
brations, while the lower one is moved siinul-
taueoubl_} to and fro beneath the upper, but
with longer and slower strokes, or the relative
move‘mwtb of the two may be reverscd. The
mechanical devices for commuunicating this
compound movement to the sickle-blade may
also be varied. Thus, for example, eccentrics
may be used in phu,c of cranks, and instead
of using an elbow-lever pivoted to a swinging
arm the latter alone may be employed. In. “this
case the connecting-rod should bé Jomed near
1ts middle, and be deflected alternatel y up and
down or to the right and left, so as to vary its
effective length, and thus 1)1‘0(1[1(}6 short vi-
brations, while the swinging armn is imparting
SuCh @l ot~
ranwement is shown at Fig. 33. The same
wmpound movement may be produced by the
rotation of a single shaft instead of employ-
ing two for the.purpose. A very convenient

o




9,930

way of effeetiing this objeet is 1o apply an ee-
centrie toothed cam to the shaft, the blade ov
connecting-rod being kept i contact with the
cur DY a spring, as shawn in Fire, 36,

L

13

~arrangement may be expedient 111 a maehine

n which the grain is to be conveyed horizon-

tally, but whenever the direetion of inovement;

L

ingtead of adjusting the cutting-blade npon -

its stock to bring ifs cutting-edge into the
proper posiiion with réspect to the stnbble-
guard and shield, the blade and stock may be
moved forward togcether, or the shield or stub-
ble-guard, or both, may be made adjustable for
e purpose of setting them and the knife from
uine to thme into the proper relative positions.
. The water for moistening the sickle-blades
may also be applied to their outer or inner
surfaces, o1 to both. We consider this portion
of our invention of great practical importance,
asitpreventsthe “gumming,”asitiscommonly
called, ot the sickle, which hias proved to be
one of the greatest impediments to thesuccess-
fn] cutting of grass and grain by machinery.
‘the water prevents the gummy matter from
drying, and dissolves and washes it from the

sickle. This water may be applied in various

ways, and may also be used in a hot state by
making the reservoir in the form of an annular
boiler having a small furnace within it.

1t may also be found advisable to dissolve
alkalies or other substances in the water to
augment its cleansing properties. Substances
may be used which will act to saponify the
gummy natter, and also to convert it into a
labricating compound, which will facilitate the
movement of the sickle-blades. In such cases,
nowever, the sickle and other portious of the
machine connected therewith, shorld be care-
tully washed at the close of each day’s work
to prevent them from rusting. The upper
blade may be perforated to allow the water to
ooze through i1t from within to keep its upper
surface wet., |

The raking mechanism may be driven di-
rectly from the shaft, instead of through the
conveyer, by means of a suitable belt and belt-

shafting. the sections of which are connected
by universal joiuts, as may be deemed most
suitable. It may also be found advisable to
supportthe upper membersoftheraking-bands
at points between the two end rollers upon in-
termediate rollers. The rollers may also be
divided transversely into sections whose ad-
Jacent extremities are supported by interme-
diate bearing-rails inserted between the front
and back rail of the raking-platform. Itmay
also be found advisable to stud the bands with
teeth to prevent the slipping of the grain.
The conveyer may be modified in various
ways. Lhus, for example, the bands may, by
means of suitable rollers, be made to assume
the configuration of the mold-board of a plow,
and thus receive the grain horizontally and de-
liver it upon end, by which means the sheaf
may be formed upright instead of horizontally
The raking and conveying bands may also
be counected, sa that the same bands extend
from the extreme roller of the raking apparatus
to the extreme one of the conveyer. Such an

18 changed so s fo require the leflection of
the bands, we Liiuk it best to divide the rak-

-Ing and conveying bands at the point of de-

0 a horizontal position.
2 fippmg platform may be arranged either

dection, as we have done in the machine we
have deseribed.

