(No Model) - | 2 Sheets—S8heet 1.

I LANCASTER.
GRAIN BINDER.

- No.s2ql22. Patented Aug. 11, 1885.

W
| /” :
- 2]
75
Y e
it

[T

A_x'el T
2
z

/Mf/
/w/ @‘? 0@%/.%/ St é@% _

~'N: PETERS, Pheto-Lithographer, Washington, D, C.




(No Model.) 2 Sheets—Sheet 2.

. 1. LANCASTER.
~ GRAIN BINDER.

'No.324,122. Patented Aug. 11, 1885.




- Chicago, in the county of Cook, State of Illi-

10

1s

2C

25

- the claims.

30

35

40

45

‘Spindle-supporting plate, showing the arrange-

view showing thespindle-operating gear-wheel

of the harvester.

‘anymachine and any kind or manner of deliv-
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To all whom it may concern: ]

Be it known that I, ISRAEL LANCASTER, of

nois, have invented certain new and useful |
Improvements in Grain-Binders; and I do
hereby declare that the following isa full, clear,
and exact description thereof, reference being
had to the accompanying drawings, in which—

Figure 1 shows a plan view of my binding
apparatus; Fig. 2, a view in side elevation of
the same; Fig. 3, a detail view of the front

ment of the spindles; Fig. 4, a detail plan

and pulley on the shaft journaled in the fixed
supporting-shaft, the spindles and their pul-

leys being removed; Fig. 5, a detail view show-

pulleys E' B between the plates except the up- '

permost one of the series, which carries instead

a pinion, K* driven as hereinafter set forth.
Upon the end of this particular shaft, on the
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front side of the plate D,is carried the conical

‘screw-threaded spindle F,the threads of which

are fine and of little pitch at its front end, but
Increasing in size and piteh toward the rear or
large end of the spindle. The extreme front:
end of this spindle is formed into a hook, f,
as shown, and a longitudinal central passage,
f'y extends through the spindle and the shaft
thereof, which projects through and beyond
the plate D’y and is there provided with a
worm or screw, f* for the purpose to be de-
scribed. The other shafts of the series jour-

naled in the plates carry on the front side of
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Ing the means of operating the spindles; Fig. | plate or disk D conical spindles G G G, which 70

6, a detail view of the ring for forcing the
band over the gavel. S |

The object of my invention is to provide an
improvement in grain- binders whereby the
usual knotting and twisting mechanism can
be done away with; and to this end it consists
in the construction, arrangement, and combi-
nation of parts of a binding apparatus adapted
to use prepared bands, as hereinafter de-
scribed, and more specifically pointed out in

In the drawings, A designates a supporting-
standard, which can be of any desired form
and attached at any desired point to the frame
This standard may be fixed
on such frame, either outside or inside of the
driving-wheel, on the stubble side of the ma-
chine. Upon this standard is fixed or sup-
ported in any desired way the stationary shaft
B, which serves to support the various parts
of my binding mechanism. This shaft ex- |
tends toward the rear of the machine in a di-
rection parallel to the line of travel of the
latter. Obviously, however, the direction in
which the shaft extends can be changed to suit

ery of the sized gavels from the reaping mech-
anism. Upon this shaft, tothe rearof the sug-
porting-standard,is fixed aspool,C,upon which
the prepared bands ¢ ¢ are placed, ready for
use; also, fixed upon the shaft and beyond the
end of thespool, asshown, are the two disks or
plates D D', in which are journaled a series of

I does not extend to said spool.

short shafts, 2 E. All of these spindles carry

for the greater portion of their length from
their small ends are provided with circum-
ferential grooves g g. Near their rear ends
thesespindles are provided with spiral grooves
of great pitch, as shown. All the spindles
excepttheone marked F extend closetotheend
of the spool C, and the outer surfaces of their

the periphery of thespool-flange. The spindle
_ Attached to
the spool near its front end are spring-wires

(U, which extend along over it and the bands

placed thereon. The rear free ends of these
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~ends close to the' spool are within the plane of
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extend along on each side of spindle F, so as

to cause the bands to take the grooves on the

latter when theyare brought over them. Said

wires also serve to keep the bands in place on

the spool as they are carried along over it.
Journaled within the stationary shaft B is

|-the rotary shaft H,extending beyond the front

end of shaft B, and rearward through said
shaft to a point between the planes of the

plates D D’. Uponthisend of shaft H isfixed
a pinion, H', and pulley H? a portion of shaft

‘B being cut away to form a recess in which

they can turn, and to allow the pinion to pro-

| jeet beyond the surface of said stationary shatt.
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This pinion or gear wheel meshes with the

pinion @, journaled on astud on the rear face
of plate D, and this in turn gears with and
drives the pinion on the shaft of spindle K.
The shatt H is to be driven from any of the

1O

harvester - gearing by suitable intermediate

mechanism. It is to be driven at such arate
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and the gearing connecting it with thespindie-
shaft referred to is to be so constructed that
the hollow spindle willrevolve once for every

gavel delivered or sheaf Lound.

