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"UNITED STATES

PaTENT OFFICE.

~ JOON §. DAVIS, OF TOLEDO, OHIO, ASSIGNOR TO THE TOLEDO MOWER AND
. REAPER COMPANY, OF SAME PLACE. -

GRAIN-BINDING MECHANISM.

SPECIFICATION forming part of Letters Patent No. 260,668, dated July 4, 1882,
Appﬁcah’on filed April 23,1881, (Model.) - :

To all whom it may concern :. .
Beit known that I, JOEN S. DAVIS, a citizen
" of the United States, of Toledo, in the county
of Lucas and State of Ohio, have invented cer-
5 tain new and useful Improvements in Grain-
Binding Mechaniswm, of which the following is
a specification. "

The first branch of my invention relates to

the method of conveying the grain from the
to platform, upon which it falls when first cat,
to a suitable rceceptacle. -

The particular objects of this branch of my
invention are to even the bufts of the grain,
and to adapt this equalizing device to the vary-

g ing conditions under which it is required to
operate, such as variation: in the length of
the grain, in the condition of the wind, and in
the inclination of the ground to be traversed,
These ends I attain by means of a wind-board

20 or butt-gnide pivoted to a fender or support,

constituting a portion of the inner divider or’

. equivalent part of the structure of the machine,
extending substantially parallel with the cuat-
ting apparatus, but capable of being adjusted

25 on its hinges transversely thereto over the
surface or incline traversed by the grain {rom
the cutting apparatus to the receptacle. This
butt-guide is beld iu the desired relation to the
other parts by means of a suitable adjustable

30 locking device. :

The object of the pext part of my invention |

is to provide a space or chamber in which the
cut grain may be-straightened and arranged
.with its stalks parallel to each other before its

35 deliverytothebinding-receptacle. These ends:

I attain by employing an endless apron or car-
rier, which-conveys the grain, when first cut,
against a cut-off movingintermittingly at prop-
er intervals, so as to constitate an abutment

40 againstwhich the grain iscarried and straight--

ened by the movement of the carrier. A space
or chamber clear from the falling grain, for ef-
fecting this accumulation and straightening of
the grain, is obtained by extending the carrier
* 45 beyond the inner divider and organizing the
cut-offin properrelation thereto. Lhisstraight-
ening operation is further assisted by a packer
consisting of arms rotating in slots in the cut-
offorbetween rods constituting it, and by means

of a presser-bar, between which and the cuf-off go
the grain passes through the packer to the -
binding-receptacle. ,
The next part of my invention rélates to the
compression of the gavel. Itsobjectistoena-
ble the compressor to act with equal furce on
gavels differing in size—in other worls, to ac-
commodate itself to gavels of different sizes.
This end-I attain by combining with the bind-
ing-arm a hinged compressor and mechanism
which antomatically locks the compréssor as
thebinding-armstartsinitsforward movement.
The next branch of my invention relates to

6o

- the method of throwing the binding mechanism

into aetion, its object being to antomatically
regulate the size of the gavel and to secure
bundles of uniform sizé. Thisend I attain by -
s0 organizing the mechanism that a definite

amount of grain féd into the receptacle by the

packer produces sufficient tension on the bind-

ing material to throw the binding mechanism

into action, the parts being automatically re-

stored to their normal position for repetition of
the operation after the dischargeé of the bound

buandle, ' ) )

Anpother branch of my invention relates to
the method of tying a knot, the organization
of mechanism for which purpose is hereinafter
fully set forth, : o

Other branches of my invention relate 'to
the mechanism for holding and compréssing
the gavel while being bound, and tocechanism
for discharging the bound gavel, .

My invention mainly consists in novel com-
binations, constructions, or organizations of-
old instrumentalities. o ‘

Thé subject-matter claimed is particularly
designated in the claims at the end of this
specification. : ‘ O

The acecompanying drawings represent my
various improvements as embodied in one ma- go
chine in the best way now known to we. The .
details of construction of my invention may,
however, be modified in varions ways without
departing from the principle of my invention,
and some of my improvements may be used
without the others, and in niachines differing
in construction and organization from the one -
herein represented. : ' o
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My invention contemplates the use of the
most approved harvesting ‘mechanism of the
present:day, the construction and operation
of which are well known to those skilled in the
art to which this invention. appertains, and
the details of which need. not therefore be
fully described here. .

Figure 1 represents a plan or:top view of so
much of my improved machine asis necessary
to illustrate the subject-matter herein elaimed.
Fig. 2 is a view inelevation, partly in vertical
longitndinal section, on the line 2 2 of Fig. 1;
Fig. 3, a similar view and section on the line 3
3 of Tig.1; Fig. 4, aview in elevation of the
binding mechanism as seen from the back or
diseharging end, with: the: shipping-pulley
shown in vertical longitudinal central section
on the:line 4 4 of Fig. 1, Fig. 5 represents a
front elevation, showing & detailed: view of
this shipping mechanisin and portions of the
compressor and-its locking mechanism; partly
in section, on the line 5 5 of Fig. 6; Fig. 6,a
plaun view of the compressor-locking meehan-
15, partly in:section, on: the:line 6 6 of Tig.
6. Iig. T represents a hotrizontal transverse
section: through the imain actuating-gear of
the binding:mechanism:on the line 7.7 of Fig.3;
Fig. 8, a transverse section througha portion of
the.gearing on the line 8:8.of the same figure ;
Fig. 9, a vertical transverse section on the line
9 9 of the same figure; and Fig. 10 represents
a detailed view of the adjustable locking de-
tent:of the butt-gunide, :Figs. 11.to 25, both
inclusive, represent various detail viewsof the
knotting: mechanism.: Fig. 11 is a plan view
of the knotter shield or cover; Iig.12, asimi-
lar view of the knotting mechanism with the
cover removed ; Iig. 13, a similar view of the
same, partly in section, showing the details of
the tying-bill. TFig. 14 represents a vertical
longitudinal section through the casing of the
knotter, showing the details of the catter and
holder. Fig. 15 represents a longitudinal
transverse section through the kuotter-shield
on the line 15 15 of Fig. 11; Fig. 16, a vertical
transverse section on theline 16 16 of Fig. 12;
Tig.17,acorresponding sectionon the line1717
of Fig. 12. TFigs. 18 to 25 represent on an en-
larged scale the detailsof the method of form-
ing the knot, Figs. 18, 19, 21, 22, 23, and 25
being end elevations of the knotting mechan-
ism, partly in section, on theline 18 18 of Fig.
20, and Tigs. 20 and 24 being bottom plan
views, partly in section, on the line 20 20 of
Tig. 19. TFig. 18 showsthe noseof the binder-

arm in its most advauced position, in which it

is locked duoring the operation of forming the
knot, the cord being shown in its proper rela-
tion to the knotter, which is just commencing
its backward quarter-turn, which carries the
tying-billon one side of or beyond the binding-
cord, which position is shown in Fig. 19, in
which figure the tying-bill is shown as com-
mencing its forward revolation. TFig. 20 is
a bottom plan view, showing the hook in a po-
sition midway between the positions shown in

Figs. 18 and 19, with the hook pushing past
the cord. Fig. 21 shows about one-half of the
forward ‘revolution completed, with one part
of the double cord slipping off the back part
of the hook, while the hook of the bill engages
with another part,  Fig. 22 shows the revolu-
tiowas nearly completed; the tying-bill having
opened and straddled: the deuble cord.  Ifigs.
23 and 24 represent the movement atb o still
further advauced stage, with the cord slipping
off the tying-bill, though: still held: therein ;
and Fig. 25 represents the position of the parts

at: the mowent of: completing: the action of

kuotting.

