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UNITED STATES

CITARLES E. DONNELLAN,
TIHOMPSON,

OF CHICAGO, ASSIGNOR OF ONE-ITALF
OF JOLIET,

PateNnT OFFICE.

TO JOIHN M.
ILLINOIS.

STRAW-BINDING HARVESTER.

SPECIFICATION forming part of Letters Patent No. 462,306, dated November 3, 1891.
Application filed July 16, 1890, Serial No. 358,966, (No model.)

To all whom it may concermn:

Be it known that I, CHARLES E. DOVNEL-
LAN, a citizen of the Unltud States, residing
at Chicago, in the county of Cook and State
Illinois, have invented certain new and use-
ful Improvements in Straw - Binding Har-
vesters, of which the following is a specifica-
tion.

My invention relates to a self-binding har-
vester which forms a straw rope and binds
the gavel therewith.

One of the features of my invention is an
improved packer, the same comprising a ro-
tatingshafthaving aspiralserew-flangewhich
engages the incoming grain and feeds it for-
ward, packing it in mass to form the gavel,
the threads of the screw passing (mrrul(m*l\
through the deck.

I have also provided a new form of feeder
for the grain from which the straw rope is
made, which comprises an eudless moving
chain or belthaving thereon jawswhich seize
a few straws at a time from the mass of in-
coming grain and carryit back to the rope-
maker, and I also provide a hopper which
may be filled by hand with suitable straw
from whieh to form the rope, and from which
hopper the jawsare adapted to take the straw,
the feed-chain with its grasping-jaws being
so arranged that it may be made to take the
grain from the incoming mass or from the
hopper.

Myimproved rope-makercomprisesatrough
or casing into which the feed-chain delivers
the bﬁ(LW and within which trough is secured
a rotating shaft having plO(](“CUOllS from its
periphery which engage the straw to cause it
to rotate with the shaft, and said shaft hav-
ing ‘a pointed end, over which the rope is
formed, said rope being conducted from the
rope-maker over a take-up device to the nee-
dle-bar and co-operating binding mechanism.

I havealso made an improved looper, which
comprises a rotating rope-carrier which takes
the free end of the rope affer grain sufficient
for a gavel has accumnlated and after the
needle-bar has descended, carrying the rope

down on oneside of the gavel, and carries the
free end of the yope behind that portion of it
carried by the mneedle-bar and around the
sheaf, and then partially around the bight to

form the loop and releases said free end and
completesits second revolution, during which
it engages therope again and the hand is sev-
ered. Co-operating with this needle-bar and
looper is a tucking device, the same compris-
ing an arm W]ueh is reciprocated at an angle
to the knot and which has tuekmmﬁnoer

formed upon the edge of a disk and addpted
to be rotated with the fingers, piercing the
knot so as to tuck the ends of the band be-

neath its body portion, thereby completing

the knot. ,

I have also made certain improvements in
the mechanism for starting and stopping the
binder and for controlling the discharge of
the gavel.

I have also improved certain other features
of the construction of the machine, whichim-
provements will be bereinafter particularly
described and elaimed.