Lhe elevator, 1nstead of being ¢omposed of
a series of independent endless hands, each
armed with a series of teeth, mav be made of
an endless series of rake-heads linked together
and carried around in endless succession on
drums, as shown in perspective at e, 36,

The elevated platform instead of being sta-

tionary and permanently inclined may be sup-

ported on piveots, and arranged to tip the grain
recelved upen it into the binding-crib. This

tipping shouw:d be effected at the proper mo-

ment by means of a cam upon the shaft of the
binding mechanism. Such an arrangement
mnay be deemed advisable by some construet-
ors, as it dispenses with the necessity of em-
ploying the platform-gate to shut off the pas-
sage of the grain to the erib, which operation
may he effected by simply bringiug the platform
The pivots of such

near the middle of its sides or near its upper
or lower edges, as may be deemed advisable.

- By coustrueting the tipping plattorm as shown

in I'ig. 36", it may be used both as a conveyer
and platforms. When its iuner curved edge is

depressed, it will receive the grain from the

rake, and when raised up, as shown by the red
lines in Kig, 36°, the grain will slide off iuto

¢ertb to be bound.

The platform-gate in ths machine above
described is coustructed to rise aud fall. Such

‘a gate may in many cases be replaced with

advantage by a rotating gate consisting of
two or more series of arms projecting radially

from a common axis, which is turned at in-
pulleys, or by shafting and cog-wheels, or by |

vals, but alwaysin the same direction, to wove
one set of arms out of the way of the grain
and toc bring a fresh set into a position to act
when the grain has passed into the crib., Such
a gate will be similar to that of the ordinary
turnstile laid upon its side. It may be ar-
ranged to act not only as a mere gate, but
also as a feeding apparatus to drive the loose
grain quickly into the binding-crib. _ '
Thecompacting of the grain may be effected
by compressors of various forms and arrange-

ment, but all of which produnce the same re-

sult—that isto say, the compacting of the 1oose
grain into a bundle or sheaf. The varions
modifications we have devised for effecting
this purpose are so numerous that it would
be impossible to deseribe them all within tho
limits of this specification. We will, there-

fore, specify those only which we decni it 1most
Amportant that constructors of these maehines
. should be made acquainted with. |
Instead of employing a compressor which
extendsunbroken throughoutthe wholelength
of the binding-erib, a compressor of sections
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may be employed. ' Thus, for example, the com-

pressor may be composed, as shown at Fig.

38. of two crutchet-formed levers, which are

pivoted by their butts at the opposite ex-

tremities of the crib, and which are turned up
to admit the grain and release the sheaf, and
are turned down to effect the compression.  In
this case, as in that of others we shall men
tion, it will be advisable to operate the pair
of nippers by a separate arm, as shown at Fig.
39, which projects from a rock-shaftt.. :
The compression may also be effected partly
from gbove and partly from beneath, and this
method admits of numerous modifications.
Thus, for example, the bottom of the crib may

be formed of ribs secured to a beam similar to

the present compressor, and this movable bot-
tom may be made to rise either simultaneously

with the descent of the upper compressor or-
subsequent thereto; or the cgmpression may

be effected by two series of curved. arms at-
tached to separate rock-shafts; &8 shown at
Fig. 40, in which case the operation will be
analogous to that of compressing a sheat by
the haman arms. In order that these mechan-
ical arms may act efficiently, their extremities
should be extended sufficiently to enable them
to embrace enough grain in a loose gtate to
form a sheaf, and those in one set should be
arranged to pass by those of the other in clos-

ing upon the grain to effect the compression.

This arrangement of compressing-arms may be

modified by arranging the rock-shafts of the

two sets at opposite sides of the erib; or one
set of arms may be used in the place of the
viging and fallitig compressor we have before
described. -