The drawings sliow the mechanism as or:
ganized for binding with cord:substantially on
the level of the grain-platiorm.  The mechan-
ism is mounted on a suitable ‘main frame, A,
provided with a suitable cutting apparatus, B,
behind which is a suitable carrier’ or: endless
apron, (shown as consisting of a series of sep-
arate endless belts, C,) traversing suitable car-
rying rollers, C* G/, mouanted in suitable bear-
ings on theframe.  Spring-teeth D are secared
upon the frame between: these belts on the
grain side, and projectinwardly between them,
parallel ‘therewith:and at substautially the
same .general: level, but .projecting slightly
above them at the iuner endsto prevent the
belts from breaking: the straws: during: their
temporary lodgment.  : They ' are forked or
slotted so as toembrace a series of ent-off rods,
e, mounted on: the shaft T. ' These spring-
teeth thus serve as clearers and to remove the
grain from the apron as it passes between the
rods of theicut-off.

Under the organization shown, the carrier
and cut-oft are intermittingly and harmoni-
ously actnated by mechanism hereinafter de-
scribed, which operates them alternately, the
cut-off being elevated and maintained in its
operative position while the carrier is inoper-
ative, and viee versa. '

A packer, I, consisting of a serics of S-
shaped arms mounted in pairs on a shaft, I¥,
rotates between the cuat=>t rods and through
slots in the binding-receptacle G. In thisin-
stance the paclker is shown as so organized as
to rotate continuously, while the endless apron
and cut-oft rotate intermittingly. The inner
divider is extended upward, so as to form a
shield or fender, B/, to which a butt-guide, I,
is secured by hinges i.. By means of this
hinged connection between the butt-guide and
divider-heel orlateral projection the upper end
of the butt-guide is free to be moved backward
or forward, as desired, and can be held in any
desired position by a locking-detent econsist-
ing of a locking-spring, I, or other equivalent
device, within easy reach of the driver when
in his seat on the maclhine. The butt-guide
moves over and close to a way or floor, 17/, ex-
tending from the level of the carrier to the up-
per edge of the grain-receptacle, at about the
same angle as the cot-off when in its lowest
position, forming a part of the surface over
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which the cut grain traverses. In passing
over this floor the butts of grain rub against
the butt-guide, which pushes in the projecting
ends and causes the butts to lie with-their ends
smooth and even in a way that is readily un-
derstood. '

A pressure-bar, J, mounted on spring-arms
J, hinged to or otherwise suitably connected
with the eross-bar k—which, under the organi-
zation showun, constitutes a binder-arm shaft—
of the main frame, normally rests upon the

- butt-guide and upon a fixed shield, j, at the
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back of the platform, being thus lield at a suit-
able level above the platform.

The carrier, clearer, and cut-off, it will Le
observed,extend inward some distance beyond
the fender to which the butt-guide is hinged,
or, in other words, the inner edge of the cut-
ting apparatus, so as toleave a space or cham-

ber in which the grain may accumnlate and

its stalks be arranged parallel to each other
before it is fed to the receptacle.

The operation of the apparatus so far as
above described is as follows: The grain as it is
cut falls upon the carrier, which conveys it
into the straightening-chamber above men-
tioned, where the continued motion of the
apron forces -the accumulating grain- gradu-
ally up the inclined surface afforded by the
cut-off rods, straightening it as it rises. The
pressure-bar scrves to prevent the grain from
rising or being blown away. Theé straiglten-
ing of the gavelis also facilitated by thie move-
ment of the packer, which tendsslightly to re-
tard the grain during the first part of its as-
cent, until ithasaccumulated acertain amount
of pressure from the grain behind it. :

In Figs. 1 and 2 of the drawings the parts
are shown in the position they occupy while
the.grain is being fed into the receptacle, the

cut-off being depressed.-'When the packer has .

forced enough grain into the receptacle to form
a gavel of the size desired, the carrier is auto-
matically stopped by mechanism hereinafter
described, and the cut-off rises, so as to pre-
vent the passage of any more grain into. the
receptacle, the cut grain mainly falling upon
the now stationary carrier. ,

One object of wy invention is to diminish
the power required.to drive the machine. as
-much as practicable, and one of the methods
-employed by me in attaining this end is to
cause the various parts to move successively,
the apron being stopped while the binding is
-progressing, and vice versa.

. After the gavel is bound and the binding-
arm retracted to its normal position for the re-
ception of a fresh one, the cut-off descends, the
apron:starts, and a fresh gavel is fed into the
Teceptacle. ‘

The binding-arm K is shown as mounted on
-a rock-shaft, k, constitnting a cross-bar, pass-
ing through a tubular frame or support on
which some of the binding appurtenances are
mounted. The binder-arm may be connected
with its rock-shaft by a collar, a set-serew, or

other equivalent locking mechanism, which
permits it to be swung around the arm to vary
its relation to the other portions of the mechan-
ism;, and thus secure its proper adjustment
relatively to the twister or knotter, as well as
to the driving mechanism and othier parts of
the apparatus. : :

Underthe organization shown, gavels of uni-
form size are fed into the receptacle,and a fixed
compressor wonld therefore exert a substaun-
tially uniform degree of pressure npon them
while being bound.

To adapt my apparatus to exert an equal
pressure upon gavels of different sizes, 1 form
the compressor L of a V shape in outline, with
the branch next the grain somewhat concave,
and counect this curved end by a pivot, I, to
the binder-arm a short distance from its for-
ward end. .

The rear end of the compressor is provided
with ratchet- notches, and slides endwise
through a guide, I, in the binder-arm, so that
as the gavel is accumulated underneath by the
packer it gradually rises as the tension of the
bundle is sufficient to overcome the weight of
the compressor or the force with which it is
held down.