In the accompanying drawings, Figure 11is
a rear elevation of so much of the machine
as is necessary to be shown in order to illus-
trate my invention. Fig. 2 is a front eleva-
tion thereof. Tig. 3isan elevation of the dis-
charge side of the machine. Fig. £ is an ele-
vation, partly broken away, of the grain 51de,
the platfmm being shown in seetlon Fig. 5
is a vertical section on the line 5 5 of Fi ig. 3,
showing the packer and tucker in side eleva-
tion; and Fig.6isaplan view of the deck side
of the madnne, particularly intended to illus-
trate the relation of the packer, tucker, and
rope-twister. Fig. 7 is a detail in side eleva-
tion of the means foradjusting the feed-chain
to cause it to take from the incoming grain
or from the hopper, as desired. Tig. K is an
enlarged detail of said chain in side eleva-
tion, aud Trig. 8*is a like detail in plan. Fig.
9 is a plan view of the rope carrier or twister
with its covering-plate removed, and Fig. 10
is a sectional detail thereof 1ntendgd to Show
particularly the gearing for driving the
twister. Fig.1lisa Dlan view of the twmter
showing the form of lmot the covering- plate
on. [‘10 2 is a side elevation of the tucker
and its gearing. Fig. 13 is a plan view of the
same. Fig. 14 is a vertical transverse section
of the tucker-head. Xig. 15 is a front eleva-
tion of the same with the covering-plate and
tucking-fingersremoved. I'ig. 16 1sa similar
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view with the tucking-fingers in place and
shown at their position after the tucking op-
eration has commenced. Fig. 17 is an eleva-
tion of the inner side of the casing. Fig. 18
is a view of the covering-plate. Figs. 19 and
20 are views of the two sides of the disk hav-
ing the tucking-fingers, the latter figure show-
ing the segmental gear formed integrally with
the disk.  Fig. 21 is an edge view looking
down upon the points of the fingers. Fig. 22
is a side elevation of the discharge-arms and

showing the tripping mechanism for operat-
“ing said arms intermittently.

Fig. 23 is an
edge view of the discharge-arms, looking in

the direction indicated by the arrow of Fig.’

22; and Fig. 24 is a plan view of a tripping
device for ‘the discharge-arms. Fig. 25 is a
detail of a guiding-sprocket for the feed-belt,
and Fig. 26 is a detail view of the spring-pin
used to release the rope-grasping jaws of the
band-looper. .

In the drawings, the numeral 25 represents
the main frame of the machine, which is of
the common angle form-and is carried upon
a ground-wheel 26, the main driving-gear be-
ing marked 27 and the main driving-shaft 28

-and which transmits motion through a sprock-

et-wheel 29 to the beveled gear 30, enmeshed
with a beveled pinion 31, mounted on a driven
shaft 32, which drives the sickle, and also by
means of a suitable driving-sprocket moves
the link belt 33, through which power is trans-
mitted to drive the platform-belt, elevator-
belts, rope-maker, packer,and binding mech-
anism. - : - -

34 represents the platform, 35 the elevator-
frame, and 36 the deck on which the grainis
discharged from the elevator, and the parts
heretofore described may be of the usual or
any suitable construction, and the grain is
cut and elevated in the usual way.

-My improved packer in the preferred con-
struction consists of a rotating shaft37, which
is driven by means of the beveled gears 38
39, the latter being loosely mounted on the
shaft 40, (see Fig. 6,) which shaft is rotated
by the driving-belt 33, which engages the
sprocket 41 on the end of said shaft. This
shaft has a sliding cluteh member 42, which
engages the hub of the beveled gear 39, and
the movement of this clutch therefore con-
trols the operation of the packer. On the
packer-shaft 37 is a spiral flange 38*, which
works through an aperture in the deck and
engages the grain deposited thereon, feeding
itforward. The deck-flooris usually inclined,
and I prefer to make the flange 38 conical
and arrange its shaft in a horizontal plaue,
the small end of the flange being that which

first engages the grain and the large end fill-

ing the space, so as to prevent the return or
choking of the grain and holding it securely
packed during the formation of the sheaf.
This s¢rew form of packerisanimprovement
in many particulars over the ordinary vibrat-
ing packers, and its chief characteristic is an
even steady feed forward of the grain with-

is discharged.

out breaking the straw or imparting to the
grain any shock or blow which hasa tendency
in packers of the ordinary construection to
thrash out the grain.

