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0 all whom it may concerm:
Be it kuown that I, MARSENA M. HOOTON,
g citizen of the United States, residing in
Ohlcdgo in the county of Cook dl’_ld Stdte of
5 Illinois, haveinvented certain new and useful
Improv ements in Grain- Binders, of which the
following is the specification.
This inveéention relates to improvements in
grain-binders in which twine is employed to
1c bind the sheaf, and the binding mechanism 18
upon the same side of the binder as the sickle-
bar,and the binding-table,on substantially the
same horizontal plzme with the grain-receiving
platform, or, generally,to that gla&s of bmders
15 known as the **low-down.” =
The objects of this invention in general are

~ to gather and bind the grain with the least
possible expenditure of power and with the
oreatest possible rapidity, and in particular
20 to straighten the grain during 1its passage
~ from the grain- -receiving platform to the bind- .
ing-table; to size and dlmde the gavel from the
grain on the orain-receiving platform before

to shift
25 the gavel,when formed,into the binder ,and at
the same tine separe ate the gavel while being

the gavel 18 shlited 1nto the binder;

bound from the grain being conducted from

the grain-receiving platform toward the bind-

ing mechamsm to subject the gavel to a first
30 compression as it enters the binder, and then

to a second compression during the operation -
of the knotter, so as to slaoken the band at a

proper time for eft ‘ectually preventing the
knotter from breaking or fraying the twine;
35 to release the bound sheaf from ‘mechanical

compression after the band is knotted, but be-

fore it is released from the knotter, so ‘that the
expanding of the sheaf will tmhten the knot
prior to the removal of the shedf from the ma-
4o chine; to retain such a hold on the twine when
once in the knotter that the lateral escape of
the twiné therefrom is rendered impossibie
until the knot is formed and tightened ; and,
finally, to provide certaln details of construe-
45 tion hereinafter described. - I attain these ob-
jects by devices illustr ated in the ¢ accompany-
ing drawings, in which—
Flgure 1 is a perspective view of a machine
embodying my invention; Fig. 2, a plan view
so of the same with a greater p01t1011 of the re-

in dotted lines

1 rear elevation of the same, showing the drive- -

chains and sprocket- wheels eonnectmg the
binding mechanism with the drive-wheel of
the reaper. Tig. 4 is a detail front end view 355
of the bind'inu' mechanism; Fig. 5, a front end
elevation of the separati nn devwes and mech-

anism for operating the same; Fig. 6, a side

elevation of the binding me(,hfmlsm shown in
Figs. 1 and 4; Fig. 7, a front elevation of the
mechanism eumlm ed to compress the bundles;
Fig. 8, a side elevation of aspring-seated yoke
opelabmﬂ“ the bifurcated lever engaging with
the cam-face of the large gear:wheel of the
binding mechanism to swing the lever and &

Ul'

| with it the binding-arm and its opposing com-

pressing arm, so that said arms will be re-
leased from a bumlle of grain and open to re-
ceive another. Fig. 9 is a rear elevation of |
the binding and cmnpressing arms open to re- 70
ceive a bundle of grain, the position of the
arms when closed upon the bundle being shown

: Fig. 10, a plan view of the knot-
ting mechanism; Fig. 11, a detail plan view of
the under side of the forward cam of the loop- 75
er device and the mechanism connected there-
with for lifting the loop over and upon the
looper and for operating the twine-holder,
(shown in part at the left of the figure.) Fig.
12 isa sectional view of the line y y.Fig.11,with
the twine-holder removed; Fig. 13, a plan view
of the rearward cam-face underneath, (shown
in dotted lines,) and the vibrating segment-
plate, which engages with the beveled pinion
of the looper- shaft or with the swing-studded o3
arm whichengages with theloopershell or tube;
Fig. 14, a cross- “section of the slotted point of
the looper on the line x x of Fig. 18, show-
ing the relative position of the looper -shell
and the inclosed stem or shaft In position to
receive the twine; Fig. 15, a similar view
showing the position of the twine after the
shell 1s levolved to grasp the twine between
it and the shaft preparatory to forming the
loop; Fig. 16, a similar view showing the 95
position of the twine in the shaft after both
the shaft and shell have been simultaneously
withdrawn and revolved a thrze-fourths turn
and advanced to receive the twine a second
time; Fig. 17, a similar view showing the 100
p031t10n of the twine during withdrawal of

80
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celving- platfolm broken off ; Fig. 3, a detail i the looper in its final 0pemtwn and before
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the loop of the twineis slipped over the point
of the looper to complete the knot; Fig. 18, a
side elevation of the Jooper, showmﬂ the pomt
of the same without the twine when in the
position shown in Fig. 17; Fig. 19, a side
elevation of the combined revolving sleeve
and cam upon the inclesing-sleeve of the
looper, which gleeveis engaged upon the stud-
ded arm shown in I'ig.13; Fig. 20 is a longi-
tudinal section of the devices surrounding

and engaging the looper sleeve and shaft, the.

shaft being shown in full lines; Fig. 21 2

plan view of the twine-guide, the 100per and

the pin for lifting the luop formed by twisting

the twine over and upon the point of Lhe

looper; Fig. 22, an end view of the looper in
the po&;ition ghow n in Kig. 21, with the twine-
oguide removed, and showu:m the relative po-
Sltmn of the cuttmﬂ -kun‘e and the twine-
holder to the looper; Fig. 23, a sideelevation
of the point of the looper - shaft and shell,
showing the slot 1n the latter, which slot is on
the under side thereof when the shell is first
revolved to close the looper on the twine;

Fig. 24, a cross-section through the beveled

pilnion of the looper-shatft, s]mwmﬂ the spline
of the pinion engagine with a lougltudmal
vroove of said shalv; Ifig. 25, a detail side
elevation of the looper-shaft with the looper-

shell removed, showing the slot which is on

the upper Slde of said shﬂ.fb when the looper
is in its first position to receive the twine,
which slot, when the IOOpel-shell 18 ﬁrstle-
volved, serves with the slot in the shell to
close both extremwities of the eye of the looper
upon the twine.
inner face of the twme guide. Fig. 27 is an
end elevation of the 100per shell removed from
the looper -shatt. g, 28 is a detail of the
looper and lifling-ﬁnger, showing the position
of the formed loop before it is lifted over upon
the looper; IKigs. 29 and 30, enlarged per-
spective views “of the notched Sh“hﬂ Figs.
31 and 32, similar views of the shell.

Smnla,r letters and numerals of reference
indicate the same parts in the several ficures
of the drawings.

A represents the main snppmtmo* drive-

wheel of the reaper; B, the frame in which
one end of the axleof smd wheel 18 journaled;
C, the grain-receiving platform, and D the
finger- Jar of an ordinary reaper.

The grain-receiving platform isan ordinary
double table, and the devices mounted there-

on for carrying the grain (which devices are

fully described in Letiers PPatent No. 255,510,
granted me March 18, 1882) may bhe b11eﬂy
set forth as follows: Rwld on the end bar next
the standing grain is a Sha,ft i, on which loose
sheaves ¢ ¢ have their bearing‘ which sheaves
carry endless sprocket-chains K, traveling in
the upper side of the grain- leeeiwnﬂ* platform

in guides { 1n the tnp of said pla,tiorm said
chams being driven (see Fig. 2) by snroaket-
wheels m m, rigidly secured on the revoiving
shaft 6. At suitable intervals on the chains

are pivoted teeth o, having heels (not shown)

Fig. 26 is a plan view of the

extending backward under the chains, by
means of Whlch the teeth are held in an up-

right position when in the guides, but when re-
lea.sed therefromswing downwardl yuntiiagain
engaged with the gnices. The drive-wheel is
provided with the usual external gear, @, rig-
1dly secured thereto, (see Fig. 2,) gearing with
the pinion b on the shaft¢,extending at aright
angle to the drive-wheel, which shaft carries

on its outer end a beveled gear, d, engaged by

a beveled pinion, ¢, through shaft £, journaled
in the frame B and carrying on its outer end
the crank-wheel ¢, which, by means of a con-

usual man ner
responding

Opposite the pinioneis a cor-
pinion, 1, upon a horizontal shaft,

2, carrylng upon 1ts outer end a Spl‘OGth'