- A spring-bolt, I/, on the binder-arm is nor-
mally held out of contact with the ratchet of
the compressor by a fixed stop on the frame;
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but as seon as the binder-arm commences its -

forward movement to encircle the gavel the

bolt is released from this stop and locks the )

compressor securely in the positiou it may then
oceupy, holding it rigidly during the closing
of the binder-arm upon the gavel.. (This de-
vice is fully shown in Figs. 2, 5, and. 6.)

My binder belongs to that class in which the
binding mechanism is automatically thrown
into action by the strain of the gavel itself
upon the binding material, and is automati-
cally thrown ount of action after each bundle
is bound withi its parts in the normal position
for the reception of the succeeding bundle.
The binding-cord m is wound on a suitable
spool, M, revolving on a pivot, m/, and main-
tained under proper tension, preferably by a
friction-brake, M/, Learing with the force of a
weight ‘or spring, in a well-known way, upon

“the surface of the binding material itself, The
‘binding material passes from thespool through

an.eye, m', and passes around a pulley, pref-
erably a tension-pulley, N, revolving loosely
on-.a tubular stud, n, fixed on the frame. This
pulley serves, as will presently be explained,
to start the binding mechanism, and the ten-
sion exerted by it on the binding material is
controlled by means of a friction-spring, »/,
bearing upon its side and regulated by means
of a set-screw, n”/, After passing around the

tension-pulley the cord is led through an eye,
k', in the arm, and through a slot therein, and
out through the nose of the arm to the knot-
ting mechauism.  (See Figs. 1, 2, and 18.) " As
the packer forces the grain into the recepta-
cle the cord is pressed back by it and tight-
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ened, thus drawing more binding material
from the spool and turning the tension-pulley
forward. '

A cluteh-disk, O, fastened to a pinion, O/,
turns freely on a shaft, O”, capable -of slid-
ing freely endwise in its bearings. When in
proper position aclutch-tooth, o, on the disk en-
gages with the ratchet-teeth of the tension-pul-
ley N, and is consequently caused to turn with
it. This movement also turus the pinion O,
which gears witha rack, p, on a radius-bar, P,
mounted on a rock-shaft, p’, which is provided
with a tripping-toe, P/. A recoil-spring, p’,
tends to restore the parts to their normal con-
dition whenthe clutchisungeared. The range
of motion of this radius-bar may be regulated
by means of a pin, p’’, taken into a series of
holes, a slot and set-screw, or other well-known
adjustable stop mechanism, and this whole
mechanism regulates the size of the gavels by
stopping and startingthe binding mechanism,
as will be hereinafter explained. The sliding
shaft O is concentric with thecombined start-
ing and teusion pulley, its cluteh-disk, and
pinion. Its spring o’ tends to force theclutch
normally into contact with the tension-pulley.
A vocking lever, O’", pivoted at one end to
the shaft O", carries a friction-roller, », which,
when the knotting mechanism is at rest, takes
into a noteh in an intermittingly - actuated
main gear-wheel, R, preventing it from being
saddenly moved, and allowing the clutch to be
in engagement with the tension-pulley, where-
by the rotary movement of the pulley is im-
parted to the pinion and starting mechanism,
When the wheel R starts and the binder-arm
commences to descend, the roller » rides out of
its notch, eommunicating an endwise move-
ment to the shaft O”, which disengages the
clutch O from the tension-pulley, leaving the
pulley free to revolve and pay off a sufficient
amount of string to encircle the bundle, while
the starting mechanism is restored to its nor-
mal position by the spring p'/.

The organization shown is such that the
movement of about one-third of the amount of
string necessary to encircle the bundle will ro-
tate the starting-pulley far enough to actoate
thestarting mechanism. Thepulley thenbeing
disengaged from the clutch is free to pay off
the other two-thirds or any reguired amount
drawn from it by thebinder-arm. Under this
organization the strain upon the binding-cord
produced by the incoming grain operates the
starting mechanism and throws the binderinto
gear, and then disconnects the starting mech-
anism, asa consequenceof which organization
the amount of binding material paid ount is
simply dependent upoun the size of the buundle,
and the circumference of the tension-pulley
need have no tixed relation to the circumfer-
ence of the bundle. On the contrary, were
the organization such that the feed was posi-
tive—that is, were a certain amount paid ount
at each revolution of the main driving-gear—
the amount required to encircle the bundles

260,668

would be greater or less than the fixed amgunt
of the feed, as the size of the bundles varied,
and consequently the feeding and starting
mechanisms would be thrown out of time and
the organization disarranged.

It will also be noticed that the organization
is such that the starting-pulley may be used
simply as sach, or as a tension device and a
means of starting the binding mechanism;
but I prefer to have it act in both capacities.

Before describing the. operation of the ma-
chine further, I will now setforth the manner
in which the mechanism is connected and act-
nated. The arrows show the.direction of ro-
tation of the gears.

A shaft, ¢, mounted on the frameand driven
from the main driving-wheel in any suitable
well-known way, carries a spur-gear, Q, mesh-
ing into a spur-wheel, I/, on the packer-shaft
I, to which itimpartsa continuous rotary mo-
tion when in-gear. The gearing may be dis-
connected from the driving-power by a ship-
ping-clatch, in one of the usual well-known
ways. The spur-wheel Q drives the before-
mentioned  gear-wheel R, and as this wheel
actuates the binding mechanism proper I call
it the “binder” gear-wheel. This gear is de-
prived of three or four of its teeth, so that
when this matilated portion comes opposite
the driving-gear Q thebinder gear-wheel may
remain at rest and out of gear while the driv-
ing-gear Q revolves. The position of the
parts when occupying this relatiou is that rep-
resented in the drawings. (See particularly
Fig. 2, which sbhows tlie binder-arm elevated,
the grain being fed into the receptacle by the
packer, while the binding mechanism proper
is out of gcar.)

A spur-gear, S, mounted on the frame has
three or four of its teeth removed on opposite
sides. A pitman, &/, pivoted at one end at s’
to the side of this mutilated gear—swhich is, in
fact, a crank-wheel—is pivoted at theother end
to a rock-arm, E4, connected by a link, I23, to
a rock-arm, B/, moanted on the shaft I8. The
arm E* and link 18 are connected by the well-
known “rule-joint,” so that when operated on
by the pitman and broughtinto a straight line,
as shown by dotted lines in Fig. 3, the arm E/
is firmly locked against any pressure of the
grain against the ¢ cut-off” rods during the op-
eration of binding. The shaft E extends clear
through the machine, is mounted in suitable
bearings on the frame, and carries on it at its
rear end a sliding spring-cluteh, E”, of well-
known construction, which clutch throws the
carrying-roller C’ into or out of gear, as re-
quired, this carrier being driven by a belt, ¢,
from a driving-pulley, T/, mounted on the
packer-shaft. Asshown in Fig. 1, this spring-
clateh is connected with a sliding collar, a*,
which is supported on the shaft E, and isnor-
mally held against movement endwise of the
shaft Ly a spring, b*. When the shaft I¥ is

rocked to elevate the cut-off the clutch-collar
a” is shifted outward by the action of a cam,
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¢*, against the pressure of the spring b*, and

- the clutch E is disengaged from the loosely-

I0

mounted pulley on the carrier-roller, thus leav-

ing the pulley free to rotate as actuated from-

the packer-shaft without operating the earrier.
The organization of the shifted mechanism
above described, and ¢o-operating mechanism,

‘is such that with the partsinthe position shown

in the drawings, the carriér conveys the grain
over the cut-off to the packer, the cut-off being
depressed ; but when the binding mechanism

is thrown into operation and the binder-arm

_ begins to-advance to surround the bundle the
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cut-off rods are thrown up and the carrier
thrown out of gear, and remains out until the
binding operation is completed and the binder-
arm has resumed its normal position, when the
cut-off swings back, the earrier is thrown into
gear, and the feeding of the grain into the re-
ceptacle is resumed. ‘ .