Instead of making the packer conical or
tapering from end to end, it may be made of
uniform diameter and placed in a plane pass-
ing through the platformatsuch angle as will
bring the receiving end of the packer withits
flanges flush or slightly above the platform
and the discharge end above thesurface of the
platform sufficiently to prevent the return of
the grain.
end cof the packer, it is forced up the inclined
spring-arms43. Thesearmshaveanumberof
integral coils44 betweentheirendsandstubs4s
extend throughthe coils tosupport the spring-
arms. The forward end of the arms 43 are
bent to prevent the grain from the forming-
gavel backing out under them, and their op-
posite ends are projected downwardly, so as
to be engaged by cams 46 on a shaft 47,which
is driven by the binder-chain and the revo-
lution -of which shaft is so timed that the
spring-arms are rocked on their pivots while
the gavel is being bound, so as to check the
inflow of the grain until the bound gavel
The primary purpose of the
arms is to hold the grain up to the feeding
device which carries the supply of straw to
the rope-maker, and this feeding device com-
prises an endless belt or cable 48, (see Figs.
1 and 3,) which is driven by a shaft 49, car-
rying a sprocket-wheel 49%, engaged by the
driving-belt 33. The belt 48 may be an ordi-
nary link belt, and it is carried from the
sprocket-wheel on-its driving-shaft dpwardly
to the apexof the angle-frameand its strands
are turned over the guiding-sprockets 50 and
around a sprocket 51 on a shaft 52, carried
upon arms 53, whose opposite ends are se-
cured with a rock-shaft 54. This rock-shaft
has a crank 55 (see Fig. 7) applied therelo,
and a shift-rod 56 is conneected with the outer
end of this crank and projected into conven-

| ient proximity to the driver’s seat.

The feed-belt 48 bears thereon co-working
jaws 48%. These jaws are secured, respect-
ively, with adjoining links of the chain and
may be cast ictegrally therewith. Their form
may be considerably varied; but I prefer to
make them substantially as shown in Figs. 8
and 8% of the drawings. One of the jaws has
its lower end bifurcated, the legs thereof be-
ing connected, respectively, to the side bars

-of the link, while the point is slightly hooked,

so as to insure its engagementwith the straw,
and the other jaw is adapted to work in the
aperture between the diverging legs of its
fellow and under the curved point thereof,
and its upper edge is notched to receive the
straw, as clearly shown in Fig.8. A number
of these grasping-jaws will be provided at
suitable intervals along the chain, and they
are brought into condition to receive the
straw by the turning of the chain around the
sprocket-wheel 51, owing to the links which

As the grain leaves the forward-
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carry them being turned at an angle to each
other, which causes the jaws to open, as
shown in Fig. 8 of the drawings,and when in
the revolution of the chain the links are again
straightened the jaws are closed, thus grasp-
ing the straw tightly therein. It will be ob-
served that the shaft carrying the sprocket-
wheel 51 is positioned above the spring-arms
43, and these arms force the grain upwardly,
so that it passes in position to enable the
hooked jaw to grasp the straws as the jaws
make the turn about the sprocket 51. These
jaws discharge the straw into a rope-maker
located on the grain sideof the machine, and
which rope-maker will be described pres-
ently. In order to enable the jaws of the
feed-belt to turn the lower sprocket 50, the
latter may be made in the form shown in
Fig. 25 of the drawings. ‘

It may be found expedient to provide an
independent- supply of straw from which to
form the rope,and to this end I employ a hop-
perorreservoir 57, which is located above the
deck and hasa discharge-aperture 58 slightly
above the pulley 51, and this aperture is closed
against the passage of straw therethrough,
when desired, by means of a latch 59, pivoted
at one end, and which is rocked on its pivot
by means of a link 60, connected with the
crank 55 on the rock-shaft 54. When this
shaft isrocked in its bearing,it not only raises

‘the sprocket-wheel 51 and chain so as to bring

the jaws into position tu take the straw from
the reservoir or hopper, buat it also opens the
aperture by moving the latch 59 out of the
way through the intervention of the link 60.