Wheel, 3, sald pinion 1 gearing with the bev-
eled gear d, by which 1t 1sactuated. Passing
around the sprocket-wheel 3 is an endless
drive-chain, 4, which passes around and op-
erates a sprocket-wheel, 5, rigid on ashaft, 6,
carrying a gerles of sprocket-wheels, which

operate the conveyer-chains of the grain-re-.

cetving platform. Drive-chain 4 is elevated
at a point between the drive-wheel and the
grain-binder, hereinafter deseribed, by means
of sheaves 7and 8, journaled in suitable brack-
ets upon a sill, 9, (see Fig. 1,) supported atits
front end upon the frame of the machine, and
at 1ts opposite end (see Fig. 3) npon an arch,

10, spanning a gap formed 1n the frame by
cutting away lts rear sill to provide an open-

ing for the passage of the bundles of grain
from the binder, said sill 9 being provided
with a hanger, 11, 1in which the inner end of
the axle of the drive-wheel is journaled, and
serving as a lateral brace to the frame. The
shaft 6 has rigidly secured thereto a pinion,

12, gearing with a corresponding pinion, 13,

upon a short shatt, 14, journaled in the rear
sill of the frame fmd 1n the strap 15, said shatt
14 also carrying a sprocket- wheel 16, con-
nected with a large sprocket- wheel 17, by
drive - chain 18. Sprocket ~wheel 17 is con-
fined between the rear sill of the frame and a
bracket-plate, 174, and is splined upon a shaft,

19, bearing in the plate 17z, said shaft benw
the drive-shatt ot the binding mechanism, and
is longitudinally grooved to receive the Sp],ine
of the sprocket- Wheel, 80 that while said shaft

~cannot revolve independent of the sprocket-

wheel 1t is free to reciprocate therein for the
purpose of adjusting the gavel and binding-
tables, as hereinafter more fully described.
Shaft 19 is journaled upon the underside of a
table, 20, and 1s prevented from a longitudi-
nal movemenb independent of the table by col-
lars (not shown) rigidly fixed to the shaft on
each side of the bearing, said table being
mounted and adapted to be reciprocated on
horizontal guide-rods 21 (see Figs. 1 and 4)
and supportiug the gavel-gage and binding
mechanism, the knotter being secured on the
under side of the tavle in the case I, and the
binding-arm operating from above through a
transverse slot in the table,
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To promote a clear understanding of the

operation ot this machine, that portion of the
table 20 which is inside of the gavel-gage may,
for convenience, be termed a ‘‘gavel-table,””

because on thdb portion of the t‘lbl(% 20 tlle

gavel is fully formed and separated from the
inflowing grain, and that portion of the table .

20 outside of the gavel-gage and overthe knot-
ter may be called the ** binding-table,”” which
two tables as a whole are made adjustable fore
and aft to provide for adjusting the gavel-
cage and binding mechanism to operate the
long or short grain, as the case may be. -To
adjust these devices for long grain, the table
20 is moved bodily toward the rear end of the

machine; but for short grain it is moved to-

ward the front end of the machine, the groove
of the shaft 19 and spline of the sprocket-wheel
17 permitting this adjustment without inter-

fering with the rotation of the shaft and the

operation of the mechamsm carried b} the ta-
ble. .

Bolted to thie front end of the table 20 is an
overhanging bracket, 22, (see Iigs. 1 and 2,)
suspending the bindingand compressing arms,
and having rigidly secured in 1fs upright por-
tion a studded axle, 23, pm]ec,tnm at a right
angle from the same, and for ming a shaft for

a cam-wheel, 24, and gear- wheel 25, whieh

wheelsare 1'igid1y connected by ahuborsleeve,
S0 as to revolve together, but are sufficiently
separated from each other to provide for the
operavion between them of levers engaging
with the inner cam-faces of the gear and cam
wheels, to be hereinafter deserlbed

Pivoted on the stud 26, secured to the slid-
ing table, are two levers, one of which, 27, en-

wheel 24, and has a projecting arm, 29, pro-
vided on its end with a rack-bar or segment
engaging with a pinion, 30, splined apon the
shaft 31, journaled in the inner portion of the
end sills of the grain receiving platform, and
provided with one or more arms, 32, which
are termed ‘‘transfer-fingers,’”’ for the reason
that, operating between a series of slats, 33,
bl‘ldﬂ“lﬂﬂ‘ the space between the grain- receiv-
ing 1J1atf0rm and-the binding- tcuhle they serve
to transfer the gavel dlready formed between
the gavel-gage and divider to the binding
mechanism, _said fingers being of such a Iength
that when deplessed they do not extend be-
yvond the inner edge of the grain-receiving ta-
ble. The other cam-lever, 34, works on the
periphery of the cam 24, w hich is recessed at
35, and the lower ij'oject-ing arm of the lever
34 engages with an elongated rib, 36, formed
of a bent rod, the two ends of which are in-
serted in the shaft 87, journaled in the front
and rear sills of the grain-receiving plat-
form, and having attached thereto a *‘di-
vider,”’ consisting of a bent rod, 38, forming

one Slde of a 1eet&ngula.1 irame Lhe other-

three sides of which are formed of a bent
rod, 39, having eyes on its ends encircling
the- rod 38, said frame having secured 0
its upper slde wire teeth 40, which project

through and are secured in the Jower side of
the frame as clearly shown in Figs. 1, 4, and 5.

This frame,with the teeth, forms a ShlE‘ld over
the bmder, and 18 Supported entirely from
the shatt 37 by the rod 38, and when let down
upon the grain-receiving table separates the
orain theleon from the formed gavel on the
g&vel table, and prevents the grain lying ou

into the bmdel when the gavel 1s bemﬂ moved

transfer-fingers. By this means a perfect di-
vision and separation is effected between the
inflowing grain and the complete gavel, it be-
1ng understood in this connection, however,
th‘lt as soon as the transfer ﬁnﬂels have car-
ried the gavel forward in reach of the binder-
arm which carries it to the binder the gavel-
gage Tises to a perpendicular pOSItlon and

orain against the uavel gage 1S permltted
whﬂe the sheaf is bemg bound. The frame,
when a heavy wind 18 blowing and there is a
tendency to blow the grain therethrough or
to tangle and twist it thelem may be covered
with a piece of canvas or other piece of fabric
to render such an objection impossible.
Pivoted on the line dividing the binding
from the gavel table, and by means of stlaps
or staples 41, is a gavel-gage, 42, consisting of
a shaft prmrlded with one or more teeth pro-
jecting at a right angle therefrom, which shafs
has upon its end an arni, 43, secured upon &

therewith by a coiled spring, 434, permitting

ent of the arm, and operated as hereinafter
described. This gavel-gage operates as a back
stop for the grain which, falling on the sta-
tionary grain-receiving pldttorm C, is carried
by the feeth of the endless carrier - chains
against the gage, which, when overcome by
,the bulk and pressure of the grain, swings
over backward until flat on the table and per-
mits the transfer-fingers to then move the
completed gavel forward to and upon the
binder-table. The ¢ gavel - gage is upheld by
the retracting -spring 43, coﬂed about the

to and the other end projecting out and bear-

ing upon the table, the tension of which spring
iS lllereased W hed the gage 1s depressed by
the gavel, so that when ‘the gavel has passed
beyona the gage into the binder the spring will
cause the ga,vel -gage to immediately assume an
upright position for gaging another gavel from

the gavel-table during the operation of bind-
ing the first gavel. Gear 25  meshes with a

eomt‘mt]y revolving shaft 19, and this pinion
has rigidly secured thel eto one halfofaeclutch,
45, (SLe Fig. 6.) the other half of which clutch

the teeth of the clutch may be disengaged and
the pinion will then stand idle upon the shaft,