An adjustabletooth or spring-actuated lock-
ing-bolt, ¢, is mounted on the outer face of the
binder gear-wheel R, so that it may be slid
endwise in radial guides thereon. When free
to move, as presently to be explained, this bolt
is thrust forward by means of the spring #,

and is caused to engage with one of the spurs_

or teeth Q' Q, projecting from the outer face
of the driving-gear Q. This spring-bolt serves
to engage the binder-gear during one revolu-
tion with the driving-gear. It isnormally held
in a retracted position against the action of
its spring by means of a lever, T, rocking on
a pivot, ¥/, by whieh it is supported between
its ends on the inner face of the binder-gear.
One end of this lever engages a stud ou the
spring locking-bolt, which stud passes through
a slot in the binder-gear, and the other eud is
normally held by a locking-cateh, ¢/, cartied
by a rocking shipping-lever, T/, actuated by
the tripping-toe P’, hereinbefore described,
which strikes the stud T/ at theé outer end of
this shipping-lever. A fixed cam, T”, on the
frame, and partially surrounding the Lub of
the binder gear-wheel, acts on the lever T to
retract the spring locking-bolt ¢, and leaves
this bolt-controlling lever dogged by the catch
of the shipping-lever T’ at the end of arevoln-
tion of the binder gear-wheel, and at the time
that the toothless portion of this wheel is op-
posite the driving-gear. - C

The binder-arm is actuated by means of a
sector-crank, K’, fastened on the rock-shaft %.
The sector-crank is provided with a slot, &,in
which a pivot-pin, &, on pitman K’ plays.
The opposite end of this pitman is counnected
with a crank-pin, K/, by means of an adjusta-
ble -connection of well-known construction,
which permits the length of the pitman to be
varied to-secure the necessary relation to the
various. parts of the mechanism. The slot in
the sector-crank allows the binder-arm to re-
main stationary at the terminal of its forward
movement during the interval of the tying of
theknot. Duringthisintermission the binder-
arm is positively locked by means of a spring-

detent, K/, taking into a notch on the sector-

crank, " Just previous to the commencement

of the backward movement of the binder:arm
the pitman moves upward in its slot, shoving
beforeit atripping-slide, K/, workin ginsuita-
ble guides on the inner face of the sector-crank,

‘(see Fig. 3,) and releases the spring-catch from

the notch, thus leaving the binder-arm free to
rise. : ‘ ’

The grain-receptacle may be considered as

cousisting essentially of a V-shaped trough, -

one side being composed of an inclined board
or shield, G, suitably perforated, the other
side consisting of a series of retainin g-teeth, u,

‘mounted on a rock-shaft, U, and capable of

being adjnsted and clamped thereon in the de-
sired relation to the other parts.  The nose of
the binder-arm works in a slot in the inclined
side of the binding-receptacle, and passes be-
neath the knotting mechanism to direct.the
cord thereto by a suitable guideway, as soon

.to be explained.

_ A kicker or ‘discharge-arm, U, is mounted
on the rock-shaft U, so as to lie within a slot
in the receptacle and parallel with the binder-
arm. The rock-shaft, kicker, and retaining-
teeth are normally locked in position to retain
the gavel in thereceptacle by means of a curved
locking-lever, U, normally held in position by
a rocking spring-lateh, U’", (see Figs. 3and 9,)
which latch is released at proper intervals
by a pin, U, on the outside of the actuating-
gear striking the toe U’/ of the spring-lateh.
(See Figs. 3,4, and 9.) When released a tap-
pet, V, on the rock-shafs is struck by a cor-
responding projection, , on the inner side of
the same wheel, thus rocking the shaft throw-
ing the retaining-teeth down and the kicker
up, so as to discharge the bound bundle as the
binder-arm rises to resume its normal elevated
position. - At the proper time a sector-gear, v"/,
on the inner side of the actuating-lever eu-
gages the teeth v/ of a sector.-gear mounted on
therock-shaft U, and restores the kicker, retain:
ing-teeth, and locking-latch to their normal
position, ’ '

A retaining-lever, W, rocking oun a pivot,
a, just beneath the binder-arm shaft; is pro-
vided with a coiled spring, ', which normally
holds it pressed forward aud downward, so as
to retain the gavel while being bound: The
central retaining-tooth, u, abuts against the
lower. outer end of this lever, (see Figs: 2 and
4,) and locks it positively until the rock-shaft
U.-is released for the discharge of the. gavel,
when it moves out of the way and the spring-
retainer yields to allow the gaveél to pass as
it is thrown out by the kicker, the spring re-
turning the retainer as soon as the gavel has
passed. :
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Instead of a single retaining-lever, as shown,

a series of  teeth corresponding with those of
the retainer might be employed. '
- The ecrd tying ‘and severing mechanism is
inclosed by a shield or cover, X, provided with a
slot, #, so shaped as properly to guide the bind-
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ing material to the knotter as the nose of the
binder-arm passes underneath the shield and

- knotter. The knotis formed by a tying-bill, Y,

10

15

20

25

30

40

45

50

55

6o

63

mounted on ‘a shaft, y, and having imparted
to it first a backward rotary movement of
about a quarter of a circele from its normal po-
sition, and then a forward rotation of about a
circle and a quarter, so as to bring it back to
the position from whence it started, the tying-
bill alwaysrevolving in the same vertical plane.

The main portion of the tying-bill is of a
conical form, constituting a volute or spiral of
about one turn, secured to a tubular shaft, 1,
revolving in suitable bearings, 2 3. A mova-
ble jaw, 4, rocksin the plane of the tying-bill
shaft on a pivot, 5, its projecting end being
pin-jointed to a rod, 6, capable of moving end-
wise in the tubnlar shaft 1 of the main portion
of the tying-bill.. A spiral spring, 7, inside
this shaft tends to force the rod ontward, so as
normally to keep the jaws of the tying-bill
tightly closed. A stud, 8, on the side of this
slide - rod, during a portion of its revolution,
rides over an incline, 9, on the side of the bear-
ing 2, which retracts the red and opens the
bill for the admission of the tying.cord, as
hereinatter more fully explained.