The rope-maker will be best understood by
reference to Figs. 1 and 2 of the drawings.
It comprises a trough 61, supported on a
bracket-arm (2 and its open side presented
in position to receive the straw falling from
the feed-chain 48, which, being turned around
the sprocket 51% opens its jaws in the man-
ner above deseribed, so as to deposit the straw
in the trough. This trough has a spiral bead
61* in its body, which works the straw for-
ward. Rotatably mounted within the trough
61 is a shaft 63, having projections 64, which
engage the straw and twist it about the shaft.
This shaft has a pointed end G3%, over which
the rope is formed, and a roller 64" is jour-
naled in a vertical slot at the base of the
point,as shown by dotted lines in Fig. 4. This
roller serves the same purpose as the other
projectionson theshaftto cause the twisting of
the forming rope; butitis journaled so thatit
may be rotated by the rope as it passes off the
point of the shaft, and thus prevent the rope
from becoming tangled. The trough has its
end inclosing the pointed end of the shaft
converged, and an aperture therein permits
the adit of the rope 65. Theshaft 63isdriven
by gear-wheels 66 67, the former being mount-
ed upon the-shaft 49, on which the sprocket
51% is mounted. At theropeend of theshaft

49 it carries a feed-wheel (8, and a second
feed-wheel 68* is journaled beneath it, and

between these feed-wheels the rope is con-
dueted, passing thence over a guiding-pulley
69, thence around a sliding pulley 70, which
serves as a take-up for the forming rope while
the sheaf is being bound. From thistake-up
pulley the rope passes over a guide 71, and is
conducted thence to a point above the binder,
being suitably guided in its course, and is
thence threaded through a needle-bar 72 and
its end carried downwardly and engaged with
arope carrier and looper. Theneedle-bar re-
ciprocates in guide 73. DIotion is imparted
toit through a belt 75, whichis mounted ona
shaft 75°, driven by abelt75° whichiscarried
over a sprocket on shaft 75°, which latter is
driven byabelt 82 hereinafter described. The
belt751s connceted to the needle-bar by means
of the pivoted links 76, and the reciprocation
of this baris so timed as that it descends
when a sufficient quantity of grain has aceu-
mulated to form a gavel. On its downward
stroke its point divides the grain, carrying the
bight -of the rope down with it until it has
passed below the plane of the looper. Inthese
movements the links allow the bar to remain
stationary for an interval at the end of its
downward movement, and this gives sufficient
time for the looper to operate. The looper is
shown in detail in Figs. 9, 10, and 11 of the
drawings, and its position with rveference to
the co-operating partsis best shown in Fig. 3
of the drawings. This looper comprises a ro-
tatable open ring with its ends slightly sepa-
rated, one projecting above the other. This
ring-like portion is marked 77, and it may be
cast or wrought to the form desived. It is
secured to revolve within a frame 78, and
the form of the looperin cross-section is best
shown in Fig. 10 of the drawings. It has on
its lower side rack-teeth, which are enmeshed
with the pinions 79 on stub-shafts 80 81, the
former being geared with a driving-belt 82,
carried over a sprocket on shaft 40, and the
latter being driven from the hollow shaft 83,
turned by belt 82 and the short belt 84. The
rack should cover more than half of the sur-
face of the ring 77, and the puarpose of em-
ploying two driving-pinions is to provide for
imparting to the open ring a continuous ro-
tary motion, and the form being such that it
wouald be difficult to drive it from gearing ap-
plied to its periphery. The upper end of the
ring is farther from its axis than the lower
end and it bears a grasping-jaw S5, which is
pivoted between its ends, the forward end be-
ing adapted to hold the rope, while the rear
end is provided with gear-teeth 86, which en-
gage with similar teeth on the hrub of the bell-
crank lever 87, pivoted also to the open ring.
One member 87¢ of this bell-crank lever is en-
gaged by a compression-spring 88, coiled about
a sliding rod 89, moving in keepers or ways
on the frame, and the other member 87° of
the bell-crank projects beyond the periphery
of thering and is adapted to engage a spring-
pin 78% on the frame 78, and which is adapted
tobe projected above the surface of said frame
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by the impingement thereon of an arm 777,
connected with the tucking mechanism and
hereinafter to be described. A detail viewof
the spring locking-pin is shown in Fig. 26, and
it is there shown normally depressed: by its
spring 78% As .the tucking mechanism :is
not operated until after the loop has been
formed, the spring-pin is not actuated until
the loop has been formed, which has occu-
pied the time of a complete revolution of
the looper. During the first: revolution of
the ring the rope passes through the opening
inthering.  When the loop has been formed,
the pin on the second revolution of thelooper
strikes the projecting member of the bell-
crank, opens the jaw, and in order to hold
the jaw open until it reaches the rope a ledge
78 is formed on the periphery-of the frame
78, as ‘shown: in Fig. 6 of the drawings. At
the end of this ledge the jaws have passed
into position to engage the rope, and the
spring being free to act-the jaws are grasped
upon the rope and the looper continues its
revolution until it has carried the rope be-
hind the forming sheaf, as:shown:in Fig. 11.
When the rope has been again engaged and
while it is tightly held against the under side
of the ring by the upward movement of the
needle, carrying the rope with it, a knife 90,
projecting from the edge of the lower end of
the ring, engages the rope and shears it, thus
leaving the knot tied and free to be turned
by the Luckel while the looper continues its
revolution until it reaches the position shown
in Fig. 3 of the drawings, when 1t is ’rhxown
out of gear.