- though of course constantly meshing with the

thesaid grain-receivingtable from being dlfmn'

forward to and upon the b111d1110" table by the

the divider is lifted, so that an mﬂowmﬂ' of

the shaft to make a partial lotatlon llldepend-'

shatt 42, and Imvmﬂ one end of 1t fixed there-

the grain which again begins to fow in upon

pinion, 44, loose on the projecting end of the
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orooved on its periphery (see Fig. 6) to re-
ceive a bifurcated lever, 46, hinged to an arm,
47, rigidly secured to and projecting from the
shoulder 48 on the bracket 22, and on the end
of the shaft 19 is a washer, 49, between which
and the sliding portion of the cluteh, and
coiled about the shaft, 1s a spiral spring, 50,
for throwing the clutch into’ engagement.
Hinged levu 46 1s provided, nearv 1ts lower
end, “with an elongated. slot, and has hinged
near its upper end a swinging lever, 51, on
the front and lower end of which 18 hinged a
toot-piece, 52, projecting through the eion-
gated slot, and having near its hinged end a
heel, 53, projecting upwardly and engaged by
a spring, 54, having a loose bearing on the
heel and rigidly secured at its other end to
the lever 46. This spring not only operates
to push the lever 51 and the foot-piece away
from the lever 46, but to lift the foot-piece.
so that the shoulder or enlargement formed
thereon will engage or catch on the inside ot
the lever 46 at the upper end of the slot, the
foot-piece being provided at its free or outer
end with a transverse pin or enlargement to
prevent the spring from throwing it entirely

out of the slot, and the lever 5l bemcr oper-.

ated by and through eam-projection 55 on the
side of gear 25, (see Figs. 1 and 4, ) which cam

intermittently engages with the lever 51 near

its lower end.

Referring to I'ig. 1, 1n which the binder-
arm, the divider, and the gavel-gage are
raised, and the cam 55 (by levers 46 and 51)
is pressing against lever 51, it will be seen
that when the gavel has thrown down the
cage it will cause the arm 43 to press down
the foot-piece until the lever 46 is forced over

it and the clutech-pinion engaged with the
‘cluteh-half 45 through the expansive force of

the spring 50. Fh(, nmoment the pinion and
clutch-half 45 are engaged, the gear 25 re-
volves, and releasing cam 55 from lever 51,
the lever 18 thrown Inwardly by a spring, 54,
drawing the foot-piece in engagement with
lever 46, where the foot-piece remains until
again tripped by the gavel, after the cam 55
has made arevelution fmd eny*a..ges with lever
51, and causes the disengagement of the
cluteh-half and pinion and the binding mech-
anism to stop. On the instant the gear 25
begins to revolve, the lever 27 1s euﬂ*fwed by
its cam, causing the transfer ﬁnfrers to rise
and transfer the gavel toward and partially
under the compressor and off the gavel-gage,
which then, throngh 1ts retractm@ sSpring, as
before smted 1mmedmtely assuames an up-
right position to stop and cut off from the
bmder the incoming graiun, constituting a
fresh gavel. In this connection it should be
stated that a single revolution of gear 25
causes a complete operation of the entire
binding mechanism.

Journaled 1n the OVE‘lh”LﬂWH}G‘ arm of the
bracket 22 is a shaft, (see Flps 4 and 9 and

dotted lines, Fig. 6,) projecting beyond each !

The splined portion of the clutch is |

|
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extremity of the bracket, which shaft has
rigidly keyed upon its rearward orinner end a

hook-shaped binder-arm,57,the butt of which 7o

is provided with a segment gear, 57", engag-
ing with a corresponding gear, 57z, Journaled
on the stud 59, projecting from the over-
hanging arm of the bracket 22. The outer

end of the stud has sleeved thereon a com- 75

pressing-arm, 58, connected with the segment-
gear 577 by a rigid arm, 57° projecting from
the segment and perforated to permit a
carved rod, 58* rigid on the compressing-

arm, to play freely through it, a pin in the 8o

e*{tremlby of the rod 58" serving to prevent
their detachment, and has spring 58", spring-
seating the arm 57° and with it the seg-
ment-gear, on the compressing-arm 58. The

purpose in so connecting the compressing-arm 8j

with the segment-gear is to permit an auto-

matic yielding of the arm to accommodate va-

rying sizes of gavels, and the pressure of the
arm upon large and small gavels 18 corre-

spondingly mereased or diminished by the go

compression and expansion of the spring b8

It will now be seen that when a large gavel is

in the kinder the arm 58 cannot d—eseend as
low as with a small gavel; hence, as soon as

with the segment continuing to revolve, the
arm 57° compresses the spring 58° and forees
the compressing-arm tightly upon the gavel,
and that when the compressing-arm isstopped
in its forward movement by the resistance of
the gavel the spring will permit the seginent
to move on to the end of its stroke, thereby
avolding any tendency to anover-compression
of the gavel or to injure the segment or arm.
It might be weli to add that in view of the
uniform downstroke of the binding-arm 57, if
segment 57" were rigid upon the compressing-
arm H8, the compression last desceribed wounld
mewt"bbly break some of the binding mech-
anismn.

The binding and compressin arms are.op- .

erated by bell-crank 60 on the forward end oi
bhaﬂ; h6, (see Fig. 4,) the long arm of which
engages imermittently with the segmental rib
or cam 61 (see Fig. 6, and dotted lines, Fig.
4) upon the inner face of the gear 25, which
cam describes a safficient part of a (;11*@16 SO

| that when the lever is released from one end

of the cam during the revolution of the gear,
and is swung toward the opposite side of the

the arm comes in contact with a hrge gavel, g5

10D

105
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115
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gear from the position shown in Fig. 4, and

as indicated in dotted lines, the lever will be
in position to be engaged by the opposite end
of the cam 61. | |

To positively and quickly operate or swing
the bell-crank 60 after its release from the
cam, the short arm of the bell-crank (see Figs.
7 and 8) is pivoted to a yoke, 613, sleeved
upon a vertical rod, 62, and actuated by coiled
spring 63, having 1‘55 lower end bearing against

the yoke and 1ts upper end held by a pin pass--

ing through therod 62. DBy this arrangement

it will be seen that when.the bell-crank is car-
ried to the position shown in full lines in Fig.

[2§5
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4 the spring is compressed by the rising of
the short arm, but as soon as the bell-crank is
released from the cam the expansion of the
spring will quickly swing the bell-crank fo
the position indicated in dotted lines and
cause a corresponding movement of the hind-
Ing and compressing arms 57 and 58. When
the bell-crank is on the cam, as shown in Fig.
4, the binding and compressing arms are closed
or swung to the lowest position indicated by
dotted lines in Fig. 9, and are firmly held and
compressing asheaf; but when the bell-crank
1s released from the cam the arms are swung
outwardly to the position shown in full lines
1n saild figure. | | |

For the purpose of relieving the friction of
the bell-crank in its first engagement with the
cam 61, an anti-friction roller, 64, (see dotted
lines, Fig. 4,) forms the extremity of the cam,
which extremity in its first engagement with
the bell-crank slides over a suitable portion
of the side edge of the bell-crank during the
time the bell-crank is being swung to the left
in Fig. 4, and to its highest position, and be-

fore the end of the bell-crank comes in contact

with the cam. |

The engagement of the side edges of the
lever with the cam in the above-deseribed
manner results in a gradually increasing power
of thelever and a corresponding inerease of
pressure of the binding and compressing arms
as they descend upon the sheaf, or in any case
an increasing pressure with a given amount of
power at the beginning of the movement o
the binding and compressing arms. I

To compress the gavel to a size correspond-
ing to that of the required size of band for
successfilly holding the grain forming the
sheaf in its finished state, and to still further
compress the sheaf, after it is encireled by the
baund,to give the band sufficient slack for per-
mitting the knotter to operate without break-
ing the band, so that the expansion of the
sheaf, when relieved from the compression,
will tighten the knot and take up theslack of
the band and still form a tight sheaf, [ have
provided what is termed an ‘‘auxiliary com-

pressor,”’ which will now be described.