The tying-bill is driven by meaus of a spur-
pinion, 10, on the end of its shaft 4, meshing
alternately with the sector-gears 11'12 on- the
inner side of the actuating-gear R, hereinbefore
deseribed. . A spring, 13, bearing:in a noteh
on an enlargement, 14, of this shaft serves to
lock and prevent the tarning of the tying-bill
until the proper moment.
be attained by means of a projecting tooth,
15, on the tying-bill shaft, which tooth slides
o g gnide-flange, 16, on the inner: surface of
the actuating-wheel R, whicli latter plan I
prefer, as by it the tying-bill is positively held
and released at the proper time.

A driving-pin, 17, on the enlarged portion
of the tying-bill shaft (inits revolution) strikes
a corresponding pin, 18, on a bell-crank lever,
19, pin-jeinted to a rod, 20, capable of sliding
freely endwise in its bearings, and carrying a
shearing clamp-head, 21.. The sleeve 22, to
which this lever is pin-jointed, may beadjusted
on the rod by means of a screw, orin other
well-known ways, to vary the range of motion
of the knife. The pin 17 moves the clamp-
head 21 outwardly, and then releases it, it
being suddenly retracted Ly a coil-spring, 23,
on the rod, draws the cord against the station-
ary kuife 24, and at the same time clamps the
severed end against the fixed clamping-face 25,
back of the knife, in a manner clearly shown
in the drawings.

Theshearing clamp head movestransversely
to the plane of the tying-bill tosever the cord
at the propermmoment. One end of the binding-
cordis securely lield by being jammed between
the clamp and the surface with which it is in
contact in a well-known way, the other end
being of course held by the nose of the bind-
ing-arm. In its forward movement the bind-

The same end may
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ing-arm, after encircling the gavel, passes un-
derand beyond the tying-billand clamp,sothat
the cord lies in the notech 26 of the clamp-
head and in the neck 27 under the tying-bill,
and in or above a hook, 30, of the slo$ i, the
binding-arm being at this moement securely
locked by the dogging of the sector-crank K,
above described.

As the nose of the binder-arm passes under
the tying-bill a sector-rack, 12, of two teeth, on
the inner side of the main actuating-gear R,
engages the pinion 10 on the tying-bill shaft,
and gives it a quarter backward turn, bring-
ing it to the position shown in Fig. 19, where
it will be observed that the bill has passed out-
side of and beyond both bights of the knot-
ting-cord.

The hooked projection 30-on the side of the
slot: # catches and prevents the cord from
dropping too low to Dbe properly engaged by
the bill-hook in case of any siackness orinsuaf-
ficient tension, 'its -operation- being - clearly
shown in Ifig. 20.

Just about the time the binder-arm is locked
the internal sector-gear, 11, on the inner side
of the actuating-gear R, meshes with the pin-
ion 10, above meuntioned, on tbe tying-bill
shaft, and gives it a forward revolution of &
circle and a quarter, carrying it successively
through the stages shown in Figs. 21 to 25 of
the drawings, which show the various posi:
tions of the parts so clearly as seareely to re-
quire desecription.

As the tying-bill rises after the backward
movement above mentioned it hooks over
both ends of the cord and carries them around
to the position shown in Fig. 21, the bight of
the binding-cord previously lying underneath
the neck of the tying-Lill gradually slipping
off therefrom bLeliind the portion engaged by
the point of the hook. Itisarrested and held
from slipping off before the bill seizes thecord,
which would spoil the knot, by means of a
shoulder, 28, in the bill. At this moment the
stud 8 on the tying-Lill shaft slides over the
incline 9 on the bearing 2. Cousequently the
endwise movement of the slide-rod above
mentioned causes the tying-bill to open, as
shown in Figs. 13 and 22, to receive both ends
of the binding cord between the tying-bill and
the cutter. As the stud 8 passes the incline
9 the sliding rod 6 is released and shoved for-
ward by its spring, so as to close the jaws of
thetying-billon the cord. Atthe sametimeits
outer end pushes the loops from off the shoul-
ders 28, enabling them to slip toward the
point of the bill, as shown in Fig. 23: As the
parts assume the position shown in this figure
the clamp is thrust forward into the position
shown in Tig. 14, the cord slipping from the
notch 26into the space Letween the projecting
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shoulder of the shearing-clamp 21 and the |

fixed cutting-blade, and immediately there-
after theclamp is quickly retracted by aspring
simultaneonsly severing the cord and jamming
the end to be retained securely in place, the
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parts. by this time assuming the position
shown in Fig, 25, at which point the bundleis

_discharged by the kicker, and the cord there-

by pulled from between the jaws, leaving the
parts in position for the next stroke, they
being locked in this position by the devices
above described.

As the tying-bill requires somewhat nice
workmanship, I propose making its parts of
cast-steel ; and to enable these partsreadily to
be removed and replaced the tying-bill shaft
is made in two sections, with flanges on the
abutting ends, which ends are countersunk or
counterbored, so as to insure accurate fitting,
and held together by clamp-screws.

I disclaim the combination, broadly consid-
ered, of the carrier, the cut-off to which the
grain is delivered Ly the carrier, mechanism
for intermittingly and alternately operating
the carrier and cut-off; and the packer, as I am
not the first inventor thereof.

I claim as of my own invention—

1. The combination of the cutting appara-
tus, the shield or lateral projection at the heel
of the inner divider for evening the butts of
the grain, the carrier extending inside of or
beyond the divider toward the binding mech-
anism, and the inclined rods of the cut-off, also.
inside of the divider, to which cut-off the grain
is conducted Ly the carrier with its butts acted
upon by the shield preparatory to being deliv-
ered to the binding-receptacle over the cut off

in straightened condition, substantially  as

hereinbefore set forth. .
2. The combination, substantially as here-
inbefore set forth, of the intermittingly-mov-

‘ing carrier, thé intermittingly-actuated cut-off,

and means by which the carrier and cut-off are
operated alternately, the one being operative
while the othier is inoperative, as deseribed.
3. The combination of an intermittingly-
moving carrier, a binding-receptacle toward
which the grain is conducted by the carrier,
and an intermittingly-actuated cut-off oper-
ated alternately with the carrier, substantially
as and for the parpose hereinbefore set forth.
4. The combination, substantially as herein-
before set forth, of the cutting apparatus, the
intermittingly-moving carrier, the clearers, the
intermittingly-actnated cut-off, and mechan-
ism for moving the .carrier and cut-off. alter-
nately, the one being operative while the other
is imoperative, to regulate the delivery of the
gavel to the binding mechanism, as described.
5. The combination, substantially as herein-
before set forth, of the cutting apparatus, the
inner divider, the carrier extending inside of

or beyond the divider, the way or floor to and-

along which, past the divider, the grain is di-

rected by the carrier, and the adjustable butt-
guide having hinged connection with the di-.

vider: heel ‘or lateral "projection, and acting
upon the grain to even it as it passes along said
way or floor. :

6. The combination, substantially as herein-

before set forth, of the cutling apparatus, the |

carrier, the cut-off, the inner divider, and the:

Latt-guide, to the action of which the grain is

subjected after passing the divider and while

supported by the-cut-off.