The compression may also be effected wholly
from beneath by reversing the arrangemeng
of the crib, closing it at the top with curved
ribs, and inverting the compressor. In this
case the grain received upon the compressor
will be raised and compacted against the sta-
tionary curved ribs which close the top of the
crib. This arrangement is advantageous from
the facility with which the discharge of the
bound sheaf may be effected, for the ribs of
the compressing-beam may be secured to the
extremities of standards,. and projected up-
ward between inclined discharging-bars, as
showu in Fig. 41. In thiscase, the compress-
or, in- descending, will leave the sheal upon
the bars, as the ribs are drawn down between
them, andnodischarging-gate will berequired.
The loose grain, however, must not be ad-
mifted into the erib until the compressor has
raised sufficiently to close the opening through
which the sheaf has passed. Instead of actu-
ating the compressor by means of a single
cam, two cams may be used, which act-in sue-
session—one -to give the quick movement to
the compressor when but little resistance is
to be overcome, and the other to act when a
oreat compressing foree 1s to be exerted with
but little motion. o ' -

The different mechanisms we have deseribed
for effecting the compression may be varied

by combining parts of each. Thus, for exan-
ple, the inverted compressor we last described
may be replaced by one set of the curved arins,
represented at Kig. 40. The stationary ribs,
which form the top of the ribs, may also be
replaced by asecond set of curved armns, which,
in this case, may be made to perform the duty
of a gate to shut off the supply of grain from
the platform or conveyer during the formation
of the sbeaf. |

The compressor may also be constructed in
such manner that it performs the duty of con-
veyer as well as its own peculiar functions.
Thus, for example, it may have the form of a
hand-rake, as shownat I'ig. 42, which, advanc-
ing toward the farther extremity of a plat-
forin upon which the grain is delivered by the
raking apparatus, passes over the-grain and
descends beyond it, after which it, in 1{s ret-
rograde movement, draws the grain backward
and compresses it between its curved teeth
and a series of stationary teeth, or the equiva-
lent thereof, which form a binding-crib.

The compressor may also be made to per-
form its duty by compressing the grain hori-
zontally, and some of the devices we have
mentioned are well adapted to this method of
operation. Such a compressor may, however,
have the form of a series of large foreeps with
curved jaws, as shown at Fig. 43, which are
opened to admit the grain and closed to com-
press it. This arrangement may be varied by
inverting these foreeps and arranging them to
travel from the platform.on which the grain

is delivered by the rake to the p~int at which:

the sheaf is discharged, so that it may open,
descend upon the mass of grain, embrace it,
compress it, and hold it during the binding,
after which it may deliver the bound sheatf at
the side or back of the machine. |
Again, a horizontal compressor may cons 8t

of two series of ribs, which, as shown at Fig.

44, are arranged to move in doubly-curved

lines, so that they are forced to assume in suc-

cession the positions in which they are 1epre-
sented in red, black, and blue lines in the
figure, and thus open, compress, and drop the
sheaf. | ' |

The discharging of the bound sheat may not,
in some cases, be eftfected with sufficient speed
when this is done solely by its own weight and
elasticity. In such eases we propose to eject
the sheaf from the binding-crib by means of
saitable mechanism, which may either be oper-
ated by a eam on the cam-shaft of the binding
meckanism, or by some independent apparatus

~which produces the wished-for resnlt at the

proper moment., Thus, for example, a horl-

zontal piston-erutch may be arranged to trav-

erse the lower portion of the binding-enly, as
shown at Fig. 453 or the lower portions of the
inner ribs of the ¢rib may be connected with @
rock-shaft, as shown at Fig. 40, and turned
outward to eject the sheaf. The same result
may be attained by forming tire bottom of the
crib of cruteh-shaped ribs, which are all con-

nected to a horizontal beam or shaft, asshown
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at Fig. 47, so that by turning the shaft out-
- ward: the sheaf lying upon its ribs will be

thrown from the machine, after which the shaft ;

must be turned back again to aid in the forma-
tion of a new sheaf. This arrangement may
be varied by attaching a series of such erib-
bottoms to a shaft, as shown at Ifig. 43, and
turning the latter at intervals and always in
the same direction, by which means one erib-
bottom and the sheaf thereon will be moved
out of the crib, and the next succeeding crib-
bottom in the series will be brouglit into a
position toreceive the grain. A discharger of
-this description. may be varied te perform not
only its own peculiar functions, but also to
eftect the compression of the grain. Thus, for