The “mechanism by which the looper is
thrown out of gear is shown in Fig. 6 of the
drawings. To the shaft 40 is applied the
sliding clutch-member 42, one end of which
engages the hub of the beveled gear 39, which
imparts motion to the packer-shaft, and the
other end of said clutch member engages a
corresponding member on the hub of the
sprocket of the driving-belt 82, which imparts
motion to the looper. The clutch wmechanism
is shifted automatically by means ot Iugs 82
on the side of the driving-belt 82. (See Figs.
6, 22, and 24.) The elutch member 42 is en-
0"awed by an arm 422, projecting from a sleeve

b, which slides on a rod 42° held in brack-
ets on the frame. This sleeve has a coiled
spring 429, 42" is a sleeve, also mounted on

the shaft 42, and has a spring 42°¢, the latter |

having an extended end, which is hooked be-
neath an arm 42f ploJecTed from the sleeve

49", During each half-revolution of the belt
82 one of its lugs 82* is brought into contact
with the projection 42¢ on the arm 42f, and
thereby the sleeve 42° is shifted endwise on
its rod, throwing the clutch member 42 into
eno"zwement W1th the clutch member on bev-
eled Wheel 39, thereby putting the packer-
shaftin 1n0t10n The same movement throws
the binder out of gear and the lug 82* holds
it out of gear untll the arm 427 is tnpped by
the wemht of the sheaf in the manner to be

462,306

hereinafter described. After the looper has
completed its work the next operation is to
tuck the severed ends of the band: to com-
plete the knot, and this work is performed
by the mechanism shown in Figs. 5 and 6
and the detail views, Figs. 12 to ‘?1 inclusive.

The tucker comprises arms 91, WhICh are piv-

oted on the deck-frame and carry an open
frame 93, from the -outer end of which rises a
head 94, having a removable face-plate 95.

70

75

A shaft 96, having its bearing in the open -

frame 93, projects at:one end.into the cav-
ity of the head, and the end of said shaft
bears a sprocket-wheel 97, while its rear end
carries a beveled pinion 98, enmeshed with a
rack-segment 99 on the disk 101, mounted on
the shaft 47, driven by belt 82 and having on
its face a heart-shaped- cam-track 102. One
of the arms’ 91 bears: a roller 92, which trav-
els within the cam-slot, and the disk being
rotatably mounted the reciprocation of the
tucker-head is thereby effected. Intheupper
part of the cavity of said head is mounted a
mutilated disk 103, having a gear-segment
104 on:one of:its faces and projecting fingers
104> in the bottom of the cavity of the disk
and lying in the plane of its body. A link-
belt 105 is carried around sprocket 97 in the
bottom of the head and the segmental gear
on the disk bearing the tucking-fingers, as
clearly ‘shown in Fig. 16 of the drawings.
Now it is apparent that when the disk hav-
ing the cam-track thereon is rotated the cam
will raise the head to the position shown in