7. The combination, substantially as herein-
before set forth, of the carrier, the cut-off, the
clearers serving to free the grain from the car-
rier as delivered to the cut-off, and the batt-
guide actingupon the grain while movingalong
the cut-off.. . '

8. The combination, substantially-as herein-
before set forth, of the cutting apparatus, the
inner divider, the carrier delivering the grain
inside of or beyond the divider, the cat-off to
which the grain is directed by the carrier, the

“clearers freeing the grain from the carrier, and

the butt-guide for evening the grain during its
passage by way of the cat-oft' to the binding-

‘receptacle.
9. The combination, substantially as herein-

before set forth, of the eutting apparatus, the

' platform-earrier, the cut-off to and upon which
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the grain is delivered at the inner end of the -

platform by the carrier, the clearers freeing the
grain from the carrier as delivered to the cut-

' off, and the packer acting upon the grain to

direet it along the cut-off tothe binding mech-
anism. : .

10. The combination of the carrier, the clear-
ers consisting of the geries of forked or slotted
ended spring-teeth monuted hetween the belts

' of the carrier, and the cut-off consisting of a

series of inclined rods projecting upward from

' between the carrier-belts and-embraced by the

clearer-teeth, substantially as and for the pur-
pose hereinbefore set forth.

11. The combination, substantially as here-
inbefore set forth, of the cutting apparatus,
the carrier, the cut-off to which the grain is de-
livered by the carrier, the packer acting npon
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the grain between the rods of the cut-off, and

the bLutt-guide for evening the grain as it is

‘condueted by the packer along the cut-off to

the binding-receptacle.
. 12. The combination of the platform carrier-
DLelts, the inclined eunt-off rods, the rock-shaft
at the inner end of the platform, between the
upper and lower surfaces of the carrier-belts,
and supporting the cut-off, and the packer,
these members being and operating substan-
tially as hereinbefore set forth. .

13. The combination, substantially as here-

“inbefore set forth, of the intermittingly-act-
‘nated carrier, the intermittingly-actnated cut-

off, the binding-receptacle, the binding mech-
anism, and mechanism for actuating the cut-
off and operating the binding mechanism dur-
ing the intermissions in the operatious of the
carrier. .

14, The combination, substantially as here-
inbefore set forth, of the intermittingly-act-
nated carrier, the intermittingly-actuated cat-
off operated alternately with the earrier, tho
packer, the binding-receptacle, the binder-arm,
and mechanism for operating the binder-arm
alternately with the carrier to bind a bundle
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while the cut-off is elevated and the carrier at
rest, for the purpose described.

15. The combination, substantially as here-
inbefore set forth, of tlm carricr, the rocking
cut-off rods suppmtel between the carrier-
belts, and to which the grain is delivered by
the carrier, the packer acting upon the grain
between the cut-off rods when the cut-off is de-
pressed and working clear of it when the cut-
off is elevated, and the pressare-bar holding
the accumulated grain down upon the cut-off
and to the action of the packer.

16. The combination, substantially as here-
inbefore set forth, of the binder-arm, the com-
pressor pivoted theleto, and the bolt which
automatically locks the compressor when the
binding-arm starts into operation.

17. The combination, substantially as here-
inbefore set forth, of the binding-receptacle,

the packer, the bmdel arm, the compressor

hinged tbereto, and mechanism which aato-
matically locks the compressor as the binding-
arm begins its forward movement.

18. The combination, substantially as here-
inbefore set forth, of the cut-off, the packer,
the binder-arm, the compressor, the locking-
bolt, and the receptacle

19 The ecombination, substantially as here-
inbefore set forth, of the cut-off, its rock-shaft,
its crank-arm, 1ts pitman, and the jointed le-
ver 1nterposed between the crank-arm and
pitman, and constituting a lock to hold the
cut-off in its elevated position.

20. The combination, substantially as here-
inbefore set forth, of a b1uder—aun meauns for
supplying bmdmfr material thereto under ten-
s1on, apulleyar ound which the material passes,
and by the strain on which material, as the
grain accumulates agaiunst it, the pullev is ro-
t'xted clutch mechmnsm actuated by the pul-
ley by direct engagement therewith dmmrr a
portion only of the time of the revolution of
the pulley while the binding material is being
supplied,and grain-binding mechanismthrown
into operation by said pulley-actnated cluteh
mechanism, for the purpose described.

21. The combmatlon substamtially as here-
inbefore set forth, of the binding-receptacle,
the binder-arm, means by which the binding
materialis supplled undertension to the binder-
arm, a -pulley around which the binding mate-
rial passes, clutch mechanism intermittingly

.and directly engaged with and actuated by

said pulley at intervals or during portions only
of itsrevolutions, mechanism for supplying the
grain to the receptacle and forcing it against
the binding material, binding mechanism,
mechanism counected with the pulley-actuated
clutch mechanism, and operated by the move-
ments imparted to the pulley by the strain on
the binding material to throw the binding
mechanism into operation, and means by which
said clatch mechanisin and pulley are disen-
gaged during the operationsof the binding
mechanism, and while the pulley is being ro-

tated, thus leaving the pulley free to supply
the requisite amounts of material for securing
bundles,

22, The combination of the binder-arm, the
receptacle,thestarting-pnlley around which the
binding material passes as conducted to the
binder-arm, the clatch engaging with the pul-
ley, the shaft upon which'said eluteh is mounted
coneentrically with the pulley, and means by
whieh said shaft is moved endwise to throw
the c¢lutch into and out of engagement with
the starting-pulley, substantially as and for
the purpose hereinbefore set forth.

23. The combination of the packer, the
binding-receptacle, the binder-arm, the spool
supplying the binding material, the ratchet-
toothed pulley around which the binding ma-
terial passes as condueted to the binder-arm,
and the cluteh-disk and its pinion actuated by
and rotating with the pulley for a portion of
the time of its revolution in supplying the
binding material, substantially as and for the
purpose hereinbefore set forth.

24. The combination of the tension-pulley
around which thebinding material passes, and
which is rotated by the strain upon said ma-

terial by the pressure of the grain, the cluteh

engaged with and rotated by the pulley, the
pinion attached to the clutch, the rack actu-
ated by the pinion, and bludmfr mechanism
thrown into operation by mechanism con-
nected with said rack, substantially as and
for the purpose hereinbefore set forth.