Referring to IFigs. 1, 4, aud 6, 65 is a brack-
et-arm rigidly secured on the overhanging
bracket 22, and has pivoted thereto a lever,
66, In the forward end of which is pivoted a
depending arm, 67, guided in brackets 68. se-
cured on the overhanging bracket 22, which
bracket 68 has the arm 67 passing through it,
said arm having an anti-frietion roller, 69,
and engaging with the shost segmental cam
70, the operation of which isto intermittently
lift the arm 67 and rock the lever 66 on its
pivot in the bracket 65. The rear end of lever
66 1s pivoted in the stud 71, projecting from
the spring-seated bar 72 (see Fig. 7) of the
auxiliary sheaf-compressor. Supporting the

~auxtliary sheaf-compressor above the bind-
ing-table and guiding it in its vertical recipro-
cation is a rigid frame composed of the bracket
73, bolted to the overhanging bracket 22 at

a right angle to the same, and having at its
outer ends two sleeves, 74, and two parallel
rods, 75, rigid in the bracket 73, and con-
nected at their upper ends by a bar, 76, hav-
Ing projecting ends perforated to provide

guides for parallel rods 77, which pass through

the sleeves 74. These rods are encircled by
colled springs 78, and projecting at their up-
per ends through the bar 76, and are connect-

70 |

7

ed by a bar, 79, which, in connection with a

curved bar, 80, which connects the lower ends
of ‘the rods 77, serves to form a rigid frame
adapted to be reciprocated through the sleeve

74. The end of the curved bar 80 projects
over the inmer end of the grain-receiving

platform to guide the gavel, when thrown by
the transfer-fingers,under the auxiliary gavel-
compresscr, and in position to be operated
upon by the principal compressor. The ten-

‘sion of the coiled springs 78 is such that the

compressor 1s projected by them so near the

0

surface of the binding-table that the gavel is

necessarily forced under the compressor and
consequently slightly compressed, the forcing
of the gavel lifting the frame of the com-
pressor, as indicated in Fig. 7, thereby com-
pressing the upper ends of the spring 78
against the bar 72, which is then stationary.

‘This,which I term the ‘“first compression?”’ of

the gavel, issufficient, in connection with the
bindingand compression arms,to give the sheaf
the desired sizeand tightnessit willhave when
completed and discharged from the machine.
By thetime the first compression is completed
the binding-arm has carried the twine taut
around and underneath the gavel and in po-
sition to be taken hold of by the looper, and
at the instant the looper seizes the twine the
depending arm 67 is engaged by its cam 70,

and depressing the bar 72 compresses the

spring 78 and drawing down the compressor-
frame, and subjects the gavel to asecond com-
pression, which permits the band toslack and

prevents the looper breaking the band, as it

would otherwise frequently do in taking up
enotugh twine to form the knot. :

The auxiliary compressor forms an impor-
tant feature of my invention, for the reason

that, operated by a direct steady movement,

it effects no injury to the grain, asdo packers,
and, furthermore, by its co-operation with
the binding and compressing arms, the press-
ure 18 more evenly distributed over the entire
circumferenceof thesheaf, thus making a more
perfect bundle without injury to the grain
than other machines now employed.

Pivoted near the extremity of the binding-
arm 57 18 a tucking-arm, 81, a transverse see-
tion of whieh 1s wider than the siot in the ta-
ble, and has its free end coneave to form a
guide for the twine, which, passing through
an ordinary tension-guide, 8L}, on the over-
hanging bracket, is upheld by the arm 82,
Eig. 9, and passes thence through the eye 83 in
the pointofthe binding-arm, and thence passes
to and is held by the twine-holder, presently
to bedescribed. Said tucking-arm is provided

go
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bmdmg .arm m]tll fm ced away by conta,ct Wl’[h;
theblndmf‘f table. Withthebinding-armraised.
fmd the twmehe]d thegavel, when transferred
11 om the wael t%ble to the bmdmg table W]]l'

1 :25,) so that one side wall of said 1'101:01] 18 at f5: EERS
qﬂ*ambb the tmne-e&tendmg from the bmdmw |

alm to the tu ine- helder and as the bmdmg ;

throucrh the 51013 in: the table a,nd the ﬂa,vel'b' <l
fore 113 theend of the tucker will Stnke against |«

émg 51de of the-sl-ot - These slats in. the stem

the mclme formed of one or more. eu-rved pro-:

]ectloms or lugs, 85, on the gavel-table, which.
thmw- the tuclxel aw av flOIll the binder-arm |
| 5d1(3LllEll hne to the SlO'[S

tuek :t:he twme- undel the Sheaf pressmo theé

-

;pm]eet thlouﬂh 1t ‘11‘1d the 0*111(165 bemw‘ ar- |

ranged a little to the one side ;of avertical line
-tthH“h the perfm af[mn S0:as to perm'lt '('h'z

' (See

B 522 :)_ _Thef .twme 'gmde phte 1S alsa Pro-
'Vlded near its lower edge with a stud, 89, be-
tween which: and the: ﬂ'ulde 87 18 a (]GPFQSSIO‘] |
:;'f-,hell 1S beveled- t-o | avmd cuttmg the twme

| When the shell is revolved in the direction of

—or-bearing, 90, to receive the projecting end of
the twine holder 91, which forces the twine
into the depression and clamps 1t to the plate,
the stud 89 serving as a guide, against which
the twine is held over the depression to per-
mit the recipr Oc.:th'nﬂ‘ twine-holder 91 to clamp

it, (see Figs. 21, 22, and 26,) the binding-arm

carrying the twine downwardly and partially
around the stud 89 for that purpose.
The knotter is contained in a suitable case,

- L, (see Fig. 10,) to protect the knotting mech-

50

35

Co

r::-u
I

anism from dust and other foreign substances,
which case 1s secured to and underneath the
binding-table by means of bolts or other equiv-
alent means passing through luags on the case
into the table, which table forms a cover for
the same, said case being provided with sait-
able openings in one end for the operation of
the twine-holder, already described, and the
knotter and cutter now to be described.

- The looper is essentially composed of a «!em
or shaft and an ineclosing shell or tube. The
stem or shaft 92, which 1s a slotted rod, (or it
may be a tube,) is provided at its forward end
with a raised shoulder, 93, the forward por-
tion of which converges toward a point, and
the rear of the shoulderextends at a right an-
ole to the length of the stem, and to form a
seat for the end of the inclosing shell or tube
94, surrounding the stenm and extending nearly

- hese'twme- n-mdes (see lﬂﬂ 26) are. formedr

fe*{tends thl ou U'*h both.th e &tem aﬂd Shell nea,rly -
atia right anﬂle to and bisecting the slot 95 in
the shell, as: will be seen by comparing
rection of the slots of the shell, as: shown in 1co
The corner of the one mde wallof the. -
| upper end of the slot 98 1n the stem or shait
[ 18 bex eled (csee I‘w‘s 25 :a,nd_ 29) to form a lu,gz?

zmg shell are eaeh ptomded Wlfh tmnsvexse
: fmtersectmﬂ' slots one: of Whl(‘h (See Fig. 14) -7c o
s]S d
istem 'md 1ts m(,losu‘lg Shell and of the depth
shown 1n Kig.
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one-third its length.

20, and: the rear end: of the

slot in the stem is notched at 96, (see Iig..

an oblique angle to the opposite wall of the . 1

;qlot (see: I‘lg 14) and merges mto 113 a,t aboub

TFig. 15.

and: Shell when comcldent per mlt- t-he mtm S

:is tumed to the left as: m-]“-w* -15 throwmﬂ .85 SRR
twme-fmwmd and Sustalmnﬂ :1’6 1n e{mtact: :

the arrow, Fig. 17, the forward end of these
siots will be closed, and a wedge-shaped recess,
100, (see Fig. 18,) will appear between the op-

IO\‘J

posing side walls of the slot of the shell and 110

stem, which recess incloses the twine, so that
when the twine is drawn toward the point of

the stem in the process of tying the knot 1t
will be wedged between the walls of the nar-
row point of the wedge-shaped recess and 115
held there until the knot i1s tightened, after
which it 1s released by the further operation

of the machine. The slot 98 in the shell 18
enlarged, as shown at 101 in Fig. 15, so that
after the stem and shell are oiven a three-
fourths turn to the left (see I‘];ﬂ' 15) and to
the position shown 1n Fig. 16, the shell, con-
tinuing its revolution, will cause the slot 95 1n
it and the stem, respectively, to coincide, as
shown 1n Fig. 17; but, as will be observed, 125
although the lower end of the slot 98 is open,
the upper forward end is closed by the shell,
at which time the twine is held 1n the wedge-
shaped recess 100.