full lines in Fig. 12 of the drawings, and then

the continued rotation of the disk will bring
its gear-segment into mesh with the beveled
pinion, thus rotating the shaft and through
it turning the link belt and the disk bearing
the tucking-fingers. Thefirstoperation—viz.,
raising the tucking-head—causes it to move
upwardly, entering the aperture in the ring
of the looper, so as to engage the knot on the
lower side of the sheaf The fingers or
prongs pierce the knot and partially turn it,
and by this time the rope has been severed
and the pinion has engaged the rack of the
disk 101, thus moving the belt carrying the
tucking-fingers. When the disk has been

completely rotated, the knot has been turned,

so that the free ends of the band are securely
tucked, and it only remains to discharge the
sheaf.

106, Fig. 6, represents discharge-arms,which
are secured to the respective ends of a shaft
106*, which is passed through the hollow of
shaft 83. These arms are secured near their
middles to their supporting-shaft, and their
faces are preferably curved, as clearly shown
in Fig. 22 of the drawings. One of these
arms has on its hub oppositely-projecting
pins 107, which are adapted to be engaged at
one point in the revolution of the chain 82
by lugs 108 on thechain 82, the result of which
engagement is to rock the shaft 106*, bearing
the arms, thus discharging the sheaf and
bringing the other members of the arms into
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position to receive the grain for anothersheaf.

108%, I'ig. 22, is a pivoted latch, which. is
adapted to engage the pins 107 and hold the
discharge-arms against rotation until said
lateh is lifted by the lug 108, which engages
the under side of the latch and raises it be-
fore striking the pin, thus unlocking the arm.

108" represent arms, which are secured with
a rock-shaft 108°, I'ig. 3, and said roek-shaft
has a spring 108", which is adapted to depress
the arms, as shown in ¥Fig 1. These arms are
preferably light iron rods and curved, as
shown. They are adapted to pass and en-
gage shoulders 110 on the ends of arms 1006,
whereby their entire separation from the dis-
charge-arms is prevented during the forma-
tion of the sheaf while the rods are permitted
to rise, slowly sliding on the shoulders while
the sheaf is forming, and when the sheaf is
discharged they are entirely freed by the ro-
tation of the discharge-arms. The incoming
grain exerts a certain pressure on these arms,
which I utilize to shift the clutch mechanism
to put the binding mechanism into gear and
to throw the packer out of gear, and this T do
by means of a pivoted bar 109, having at one
end thereof a bearing on a ledge 110 on the
side of the discharge-arms and’its other end
projected to engage an extension of the arm

42%, as clearly shown in Fig. 4 of the draw-
ings. Now when the pressure of the incom-

ing grain under the feed of the packer has
exerted sufficient force to rock the shaft 106%
in its bearing, thus rocking the arm 106, which
is receiving the grain downward, the lever
109 will be rocked on its pivot, thus depress-
ing the extension of the arm 42¢ sufficient to
cause its disengagement with the lug $2 on
the chain 82, and therenpon the spring 429
will return the eluteh member into engage-
ment with the sprocket which drives the chain

' 82, and the binder will thereby be thrown into
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-which the other features are employed.

gear and the packer out of gear.

It is obvious that modifications may be
made in the structural features above de-
seribed and mechanical equivalents may be
used for some of the operating mechauisms,
and also that some of the features may be
omitted in the construction of a harvester in
For
example, changes may be made in the straw-
carrier--as, for instance, the carrying-belts
described may be duplicated and the aux-
iliary hopper might be dispensed with. The
jaws also may be spring -actuated to hold
them normally - closed and tripping devices
employed for opening the jaws to engage and
release the straw. The gearing of the sev-
eral parts may also be differently arranged,
and instead of the several belts shown posi-
tive gearing may be employed in some in-
stances with advantage. I do not therefore

limit my invention to the precise details of
construction and arrangement of parts.