25. The combination of the binding-reeepta-
cle, the packer, the binder-arm, the spool sup-
plying the binding material to the binder-arm,
the starting-pulley around which said material
passes between the spool and binder-arm, the
radius-bar, the rack thereof, the pinion engag-
ing the raclk, the rock-shaft to which the ra-
dius-bar is secured, and the clateh-connection
between the starting-pulley and the rack-en-
gaging pinion, substantially as and for the
purpose hereinbefore set forth.

26. Thecombination, substantially asherein-
before set forth, of the ratchet-toothed start-
ing-punlley, the toothed disk with which it en-
gages, its pinion, the rack, the radius-bar, the
toe on the rock-shaft, with which rock-shaft
the radius-bar swings, the shipping-lever act-
uated by the toe, the spring locking - bolt,
and the driving-gear with which it meshes

27. The combination, substantially as bere-
inbefore set forth, of the starting-pulley, its
ratchet, the toothed disk with which it en-
gages, its pinion, the rack, the radius-bar, the
toe on the rock-shafi,with which rock-shaft the
radias-bar swings, the shipping-lever actuated
by the toe, the sprmg locking-bolt, and its re-
tracting-cam on the frame which throws the
binding mechanism out of gear at the end of
each complete movement.

28. The combination, substantially as here-
inbefore set forth, of ‘the starting-palley, its
ratchet, the toothed disk, the pinion carried
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' thereby, its 'ehd'wiSe-md_vihQ shaft, and the

~ keéep the disk and pulley out of gear aftef the
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rocking-lever bearing on the actiating-gear to
binding mechanism starts. :

 29. The combination, substantially as here-
inbefore set forth, of the starting-pulley, its
ratchet, the toothed disk, the endwise-moving

- shaft, the thrust-spring on said shaft, the piv-
-oted rocking lever; and the locking-notch in

the actuating-gear, whereby when the binding
mechanism is at rest the actuating-gear is
prevented from moving and the toothed disk
of ‘the pulley-actuated clutch mechanism si-
multaneously locked . in position to be thrown
into operation by the forward movement of
the starting-pulley.

30. The combination of the binder-arm, the

starting-pulley, the cluteh engaged with and
rotated by the pulley, the pinion attached to

the clutch, the rack actuated by the pinion,

the rock-shaft, the radius-bar carrying the-
rack and atfached to the rock-shaft, the ship-
ping-lever acted upon by the rock-shaft, and
the recoil-spring acting on the rock-shaft, sub-
stantially as aud for the purpose hiereinbefore
set forth. . : )

31. The combination, substantially as here-
inbefore set forth, of the binder gear-wheel,
the driving-gear having one or more- spurs, @/,
the spring-tooth or locking-bolt on the binder
gear-wheel, the shipping-lever, the rock-shaft,
its toe, the spring by which the rock-shaft toe
is moved awayfrom the shipping-lever, the ra-
dius-bar secured to the rock-shaft, tlie rack on
the radius-bar, the clutch, its pinion, the start-
ing-pulley, and the endwise-moving shaft on
which said clutch and pinion are mounted.

32. The combination, substantially as here-

" inbefore set forth, of the adjustable racked ra-

40

dius-bar, the intermittingly-actuated pinion
engaging the radins-bar rack, binding- mech-
anism thrown intooperation bytheactuation of

" the radius-bar,and adjustable stop mechanism
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to vary the range-of motion imparted to the
radius-bar by the pinion to start the binding
mechanism according to the sizes of the gav-
els. '

33. The combination, substantially as here-
inbefore set forth, of the starting-pulley, its
ratchet, the clutch-disk, its pinion, and the ra-
dius-bar and rack adjustable to limit the range

~of motion of the bar. :
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34. The combination, substantially as here-
inbefore set forth, of the grain-receptacle, the
packer, the binder-arm, means for supplying
binding material thereto under tension, the
starting - pulley around which said material
passes, clutch mechanism directly engaged

with and actuated by the starting-pulley dur--
ing a portion of its revolution in supplying the |

binding material, means by wlich the pulley
is unclutched while revolving and supplying
the binding material, grain-binding mechan-
ism thrown into operation by said pulley-act.
uated clutch mechanism, and adjusting mech-
anism by which to regulate the amount of

_binding material required to be suppliel to

start the binding mechanism by the. rotation
of " the starting - pulley, for the purpose de-
seribed. : :

- 85, The combination, substantially as here--
‘inbefore set forth, of the binding-receptacle,

the packer, the binder-arm, means for supply-
ing binding material thereto under tension, the

starting-pulley, clutch mechanism directly act--
-uated by the pulley by engagement therewith

during a portion only of the time of the revo-
lution of the pulley, the knotter, and meehan-
ism which locks the binder-arm while the knot
is being tied.

36. The combination, substantially as here-

inbefore set forth, of the radius-bar, the rack "

thereon, the intermittingly-actuated pinion en-
gaging said rack, binding mechanism thrown
intooperation by the movements of the radins-

bar, and means whereby the Linder-arm is

locked while the knot is being tied.:
37. The combination, substantially as here-
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inbefore set forth, of the intermittingly-act-

uated binder gear-wheel, the binder-arm, its ¢

rock-shaft actnated by connections with the
binder gear-wheel, the knotter actuated by
connections with the binder gear-wheel, and

mechanism also actuated by connections with

said gear-wheel to lock the binder-arm while
the knot is being tied.

38. The combination, substantially as here-
inbefore set forth, of the actnating or binder
gear-wheel, the pitman, the sector-crank, the
rock-shaft, the binder-arm mounted thereon,
the detent taking into the notch on the sector-

pitman. .

39. The combination, substantially as here-
inbefore  set forth, of the intermittingly - act-
uated binder gear-wheel, the driving-gear en-
gaging said gear-wheel at intervals to-impart
a single revolution thereto at each actuation,
the binder-arm, its rock-shaft, the oscillating
sector-crank on said-shaft, the knotter, its act-
uating mechanism, and the detent by which the
sector-crank and binder-arm are locked durin
the tying of the knot. , :

. 40, The combination of the driving-gear, the
binder gear- wheel intermittingly engaged
therewith,and having imparted toita revola-
tion at each actuation, the kuotter, its actuat-

ing mechanism operated by the binder gear--

wheel, the binder-arm, its rock-shaft, mechan-

*ism operated by the binder gear-wheel for act-

nating the binder-arm, and mechanism, -also
actuated by the binder gear-wheel, for locking
the binder-arm rock-shaft while the -knot is
being tied; substantially as hereinbz2fore set
forth. :

41, The combination of the binder-arm,the

tying-bill always revolving in the same verti-
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‘erank, and the tripping-slide operated by the

105

115

120

125

cal plane, and beneath which the nose of the

binder-arm passes; and the cord-guideway;
substantially as and for the purpose hereinbe-

" fore set forth.