Before a detailed description of the mech-
anism for causing the several movements of
the looper be given, it may first be well to de-
seribe the manipulation of the twine by the
shaft or stem and shell comprising the looper,
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and the operation of the lifting-finger and the | in contact with the finger and is pushed oft

cutter. Above and forward of the looper,
when withdrawn, is a vibrating lifting-finger,
102, (see Figs. 10 and 21,) which extends at a
right angle to the looper and serves to lift the
loop, which is formed in front of the looper,

~over and upon the looper-shell, and after-

10

5

25

30

ward take a positicn back of the loop, so that
when the looper is withdrawn from its for-
ward position in the final movement to tie the
knot the finger aids in pushing the loop off,
as will be presently described. Forward of
this lifting finger, and bearing in the end and
side of the case, is a flat obliquely-arranged
reciprocating knife, 103, the cutting-edge on
the end of which is at an obligue angle to the
length of the knife, which 1s adapted to re-
ciprocate across the path of the knotter to
sever the band from the twine after the knot
is tied and drawn taut. | | |

Asbeforedescribed,and by reference to Ifigs.
21, 22 and 26, it will be understood that the
end of the twine, when the twine is being car-
ried around the sheaf to form the band, is in
the grasp of the twine-holder, and bearsupon
the guides 86 and &7 in a line colnciding
with the slot 95 of the looper, and the shaft
and shell of the looper stand in thelr first po-
sition. (Shownin Fig. 14.) Thetucker 81 (see
Fig. 9) carries the spool portion of the twine
under the bundle against the guide 86, and
the binding-arm, continuing its downward
movement, brings it against the guide 87,
Both parts of the twine forming the band are
thus carried and held contiguous to and paral-
lel with each other, so that in actual operation
slot 95 receives a double instead of a single

twine, as shown in Figs. 14, 15, 16, and 17.

40

50

60

After the looper and twine are in their first
position (shown in Fig. 14) the looper is pro-
jecting through the case, and the lifting-fin-
oer is below the plane of the looper.
the parts in this position the shell is revolved
to the position shown in Fig. 15, closing the
rorward end of the slot 95. The shaft and
shell then recede.-to the limit of their back-
ward stroke, during which they simultane-

ously make a three-fourths turn, twisting the !

twine upon itself to form the loop, which at
this time extends forward of the point of the
looper, as shown in Fig. 28. After complet-

ing their backward stroke and forming the

loop the shaft and shell advance, slacking the
loop,and then the lifting-finger rises, throwing
the loop over the looper-shell, as shown in
Figs. 16 and 21, the twine between tlie liftring-
finger and twine-holder passing into slot 98 as
the looper continues to advance, during which
time the lifting - finger is withdrawn. The
shaft and shell cowmpleting their forward
stroke, the latter then makes 1its last rotary
motion, closing the slot 98 at its outer end
only, as shown in Figs. 17 and 18, and at the
same time the lifting-finger advances across
the top of the shell in the rear of the loop, (in
the form shown in Fig. 17,) and the shaft and
shell recede without revolving, the loop comes

With

the point of the looper; but it 1s necessary
that the band should be put under tension
between the receding looper and expanding
sheaf to tighten the knot when the loop 1is

slipped off the point of the looper, and the

effect of this tension is to sometimes draw the
loop off before it comes in contact with the
lifting-finger. The instant the twineIs locked
in the looper for the last time, as shown 1
Fig. 17, the pressure from the binding and
compressor arms and the auxiliary compressor
is released from the sheaf, and, with the knot-
ter receding and sheaf expanding, the lower
ends of the twine are drawn forward and
wedged in the recess 100, the knife severing

the twine the instant the looper clears the

knife, and the looper, continuing its backward

| movement, pulls on the severed end of the

band, while the expansion of the sheaf tight-
ening the band co-operates to tighten the knot,

after which the looper-shell revolves and re-

leases the band. After the band is released
the shaft and shell of the looper revolve back-
ward to the first position, (shown in Fig. 14;)

70
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and then advance at the proper time through

the case to receive the twine for forming a
knot in another band. As soon as the twine

is locked in the looper for the last time, and

the lifting-finger has advanced across the top
of the shell in the rear of the loop, the twine-

holder 91 (see Figs. 10, 21, and 22) recedes, -

when the twine assumes a straight line be-
tween the guide 87 and the stud 89 and in the
path of the twine - holder, which then ad-
vances, clamps the twine between the ends of
the twine - holder and the recess 90 in the
plate 88, (see Fig. 26,) firmly holding the end
of the continuous twine down, while the bind.-
ing-arm B7 swings to its position above the
binding-table ready to receive another sheal.
It will be observed that the twine-holder 1s
provided at its lower end with a projecting
lug, around which the twine is given a partial
turn when the binding-arm ascends, and the
effect of this partial turn is to give the holder
such a firm grip on the twine as (o effectually:
prevent the accidental detachment of the
twine from the holder by any strain exerted by
the binding-arm or the pressure of the sheaf.
" Having described the construction and op-
eration of the
which operate directly on the cord, it remains
necessary to describe the actuating mechan-
ism of those parts. The mainshaft 10+ of the
tying mechanism (see Figs. 1, 4,9, and 10) has
its bearings in a journal-box, 105, in the case
I of the tying mechanism, (see Fig. 10,) and
projecting beyond the front of the machine 1s
another bearing in the journal - box, (not
shown,) secured near the front edge and to
the bottom of the binding-table, said project-

ing end on the shaft having rigidly secured

thereon a pinion, 106, (see Figs. 1 and 4, and

dotted lines, Fig. 9,) meshing with the gear 25,

through which the entire tying mechanism is
actuated. The inner end of the main shaft

parts of the tying mechanism
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104 1s provided with a pinion (notshown) en-
gaging with a corresponding gear, 107, (see
Fig. 13,) on a vertical shaft, 108, said gear
baving on its under face a plate, 109. (see dot-
ted liues, Fig.15,) provided with a cam-groove,

110, and on the upper side of the gear is a

semicircular cam - plate, 111, secared to the
gear and having oune of its corners rounded;
but these plates may be cast with the gear in-
stead of asabove described. Onthe shafs 108,
above and separate from the gear 107, (see
Fig. 10.) is a cam-grocved wheel, the groove
of which is on its upper face. Pivoted to a
projection, 113, on the case is a bifurcated
lever, 114, having about midway its length a
stud, 115, engaging with the cam 112. The bi-

furcated end of the lever straddles a collar,

116, sleeved upon and toward the rear end of

the looper-shaft 92, said lever being provided
with elongated slots 117, through the upper
one of which projects the pin 118, and through
the lower one a long pin, 119, the elongation
of the slots providing for the accommodation
of the pins to the radiusof the circle described
by the movements of thelever. On each side
of the collar 116 are rigidly secured to the
looper-shaft collars 120, and on the under side
of the bifurcated end of the lever is a plate,
121, provided with an elongated slot in which
the pin 119 is guided to maintain the collar
116 in 1its operative position. With these
partsin the position shown in Fig. 10,the main
shatt and cam turned in the direction indieat-
ed by the arrows, the looper will recede until
the pin 115 on the lever reaches the lower
corner of the cam-groove, when the looper
will remain stationary until the cam is re-
volved to engage the pin with the opposite

~side_of the cam at the point of the arrow,

when the lever will be carried forward, push-
ing the looper with it, the sleeviug of the
lever on the looper permitting the looper to be
revolved, as hereinafter described, a single re-
volution of the cam 112 serving to cause two
forward and two backward movements of the

~ looper necessary in the tying of the knot.
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The lever 114 is provided with a link, 1211,
pivoted at one end of thelever and at its other
end to the upturned end of the coil-spring 122,
on and secured at its lower end to a vertical
stud, 123. DPivoted to a stud, 124, which also
forms a bearirg for the looper,is a studded
arm, 125, the studs of which, five in nu mber,
are shown at the extremity of the arm, and
engage with the segment of a lantern-gear,
126, onasleeve, 127, onthelooper,which sleeve

1s Joined to or cast with a cam, 1273, (se€ Figs.