I claim—

1. In a self-binding harvester, a packer

therefor, comprising a rotatable shaft having
on its periphery a conieal screw-flange the
threads whereof taper from the discharge to
the receiving end of the packer, substantially
as described. ‘
2. In aself-binding harvestsr, the combina-
tion, with a packer comprising a rotatable
shaft having aperipheral conical serew-flange
tapering from the discharge to the receiving
end of the packer, of arms adapted to receive
the grain from the packer and divect it up-
wardly to a straw-carrier for the rope-maker,
and a straw-carrier adapted to take straws
from the incoming grain and deliver them to
said rope-malker, substantially as deseribed.
3. In a straw-binding harvester, the combi-
nation, with means for clevating the grain
and packing it to form the gavel, of a straw-
carrier for the straw-repe maker, comprising
endless flexible belt having driving and guid-
ing pulleys and traveling in line with the
moving grain, said belt having thereon co-
working jaws adapted to be opened by the
turning of the belt around its pulley to seize

straws from the moving grain-atone point of

its cireuit and discharge them at another
point eonvenient to the rope-maker, substan-
tially as desecribed.

4. In a straw-binding harvester, the combi-
nation, with means for elevating the grain
and packing it to form the gavel, of a straw-
carrier for the rope-maker, comprising a link
belt having a driving and a guidingsprocket-
wheel, and co-working jaws secured with ad-
jacent links of the belt and one of said jaws
having ahooking-point and the other arecess
in its upper side, whereby when the belt is
moved into contact with the grain the jaws
are opened and the hooked jaw gathers straws
therefrom and the recessed jaw receives said
straws at one point of the circuitand said jaws
are opened at another point of the circuitcon-
venient to the rope-maker by the turning of
the jaw around its pulley.

5. In a self-binding harvester, a packer
therefor,comprising a rotatablespiral projeect-
ing through an aperture in the piatform in a
plane passing angularly through the plat-
form, whereby the receiving end of the packer
is adapted to take the grain from the plat-
form and the discharge end thereof acts as a
stop to limit the backward movement of the
grain, substantially as described.

6. A rope-maker for straw-binding harvest-
ers,comprising a trough-shaped receptacle for
the straw from which therope is made, and a
shaft rotatably secured within the straw-re-
ceptacle and having a smooth eylindrical
body, with projections thereon to engage and
twist the straw, substantially as described.

7. A rope-malker for straw-binding harvest-
ers, comprising a trough-shaped straw-recep-
tacle having a'spiral beadinits peripheral wall
from end to end thereof, and a shaft rotat-
ably secured within the receptacle and hav-
ing projections thereon adapted to engage
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and twist the straw, the bead co-operating
with the shaft to feed the straw to the form-
ing rope, substantially as described.

8. In astraw-binding harvester,the combi-
nation of a straw-carrier belt having- jaws
adapted toseize strawsfrom the mass of mov-
ing grain-and carry and discharge them to a
rope-maker, and an auxiliary straw-reservoir,
from which ' the belt is also adapted to take
straw at need, substantially as deseribed.

9. In a straw-binding harvester,a needle-
bar through which the straw rope is threaded,
said bar having driving means:comprising an

endless: belt, and pivoted links connecting

said bar-and belt, whereby an inconstant re-
ciprocating ‘motion is imparted to the bar,
substantially as described.

10. A band-looper for straw-binding har-
vesters, comprising a rotatable open ring-
shaped body having rope-grasping jaws and
a trip adapted: to open said jaws to release
the rope, substantially as deseribed.

11. A band-leoper for straw-binding har-
vesters, comprising a rotatable open ring-
shaped body. having rope-grasping jaws, a
trip for said jaws, and aknife secured onthe
rotating body and adapted to severthe band
after the loop is formed, substantially as de-
scribed. ,

12. ‘A band-looper for straw-binding har-
vesters, comprising a . rotatable .open ring-

- shaped body having rope-grasping jaws, one
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fixed and the other pivoted,and a spring con-
nected with the pivoted. jaw and adapted-to
hold it normally closed upon its fellow,sub-
stantially as described.