42, The combination, substantially as here-
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inbefore set forth,iof the: binder-arm, theire-
volving non-reciprocating tying-bill turning:in
opposite :directions: to eross ‘and: engage the
cord ends, the ‘eord-guideway, the knife, and
the cord-clamp. :

43. 'The combination, substantially: as here-
inbefore set forth; of the:binder-arm, the non-
reciprocating rotary tying-bill, beneath which
the nose of ‘the binder-arm: passes, the cord
guideway ‘or' slot 'in: the: knotter-cover, and
mechanism by which: the: tying:bill is turned
first backwar to presentit outsideof or across
the cord ends, aud then rotated forward toen-
gagé the cord ends, for:the purpose described.

44.' The combination; substantially as here-
inbefore set: forth, of the binder-arm; the ro-

tary non:reciprocating tying-bill; the movable:

jaw thereof, mechanism by which the tying-
bill is tarned first in one direction ‘to present
it outside:of or:across the cord:ends, and then
rotated in the opposite oriforward directionito
engage the cord ends, the spring acting onithe
rod ot the movable jawito close it, and mech-
anism by which said jaw is opened and closed
while the tying:bill is nearing the position
from which it started on its forward rotation,
for the purpose described.

45.: The combination of the non-reciprocat-
ing tying-bill, the movable jaw thereof, mech-
anism: by which ‘'the tying-bill'is given firstia
backward turn of a portion of a revolution: to
pass across or outside of ithe binding material,
and then a forward rotation to engage the
binding material, the pivoted jaw of the tying-
bill, the endwise-moving rod by which the jaw

‘is normally held:closed; means by: which said

rod is retracted to open the jaw and then re-
leased to allow it to close upon the binding
material, the catter, and the cord-clamp, sub-
stantially as and for the purpose hereinbefore
set forth.

46. The combination of the conical volute-
shaped non-reciprocating tying-bill provided
with the shoulder 28, the pivoted jaw, and its
endwise-moving rod, substantially as and for
the purpose hereinbefore set forth.

47. The combination, substantially as here-
inbefore set forth, of the conical volute-shaped
portion of the tying-bill turning in opposite
directions to first cross over or outside of and
then to hook or engage the binding material,
the tubular shaft thereof, the movable jaw of
the tying-bill pivoted thereon, the slide-rod
reciproeating at its end through the tying-bill
and pivoted to its movable jaw, the spring
acting on said rod, and means whereby the
movable jaw is opened against the action of
its spring, for the purpose described.

48. The combination, substantially as here-
inbefore set forth, of the conical volute-shaped
fixed member of the tying-bill, the retaining-
shoulder thereon, the pivoted jaw, and its rear-
wardly - projecting end, which at the proper
moment releases the cord from the retaining-
shoulder,
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49. The combination, snbstantially as here-
inbefore set forth, of the non-reciprocating or
fixed: member of the tying-bill, its tabalar
shaft, means for turning it first.one way and
then the othier, the piveted jaw, the slide-rod,
the: stud thereon, whichacts:on a fixed incline
to:open: the ;jaw: at: predetermined: intervals,
and the spring which closes the jaw.

50. The:combination, substantially as here-
inbefore set forth, of the non-reciprocating ty-
ing:bill, means Ly which it is turned first one
way aund: then the other, the tying-bill shaft,
the;projection: or tooth:at: the end thereof, the
actnating-gear, and the guide-flange thereon,
against: avhich said: tooth: bears ito hold the
tying-bill:in its locked position.

51.. The combination, substantially as herein
set forth, of thetying-bill, its spur-pinion, and
the sector-gear on the main actuating-wheel,
which gives ‘it its backward quarter-turn at
the commencement of its stroke.

52. The combination, substantially as here-
inbefore: set forth, of the tying-bill, its shaft,
the pinion on:said shaft, the:actuating-wheel,
and the sector-gears which give the backward
and forward turns to the tying-bill shaff.

53. The combination, substantially as here-
inbefore set forth, of the actuating-gear, the

70

75

8o

90

sector-gears 1land 12 thereon, the gnide-flange

on-the actuating:gear, the tying-bill shaft, and
the pinion and projecting tooth thereof.

54. The combination of the tying-bill, its tu-
bularshaft, the pinion thereon; the sector-gears
acting on the pinion, and by which the tying--
bill is turned first backward and then forward,
the movable jaw ipivoted to the tying-bill, its
rod, the spring acting upon said rod to hold
the jaw closed, and means whereby said jaw
is opened toreceive the binding material, sub-
stantially as and for the purpose hereinbefore
set forth. ,

55. The combination, substantially as here-
inbefore set forth, of the endwise-moving knife,

95

100

105

its retracting-spring, its actuating-lever, and

the driving-pin on the tying-bill shaft.

56, The combination, substantially as here-
inbefore set forth, of the tying-bill and the tu-
bular shaft thereof, composed of the two sec-
tions having flanged ends fitted together and
secured by clamping.

57. The combination, substantially as here-
inbefore set forth, of the stationary slotted
binding-receptacle, the binder-arm working at
its nose through the slot in the receptacle, the
rock-shaft by which it is supported above the
binding-receptacle, the swinging retainer be-
tween which and the binder-arm the grain is
compressed in binding, means for positively
locking said retainer during the binding oper-
ations, and means by which it is restored. to
its working position after having yielded to
admit of the discharge of a bound bundle from
the receptacle.

58. The combination, substantially as here-
inbeforesetforth, of the binding-receptacle, the
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retainer, the kicker, and the mechanism by
which the kicker is locked and the retainer
dogged while the knot is being tied.

59. The combination, substantially as here-
inbefore set forth, of the rock-shaft, the kicker
mounted thereon, the retaining-teeth, also
mounted on said shaft, the locking-lever, and
its latch, for the purpose desecribed.

60. The combination, substantially as here-
inbeforesetforth, of the binding-receptacle, the
rock-shaft atthe side thereof, the locking-lever,
thespring-latch, means for operating said latch,
and means for actuating the rock-shaft, for the
purpose described.

1

61. The combination, snbstantially as here-
inbefore set forth, of the binding-receptacle,
the rock-shaft at the side thereof, the locking-
lever, the tappet and sector-gear of the rock-
shaft, the spring-latch engaging the locking-

lever, and the actuating-gear by which said 20

lateh, tappet, and sector-gear are operated.

In testimony whereof I have hereunto sub-
scribed my name this 21st day of April, A. D.
1881. ' '

, " JOHN 8. DAVIS.
Witnesses:

W. D. BALDWIN,
NELLIE HOLMES,.