19 and 20,) engaged by a pin, 128, on a plate,
129, on a slide, 130, bearing upon the looper-
shell and guided in a slot in a thimble-shaped
keeper, 131, made rigid to the looper-shaft, a
tongue-at oneendof the slide 130 being guided
between the keeper and theshell, and atongue
at the other end of the slide being guided be-

tween a cam, 1273, and the looper-shaft, said

keeper being recessed for that purpose. A
pin, 132, rigid on the shaft and working in an

elongated slot in the shell, limits the revolu-
tion of the shell when closing the eye of the
looper. Rigid in the looper-shell is a pin,
155, playing in aslot, 134, obliquely cut in the
slide 130, which causes a partial rotation of
the looper-shell when thesiideis reciprocated,
a8 will presently be described.
125 has at its rear end (see Fig. 13) an arm,
135, provided at its extremity with a vertical
stud, 136, engaging with the cam-plate 109 on
the under side of the beveled gear 107, by
nieans of which the studded arm 125 is oscil-
lated to rock sleeve 127. Sleeved on the stud
124 1s a segment rack-bar, 137, an arm, 138,

‘which engages with a semi-circular cam-plate,

111, on the upper face of the gear 107, which
cam 111 serves to swing the segment-rack to-
ward the cam and revolve the looper by rea-
son of the engagement of the rack with a

Ppinion, 141, onthelooper-shaft, the rack being

withdrawn at the propertime by a retraction-
spring, 139, fast to one end of the case and to
its other end to a projection, 140, on the rack
137. Pinion 141 is splined to the shaft, the
spline fitting alongitudinal groove, 142, there-
in, 80 as to permit it to reciprocate through
the pinion, but not to be revolved independ-
ently, the reciprocation of the pinion on the
shaft being prevented by a forked bracket,
1423, (see Fig. 10,) engaging with the groove

143 (see Ifig. 20) in a hub, 144, cast with the

pinion. |

These devices for actuating the looper will
operate as follows: When the looper is at the
limit of its backward stroke, and in position
to advance through the case to grasp the twine
for the first time, if theshaft 104 and the cam
112 be revolved in the direction indicated by
thelr respective arrows in Fig. 10, the lever
114 will engage with cam 112 and advancethe
looper shaft and shell without turning to the

limitof their forward stroke,when thelever 135

of thestudded arm 125 will engage with the cam
of the plate 109, revolving the shell, as shown

Studded arm
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in Fig. 15, by reason of the pin 128 engaging =

with the V-shaped portion of the cam 127, and
pushing the slide 130 forward, causing the en-
gagement of the pin133 with the oblique walls
of the slot 134.thus turning the looper-shell.
As goon as the shell is revolved to the posi-
tion shown 1n Fig. 15, the looper shaft and

shell are withdrawn by the lever 114 and are

simultaneously revolved a three-fourths turn
during their backward movement by the en-
gagement of the arm 138 of the segment-rack
137 with the semicircular cam 111 swinging
the rack 137 toward the cam and revolving
the pinion 141 on the looper-shaft.
the end of the backward stroke, the looper
shaft and shell are again advanced by lever
114, without turning, to the limnit of their for-
ward stroke, and having obtained this posi-
tlon remain stationary until the lever 135, en-
gaging with its cam, causes the studded arm
125 to oscillate the looper-shell, as before de-
scribed, closing the slot 98 of the looper shaft
and shell, as shown in Fig. 17, after which
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lever 114 drawsthe looper back, and after the
then completed knot is t}ghtened and released

- fromthelooper, and the looper having reached

IO

15

20

the l1mit of its backward stroke, the arm 138
being freed from its cam, thesetrment 137 is
quickly swung away fr'om the cam by its
spring 139 revolving the looper a three-fourths
turn backward, and in position to be then ad-
vanced for tying another knot. Geared to the
beveled cog-wheel 107 by a pinion (not shown)
18 a shaft, 145, earrying upon its opposite end
a beveled pinion (not shown) engaging with a
beveled gear onthe underside of the cam-faced
wheel 146, (see Figs, 10 and 11,) which wheel
has on its periphery a lug, 147, which is en-
gaged by a bell-crank lever, 148 on a post,

149, the other end of the lever having an
e]ongated slot, 150, working on a pin or the
sliding collar 151 on the shaf of ‘the twine-

holder 91, the same forming a bearing for the

- Spiral sprmcr 152, having its other end bear-

25

ing against a collal 103 on and toward the
forward end of the twine- holder. The collar
153 isscrew-threaded ontheshaftof the twine-
holder to adjust the tension of the spring 152,
and locked by a second collar, 154, both of
which collars may be further tlghtened by

- screws (shown in Fig. 10) passing through the
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collar and impinging on the shaft. It will
here be observed that the bevel-gears 107 and

146 revolve in the same time, and that the

lug 147 operates but once durmﬂ* the operation
of tying the knot, to draw the twine-holder
back in position to receive the twine and
clamp the same at a point between the bind-

ing-arm and the knot on the sheaf, and this

operation of the twine-holder is very quickly
performed, owing to the small size of the lug

147, for, as will be seen, the bell-crank 148

has but’ to travel up the short inclined side of
the lug when it (the lever) will drop back to
1ts position on the perinhery of the gear. The
knife 103 1s pivoted nearitsrear end to a bent,
lever, 155, pivoted at its other end on a
bracket plate 156, and provided at the angle of
its bend with an a,ntl friction roller, 157, work-

ing on the periphéry of a cam face or pla.te 158.

_ (See Fig.10.) Pressing againsta rigid pin on

the lever155is a flat spring, 159, secured at the
otherend of the caseand adj usted by meansof a
set-screw, 160, which spring operates to quickly
throw the cutting - knife f01 ward across the

path of the 100pel to sever the twine below

the completed knot when the anti-frietion
roller 157 sinks in the depression of the eam
158, which depression is shown in Fig. 10,
opposite the anti-friction roller. Pivoted on
a stud, 161, (see Iig. 10,) rigid to the frame
of the bearing of the shatt of the gear 146, is
a bell-crank lever, 162, the short arm of which
is provided with a vertical projecting stud,

163, (see Fig. 12,) adapted to be engaged by
a cam-lug, 164, on the face of the cam 158, to

swing the long arm of the lever 162, which
arm is-provided at its extr emity with a stud,
165, engaging with a groove in the- down
wardly-projecting arm 166 of the rock-shaft

| of the needle at the proper time.

1 in the meantime, the lifting-fi
first pOSlbIOIl to repeat the ol)eratlou above

167 of the lifting finger, said shaft being jour-
naled at one end in bhe side of the case and

‘toward its inner end in a post, 168, and con-

nected with the lifting-finger by a 1ectanfru
lar arm, 169, rigid on the sha,fb ‘and on the
finger abubtmg aﬂmnsb the arm 166 of the
rock-shaft and the case 18 a spring, 170, coiled
abouttheshaft 167, to throw the shaft forwa'rd
and with it the lifting-finger, across the path
The rock-
shaft arm 166 has an elongated slot engaging
with a pin, 171, (see Iig. 12 ) plojectmg al‘, Q
right angle from the 1euprocabmﬂ' lever-172,
bearing in parallel posts 173, and pm’vided
with a stud 174, engaging with a cam- groove,

175, in the uppu ta(‘*e of cear 146, which cam-

ﬂ'roove operates to reciprocate the lever 172

and rock-shaft 167, causing the lifting-finger
to be raised and lowered over the point of bh_e

looper. When the knotter is at the limit of

1ts backward stroke, and in position to start

forward to grasp the twine the first time, the
lifting-tinger is across the pathand duecbly i
front of its point a little below its center, and
cs the looper advancesthe lifting-finger, by the
operation of the rock-shaft through the cam-