example, the extremities of the ribs may be

prolonged and curved, as shown at Fig. 49, so
that each series may seize the grain in sue-
cession and compress it against a series of
arms, which, being subsequently withdrawn,
will permit the further turning of the ribs to
eject the sheaf from the machine. = Again, this
arrangement may  be varied by combining
the rotating discharger with a rotating com-
pressor, the two having the general form of
two wheels of comparatively small diameter
and great breadth, which, as shown at Fig. 50,
turn like 3 pair of ¢rushing-rolls upon paraliel
shafts or axes, so that their arms form cells in
which the loose grain is received and com-
pressed, and from which the bound sheaf is
permitted to drop. o

- We have already stated that the cord-nip-
pers may be operated by a separate arm, in-
stead of connecting it with the compressor;
but the method we have described of effectin g
the surrounding of the sheaf with -cord, by
causing the grain to pass across the track of
the pair of nippers, may be replaced by others.
Thus, for example, the pair of nippers may be
secured to the arm of a erank which is caused
to rotate round the grain. Suech an arrange-
ment 1s shown at Fig. 515 or a jointed arm like
that shown in I'ig. 52 may be employed to pro-
duce the same result. Such an arm may
be composed of wedge-formed links jointed
togetkher at their larger ends, and connected
by 2 cord at their small ends in such man-
ner that when projected from a case it shall
assume a curved form and carry the band
round the sheaf. Instead of carvying one coril
entirely around the sheaf, two cords wmay be
employed, each of which passes half-way
round, and which are united by knotting their
extremities on opposite sides of the sheaf.

The opening of the pair of nippers may be
effected by a descendin~ wedge-block instead
of one moving horizontaliy, or nearly so. The
wedge-Dlock may also be secured to a straight
bar and be moved in a straight line instead of
1n a curved line; or the pair of nippers may be
opened by a pair of diverging levers, or they
may be opened by twisting a bar between

~ *hem, or by means oi toggle-joint levers placed

opetwenn tnem, and by various other contriv-
anees too obvious fo need description. |
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-~ The various members of the binding mech-
anism may.be varied to an almost endless
extent. Thus, for example, the relative posi-
tions of the cams and treadles may be re-
versed, tua latter being arranged above the

former. Scck a modification or the arrange-

ment of the cam aud treadle of the cord-feeder
i3 shown at Fig. 53. Sjiral springs may also
be used in the place of plate-springs, as rep-
resented in the same figure; or springs of in-
dia-rubberor wood may be employed, if deemed
most suitable. The treadles may also be ar-
ranged at the sides of the cains, an example
of which is shown at Fig. 54.

Again, the return movements of the various
members of the binding mechanism may be
eifected by cams as well as the direct move-
ments, or the cams may give to the levers a
double movement, as shown as Fig. 55. Such
a modification, if applied to all, will require
double the number of cams. ' '

The cam-shaft also, in place of being paral-
Iel in direcétion with the shafts of the running-
wheels, may beat right angles or oblique there-
to, but such an arrangement would require the
employment of beveled gear or gunide pulleys
or their equivalents to change the direetion in
which the driving belts ran.

- The machine we have described is adapted
to binding each sheaf with a single band; but
1t will be obvious to the.skillful mechanicthat
the binding mechanism may be modified to
bind the sheaf with two or more bands with-
ouf inc easing the number of cams, and by
merely duplicating some of the other parts of
the mechanism. Thus, for example, if two
bands are to be tied, two forceps will be re-
quired, and these may both be moved simul-
taneously by the same cam and counter-spring,

The construction of the forceps may be va-
ried to a great extent. Thus, for example, the

jaws may be formed in one piece with the

spring, which causes them to diverge or open,

‘as shown at Fig..56, where the thin curved

connection constitutes the spring; orthe jaws

may be pressed toward each other by thix

spring connection, and opened by a recipro-
cating wedge-block working within them, as
shown at I'ig. 57; or the reciprocating wedge-
block may be arranged to act at right angles
with the forceps. Again, the two jaws may
he formed with shanks, which are pivoted
near their middles to the extremity of the slid-

1ing rod or stock to which they are sccured.