13. A band-looper for straw-binding har-
vesters, comprising a rotatable open ring-
shaped body having rope-grasping jaws, one
fixed and the other pivoted, a spring con-
nected with the pivoted jaw and adapted to
hold it normally closed upon its fellow, an
arm connected with the pivoted jaw, and a
trip adapted to engage the the arm, whereby
to rock the pivoted jaw to release the rope.

14. A looper for straw-binding harvesters,
comprising a ring-like body having an open-
ing therein and a rack on its lower side, pin-
ions enmeshed with the rack at opposite
points in-the path of motion, and grasping-
jaws carried by the bodyand adapted to carry
the rope to form the loop.

15. In a straw-binding harvester, the com-
bination, with a 1e(31p10(,at1no* needle bar
through which the straw rope is threaded
and means for reciprocating the bar to carry
the bight of the rope in front of the gavel,
of a looper comprising a revoluble plate hav-
ing an opening therein, pivoted jaws to nor-
mally engage the free end of the rope, gear-
ing to tmn the body, whereby to pass the end
of the rope outside the bight held by the nee-
dle-bar on the initial revolu‘uon and a trip-
ping device adapted to open the jaw torelease
the rope end toward the close of the second

462,306

revolution of the looper, substantially as de-
seribed.
16. A tueker for straw-binding harvesters,

comprising a swinging frame havm@ a head.

adapted to be proj eeted against the 0fa,vel and
having rotatably seeured therein-a disk bear-
ing tucklnw-ﬁnwers to engage the loop, gear-
ing for swinging the fmme to project the
fingers into enoaoement with the loop, and
gearing to 10134’5@ the disk bearing the tueck-
ing- ﬁnrrers, whereby to tuck the severed ends
of ’uhe band and form the knot, substantially
as described.

17. In a tucker for straw-binding harvest-
ers, a swinging frame having a bearmw on a
cam-track founed on arotating disk, S‘le disk
having also a circular rack-segment, a shaft
Joumaled in the frame and hcwmo a pmlon
to engage the rack, a head on the swinging
flame into which the shaft projects, a dx%k
having tucking-fingers rotatably mounted in
the head and gearing between the shaft and
disk bemmc‘ the tuckmw-ﬁnwem substan-
tially as descmbed

18. Iu a self-binding halvebter the combi-
nation, with the paekel and bmdmd mechan-
ism and a driving-belt therefor, of a spring-
actuating sliding cluteh mechamsm adapted
to put the packer orbinder in motion aecord-
ingly as it-engages the ‘gearing of the one or
the other,a discharge-arm carried by a shaft
adapted to be intermittently rotated by a
driving-belt having lugs thereon, a pivoted
arm bearing yieldingly during the formation
of the sheaf on the discharge-arm, and alatch
sustaining the end of the pivoted arm oppo-
site -the discharge-arm and adapted to be
tripped by the luo" on the driving-belt, where-
by the pressure of the grain is utilized for

controlling the shifting of the clutch mech-
anism, subbtanmally as deseubed
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19. A tucker for self-binding harvesters,

comprising fingers or spurs adapted to be pro-
jected to engage the band at the loop and
adapted to be rotated in engagement there-
with, whereby to turn the loop to secure the
ends of the band, substantially as deseribed.

20. In a self-binding harvester, the combi-
nation, with the packer,of aspringarmorarms

adapted toreceive the grain from the packer.

and to yvieldingly support the grain againsta
fixed part of the machine, whereby to main-
tain a plenum of grain from which to supply
the rope-maker, substantially as described.
21. In a straw-binding harvester, the com-
bination, with means for elevating the grain,
of a straw-carrier for the straw-rope maker,
comprising an endless carrier adapted to en-
gage straws in the mass of incoming grain
and carry it to the rope-maker, substantially
as described.
CHARLES E. DO\TNELLAN
Witnesses:
C. C. LINTHICUM,
E. L. HUBER.
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