‘groove 175 and the connecting-lever 172, is

caused to sink to its lowest position below the
looper, where it remains until the looper has
advanced, and its shell 1s rotated to the posi-
tionshown in Fig. 15, and the looper has taken
a three-fourths '[lllll and withdrawn to the
limit of its backward stroke. A second oper-

ation of the rock-shatt lifts the finger across

the path of the looper, which carries with it
the loop above the place of the looper, the
looper at the same time being advanced and
1ts upper half projecting bhrough the loop as
1t seizes the twine the second time. As soon
as the looper seizes the twine thesecond time,

the cam 164 engages with the bell-crank 162

draws the llftl[lﬂ‘ hnﬂ*er directly to one side {:}f

‘the looper, Whmh contmue‘% to advance until

the loop is in front of the lifting-finger, when

the
the bell- cmnk from its cam, the ﬁnﬂ‘er remaln-
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latter is again advanced by the Telease of

ing in 1ts advanced posu;lon until tm, looperis

w1bhdrawn the loop pushed off by the finger,

the then formerl knot tightened, and the band.

cut from the twine, after which the knot is
released, and the looper continuing to 1ecedei

taking a three-fourths turn ba,(,kwa,rd while,
nger sml{s to 1ts

described.
Having now described the constx uction and

~operation of my machine as a whole in detail,

it may be well for a more perfect uudelstfmd
ing to briefly state its general operation, which

1s as follows: With thegavel-gage, the divider,
and the binding-arm elevated to their hlu*hesb_

positions, and the twine passing from its teu-
sion device through the arm 82, and the eye
of the binding-arm to the twine- holder of the

tandmﬂ' grain, and the cut grain, falling from
the cuttmﬂ apparatus on the phtform 18 car-

120
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| knotter, the harvester is advanced through the
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ried forward by the rake-teeth to the gavel- !

_ ing platform, and with the binding-table, of
table, where it will lie until a sufficient quan- | the divider suspended above thetable and the
- tity has accumulated to form a gavel, after | transfer-fingers, substantially as described. 7C
which the gavel-gage is pressed down, and at 4. The grain-platform and the fixed gavel-
~ 5 the same moment the divider descends and | table, in. combination with the divider be-
~ the lifting -fingers rise, throwing the gavel | tween said platform and table,substantially as
against the twine, between the point of thie | deseribed. | -
~ binding-arm and binding-table, and under the 5. The combination, with thebinding-table 75
gavel-compressor in positionto be graspedby | and the perpendieular gavel-gage mounted
10 the then descending binding-arm and its op- | thereon, of the vibrating transfer-fingers, sub-
posing compressor -arm. The binding- arm stantially as described. |
draws the twine tightly around the gaveland | 6. The combination,with the gavel gage and -
In position to be grasped by the looper, at | the transfer - fingers, of the divider, substan- 8o -
. which 1nstant the auxiliary sheaf-compressor | tially asdescribed. | | |
15 descends forcibly upon the gavel, still further 7. The combination,withthe gavel-table,the -
compressing it and slacking the twine, to en- | stationary grain-recelving platform, and the
able the knotter to operate without danger of | carrier, of the divider and the vibrating gavel-
breaking the twine. It should first be stated | gage mounted upon the gavel-table, all ar- 83
that when the gavel-gage is pressed over the ranged substantially as described. | |
20 cluteh mechanism is engaged, thereby start- | 8. The combination,with the gavel-table,the
ing the gear25and quickly andsimultaneously | stationary grain-recetving platform, and the
operating the binding and compressing arms carrier,of the gavel-gage mounted onthe gavel-
and lifting-finger, and then successively op- | table and vibrating transfer - fingers, all ar- g,
- erating the auxiliary compressor and knotter | ranged substantially as described. . |
25 mechanism. | - 9. The combination, with the stationary
In the position shown in Figs. 1 and 2 the | grain-receiving platform and the carrier, of a
binding-table is at its extreme adjustment for gavel-gage, the grain-divider, and transfer-
long grain; but for shorter grain it is corre- fingers, all arranged substantially. as de- g3
spondingly drawn forward on its supporting | seribed. - - |
30 guide-rods and held by any suitable means, so 10. The combination, with a grain-divider
as to bring the binding-arm and tying devices | having its bearings 1n the stationary grain-re-
toward the butt of the grain toenablethe band. ceiving platform and provided with an elon-
to be placed centrally on the bundle. gated rib on its shaft, of a sliding binding- 1co
_In conclusion, 1t should be stated that the | table,a cam-wheel, and a lever pivoted on the
35 shalt 92 and shell 94 have for convenience, | table, said lever being operated by the cam-
when taken together,been ternieda “‘looper;’’ | wheel and engaged with an elongated rib on
but from their operation hereinbefore de- | the divider-shaft for actuating the divider,
scribed. it will be understood that in them- substantially as described. 103
selves they not only form the loop, afterward 11. The combination, with the shaft of the
4o lifted over them by thelifting-finger, but actu- gavel-gage mounted on or below the binding-
ally draw the twine through the loop to form | table, and with the operating mechanism of
- the completed knot, sothat as a matter of fact | the grain-binder, of the arm 43, pivoted on
‘the shell and shaft actually constitute a com- | the shaft of the gavel-gage and free at its op- 110
plete knotter, excepting that the lifting-finger posite end, substantially as described. -
45 or some other device is required for elevating 12. The combination, with the gavel-gage,
the loop in the path of the shaft and shell, | and with the operating mechanism of the
which loop has already been formed by their grain-binder,of thearm 43,loosely seated upon
joint operation. - ‘the gavel-gage shaft, and the spring-connec- 1153
In other loopers theloop is formed on a shell | tion between the shaft and arm, substantially
so or tube; but in this device the loop 1s com- | as deseribed. |
pleted in front of the looper and afterward | 13. The combination, with the transfer-fin-
elevated over upon it. gers having the pinion on their shaft, a re-
Having thus described my invention, what T “volving cam, and a lever, one end of said le- 120
desire to secure by Letters Patent, is— ver engaging with the cams,and the other end
55 1. Ihecombination,with thegrain-receiving | being provided with a segment rack and en-
platform or table, of the binding-table and the gaging with the pinion on the shaft of the
intermediate gavel-table, all of said tables be- transter-fingers, substantially as described.
Ing arranged substantially in the same hori- 14. The combination,with the sliding gavel 125
- zontal plane, substantially as and for the pur- | and ‘binding - table and a revolving cam
60 pose described. mounted thereon, of the transfer-fingers jour-
2. The combination, with the grain-receiv- | naled in the grain-receliving platform, an act-
ing platform, the gavel-table, and a binder- uating-pinion adapted to slide on the shaft of
arm, of the dividersuspended above said plat- | the transfer-ingers, and a lever pivoted on 130
form and table and mechanism operating said | the sliding binding-table and engaging with
65 divider 1ndependently of the binder-arm,sub- | said cam and pinion, substantially -as de-
stantially as deseribed. scribed. | o s
3. The combination, with the grain-receiv- 15. The combination of thé transfer-fingers
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and:the divider, of their respective actuating
cams and levers simultaneously engaging and
operating said ﬁugers and divider, substan-
tially as described, whereby the divider sinks
upon the grain - receiving platiorm and the
fingers rise to transfer the gavel to the hmd
ing-table, as set forth.

16 The combination, with the tr dt]SfLI‘ fin-

gers and the divider, of their respecting actu-

ating cams and levers, simultaneously engag-
ing and operating said fingers and divider,
and a toothed grain-conveyer co- Opera,tmg
with said divider and transfer- fingers, Sllb
stantially as described.

17. Inagavel-compressor, the combination,
with the rigid frame provided with perfo-
rated end bars, of a reciprocating frame, the
side bars of which are guided 11 said perfora-
tions, a spring- pressed cross-bar, a lever con-
nected therewith, and mecham%m actuating

said lever to dE‘pl ess the spring-bar, and wnh'

it the reciprocating frame of the COﬂlpIeSbOI‘
substantla,lly as descnbed . .