1The closing-lever mmay be replaced by a pair
of levers acting like the jaws of a pair of tongs,
and embracing the forcieps-jaws between them,
or by a ring which is moved to and fro upon
the forceps to press their jaws together.

Having thus deseribed our improvements
in machines for cutting, raking, and binding
grain, together with various modifications of
which the same are susceptible, what we spe-
cifically ¢laim is— -

1. The combination of a continunously-act-
ing rake with a binding mechanism acting
intermittently, substantially as herein set
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forth, which, among other things, gives tie
director of the machine an opportunity to ob-
serve the rate at which the grain for each sheaf
is accumulating, so that by hastening orretard

ing the operation of the binding mechanism,

by shifting the belt on the conepulleys, he can
inake the sheaves necarly of uniform size.
2. The method of compressing the loose
grainintosheavesvertically instead of horizon-
tally, whereby, among other advantages, the
lateral dimensions of the macuine are consid-
embly diminished, which adapts it the better

<0 running betWﬂ{!n stones and other obstrue-

tions, and enables it to cut the outside swath
1‘01111(1 a field with less trampling and waste
of the grain.

3. The shifting conveyer, by means of which
sheaves of vary mg, leng th may be bound round
the middlie withount changmn the relative po-
sitions of the cutting and tying machine, sub-
sj;_entiall y as hereln set'forth.

4..The combination, in a grain-harvester, of
the two series of bdlldﬁs. one or both almed
with teeth, for the purpose of carrying the
£Taln fwm the rake to the binder, 2s herein
set forth.

5. The combination of a shifting strinper
with & conveyer, substantially as herein set
forth.

6. The combination of the discharging- gaﬁe, .

¢ the equivalent thereof, with the receiving-
plattorm and the bmdmg crlb substantially
as herein set forth.

7. The t aveling cord mpperq ¢, or thelr
equivalents, eperating bﬂbbtdﬂtlal]y as herein-

set forth,

8. The combination of the cord- clamp P
with the cord-feeder o, substantially as herein
set forth.

9. The method, substantially as herein set, |

forth, of drawing 'the binding-cord round the
sheat with the proper degree of tightness pre-
paratory to tying, by means of a spring op-
erating upon the cord-spool, substantfally as
lhervein set forth.

10. The traversing movement of the tying-

forceps in alternately opposite directions, i

combination with their opening and closing
movement, whereby the two ends of the band
may be laid together and may then be grasped
Ly the forceps to be tied, thus dispensing with
a finger to thread the cord through the eye of
the forceps.

11. The pronged standard n, in combination

with the. tmm‘-for(,epbf and the finger I, or
their equivalents.

12. The method of rendering slack ecord to
facilitate the tying of the band by lessening
the diameter of the sheat as the cortl is tqkezr
up in making the knot.

13. The ftrrmw‘ement of the cord- mppers
upon a sliding stmk pressed down by a spring
which yields to allow the stock to stand stiit
while the compressor which carries it is mov-
ing, substantially as herein set forth.

14, The retarding of the cord by means ot a
brake, or the equivalent thereof, applied at

some point between, the place at which the
kuot is tied and the extremities of the cord,
to insure the stretching of its ends across tue
loop preparatory to their projection through
1t in the aperation of tying the knot, substan-
tially as herein set forth.

15. The arrangement of the sides and bot-
tom of the binding-erib so that it ean be de-

pressed to permit the discharge of the sheaf,

substantially as herein desombu’l

16. The. arrangement of the cutting and
binding mechanisim on opposite sides of the
driving-wheel, substantially in the mauner
and for the purposes herein set forth.

Iu - testimony whereof we hm*e h eraunto

stibseribed our names.

'P. H. WATSON.
E. S. RENWICK.

Withiesses:
S. W, WooDb,
JOHN L. SMIT
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