18. The combination, with the Shafb 19. the
clut(h -pinion, the: geal 25, and the spring-
of the hinged lever 46,
the- lever 51, pwoted thereto,
connecting sfud levers, the cam 55, and mech-
anism for Opemtlnn‘ sald levers, Subbtdntldlly
as described.

19, The (,ombmatlon with the Qh"lfb 19 the
clutch -pinion, the g&u 20, and the spring-
actnating (,luteh half, of the hinged lever 46,

- the lever 51, pivoted thereto, the spring-actu-

35
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atmg foot-piece connecting said levers, the
cam 55, and the gavel-gage, suhbtantmlly as
described.

20. The combination, with the shafs 19, the
clutch-pinion, the clutch-half revolved by the
shaft and adapted to be engaged with the
clutch-pinion, the gear 25, the cam 24, re-
volving with said gear, the grain-divider, and
means, substantially as desulbed connectmn‘
the divider with the cam to actudte the di-
vider, substantially as deseribed.

21. The combination, with the shaft 19, the
clutch-pinion, the (,lutch half revolved by the
shaft and adapted to be engaged with the
pinion, the gear 25, the cam 24, revolving
with said gear, the transfer- fingers, and neans,
substantially as described, connecting the fin-
gers with the cam to actuate the ﬁnuels sub-
stantially as described.

22. Inagrain-binder, the combination, with
the binding-arm, its actuating-shafb and seg-
ment-gear, of a compressing-arm sleeved upon
the stud parallel to its actuating-shaft, and a
segment-gear sleeved on said stud, and con.

nected with said arm by a spring, and mesh-

60

ing with the gear of the binding arm, sub-

stantially as deseribed, whereby the Sbrohe of
the compressing-arm 1is adapted to yield to

various sizes of gavels, as set forth.
23. Thecombination, with the binding-arm,

and its segment gear, and its opposing com-

pressing-arm 58, of curve rod 58 actuating-

the foot-piece |

i1

spring 58", sleeved thereon, segment-gear 571,
and arm 57°, substantially as described.
24. T'hecompressing-arm, the shaft, and the

lever 60, in- combination with the cam-faced
gear, the cam of which has a bearing along
the lenﬂth and against the end of Sdld lever,
su bstdntlally asand for the purpose described.
26, 'U'he combination, with the binding and

| compressing arms, thelr actuating- Shaﬁ; and

the lever 60, of the cam-faced gear, the cam of

Wheleby the power of the lever is
gradua,lly increased and the pressure of the
binding-arm and compressing-arm is corre-
spoudmgly melea&,ed as they descend upon
the gavel.

26. The looper- shaft pmwded with inter-
secting slots receiving the twine, in combina-
t1on w1t;h devices extemal thele 0 adapted to
retain thetwine in or permitittobedischarged
from said slots, substantially as described.

27.
slotted stem or shaft of the slotted inclosing

“shell or tube and means for ‘wblmtmﬂ' sald

stem and shell, substantially as dt‘SCIthd
28. The combmatlon with the stem or shaft
provided with intersecting slots receiving the

‘twine, of the device or devices exterual there-"

to a,dflpted to retain the twine in and permit

1t to be discharged from said slots, and mech-

anism ]IltE:lmltLL[lﬂV and snnnlt.;mwubly T'e-
ciprocating and osecillating said scem or shaft

and retaining d(—"‘VILGS Subsbantmlly as de-
‘sceribed,
29. The comblmtlou with themelosmw shell

or tube, the point of which is plOVlde with

transverse intersecting slots for receiving the
twine, of a stem or Slmft and mechanism mter-
mittently and sunultaneonslv reciprocating
and rocking the said stem or shaft, substan-
tially as described.

30. The combination, Wlth the stem or shaft
slotted at its point to receive the twine and
mechanism for rocking and reciprocating said
stem or shaft, of an inclosing shell or tube, the
point of which is provided with slots adapted
to receive the twine and co- operate with the
slots of the stem or shaft in receiving thetwine
and forming andtying a knot Substantlally as

~described.

31. The cambmatlon with a stem or shafb
slotted at its point to receive the twine, and
mechanism for rocking and reciprocating said
shaft, of theslotted and inclosing shell or tube
and means for rocking said tubemdepeudently
of the stem, subsmutmlly as described.

32. The combination,with the stem or shaft
and the inclosing shell or tube, of the pivoted
lever 114, sleeved and collared upon the shaft,
and g revolving actuating-cam engaging Wlt.h
sald leverto reciprocate thestem or 511&[13 sub-

stantially as described. |
33. The combination, with the looper shell -

In a Lnorrer the combination, with the

75

~which has a bearing along the length of the
lever and against its end, ,substantlal]y as de-
-scribed,
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provided with a pin, 113 of the slide 130, hav-

| ing its bearing on said shell and engwmg Wlth'
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slide to revolve the shell, substantially as ce-
scribed.

34. The combmatlon, with the 100per-sha-ft,
the pin 133, and the slotted slide 130, of the
cam-grooved sleeve 127, plate 129, connectmg
sald sleeve and slide, and means for actuating
the cam-sleeve, Subsmntmlly as described.
- 39. The combination, with the looper-shaft,
the slide, and the cam- grooved sleeve 127, of a
lantern- ﬂ‘edf mounted upon said sleeve, thr-‘-u-
brating 5lzudded plate 125, and means for actu-
ating the studded plate, substantially as de-

‘seribed.

30. The cmnbmatlon with the eam-sleeve
127 and the studded plate 125, engaging the
segment-gear on the sleeve,of the arm 135 and

a cam engaging with said arm and actuating

sald studded plate, substantially as described.

37. An adjustable spring-studded recipro-
cating twine-holder provided with a stud pro-
Jecmng from and at a right angle to its oper-
ative face, in combmatlon mth a fixed plateor
jaw res essed o correspond with and receive
sald holder and its stud, subst‘mtmlly as de-
scribed.

38. The combination, with the ]ooper stem
or shaft and the 1nclosmg shell or tube, of a
lifting-finger, substantially as described.

39. The combination,with the stem or shaft

and the mclosnw* shell or tube,of a lifting-fin-

ger and mechanism for inter mlttently recip-

- rocating and oscillating said finger across the

35

path of the looper, subbtantlally as described.
40. The CO]I‘lblI]db]OI] with the lifting-finger

~and 1ts arm 169,0f the spring-actuated roekmg

40

and reciprocating shaft 167 and means for op-
erating the same, substantially as deseribed.
41. The combination,with the lifting finger
and its rocking and reciprocating shaft,of the
downwardly-projecting arm 166, the levers172
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‘the pin 133, and means for reciprocating said | and 162, connected with said shaft;and means

for acbuatmw said levers, subsbantlally as de-
scribed. - o

42, The combination,withfhe reciprocating
stem or shaft, of a plate, 88, provided with a

perforation intermittently receiving the point

of sald stem, and with guides 86 and &7, for
holding the twine in alignment with the re-
ceiving slot or eye of the stem, Substant1a113
as deserlbed .

43. The combination,with the remprocatmg

stem or shaft, of a plate, 88, provided with a

perforation intermittently receiving the point
of the stem, and with guides 86 87 and stud
89, tor holdmﬂ* the twine across the path of the
looper, substautlallv as described.

44. The combination, with the reciprocating
stem or shaft, of the twine-guides 86, 87, and
89, and the twine-holder bearing 90, interme-
dldte between guides 87 and 38, substantlally
as described. |

45. In a grain-binder, the grain-receiving
platform, the binding-table,and the intermedi-
ate gavel-table,arranged in the same horizon-
tal plane with each other, in combination with
the gavel-gage Opemtmg at a point between
the grain-receiving platform and binding-ta-
ble, substantially as described. -

46. In a grain-binder, the grain-receiving
platform, the gavel- table and the binding- ta-
ble, in combination with the gavel-gage ar-
rangud 1n front of the binding-table, whereby

sald gage operates as a.cut- off between thein-
75

flowing grain and that being bound on the
binding-table, substantially as ,described.

Signed at Ohlcago, Illinois, September 21
1882,

MARSEN& M. HOOTON.

WltﬂeSbES
JNO. (. DLLIOTT
W. W, ELLIOTT
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