Around the pulley H? and the pulleyson the
spindle-shafts passes the endlessband Fin such
a way as to drive half the pulleys and spindles
in one direction and half in the other, all as
shown in Fig. 5. The pulleys H* .and- the

spindles’ pulleys are to be so relatively sized

that when the shaft H has turned enough to
revolve the spindle F once the other sI)mdles
will have been turned through two or three
full revolutions. IBach of the bands ¢ e is com-
plete, being either spunin a continuous circle,
or being formed of lengths of cord with their
ends knotted together, and are to be of proper
size to bind an average-sized bundle, or the

particular size of bundle to be delivered by

the delivery mechanism of the reaperto which
my apparatus 1s to be applied. ‘After the
bands have been prepar ed they are strung
upon an annealed wire, ¢*, and detachably fast-
ened in place thereon by means ol paste or
glue. The end of the wire is passed through
the hollow spindle and shaft, and is then at-
tached to a pin on the periphery of the short
cylinder or wheel K, journaled on the fixed
shaft I3 to the rear of plate D’. On its side
toward said plate it is provided with gear-

teeth k&, which mesh with the pinion ¥/, jour-
maled in a bearing-block, 7% attached to plate
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D). The teeth of this pinion arealsoeng ocaged
by the threads of the worm f* on the hollow
shaft of spindle F. Said pinion is of such a
size and number of teeth that as the spindle
revolves once for each bundle bound the feed-

wheel K, to which the end of the band-carry-
Ing wire is attached; is turned just far enough
to pull the wire through the spindle and shaft
a distance equal to that between the bands on
the wire. Upon the rear end of the shaft B
18 fixed a sleeve, I, having a series of radial
rigid arms, I/ L I/, eatoudmw from its outer
%1111'408 To the outer ends of these arms are
pivoted the lugs M, attached to or forming a
part of the bars N N. As shown, these bars

at their ends toward the front of the apparatus

are bent up and out to stand at right anglesto

the main portion of the bars. T]leluga on the
arms stand at right angles tothe surface of the
bars, so that the latter swing upon their piv-
ote In planes radiating from the axis of the
stationary supporting-shaft 3. Beyond the
sleeve L, and fixed to the end of the shaft, is
the disk 0, having notches 0 o in its edﬂ*e.
The disk is of such size that the bars will be
stopped 1n their turning down on their pivots
when they have reached a horizontal and par-
allel position. ‘These bars are of such a width

that when they are turned down parallel with

caclt other spaces are left between them, and
they therefore form a slotted cylinder, fm the
purpose to be hereinafter set forth. Upon
the stationary shaft, on each side of the sup-

porting-standard, are fixed plates P P, having
through their outer ends holes adapted to re-

celve and guide parallel rods K R on opposite
sides of the fixed shaft and outside of the
mechanism supported thereon.  Attheir front
ends these bars are connected together by a
cross piece or plate, S, and at their other ends
they are fastened to opposxt{, sides of the ring
T, which i1s provided with inwardly-projecting
teeth ¢ 1, adapted to pass along between the
bars N N, when they are turned down, so as

to form the slotted cylinder, as described, and

the ring is slid over them, as shown in Fig. 1
‘T'he notehes 0 0o in disk O allow the free pas-
sage of the teeth on the ring as it is slid onto

and off of the bars.

Attached to the edge of disk D are wires d*
d*. They are fastened, as shown, preferably,
in notches in the edge of the disk, so that their
front ends extend down between the spindles
while their rear ends extend to the disk O,
and preferably rest in the notches therein.
If desired, they can be so arranged that their
ends just extend to but do not rest on said
disk. To the cross head or piece S is attached
a pitman or rod to be reciprocated by suita-
ble zonnection with some moving part of the
reaper mechanism, so that it shall be given
one full reciproecation to carry the ring on the
other end of the rods from the point marked

x 1n Fig. 1 to the end of the pivoted bars and

back again at the delivery of each gavel.

My binding apparatus is intended to work
1n connection with that kind of reaper where
the cut grain falls on 4 moving apron and is
clevated to the binding-platform; but it ean
also be used equally well on the low-down forin
of reaper. The ring I’ may be connected by
pitman and pin to the driving-wheel of the
reaper, if desired.

The operation of my binding apparatus is
as follows: By the action of tlle feed-wheel
pulling upon the wire carrying the bands they

are brought up in succession within reach of

the separating hook or spuron the end of the
hollow screw-spindle F.  Asthis hoek is ear-
ried around by the revolution of the spindle
it separates the band from the wire, and by
the action of the serew-threads on the spindle
the band i1s then carried up and back on the
spindle. Suach carrying back of the band by
the threadsonthe serew-spindle also serves to
move them back over the other spindles. As
these spindles revolve half in one direction
and half 1 the other the band is not moved
around the series of spindles, as would be the
case 1f they all revolved in thesamedirection.
When by the action of the screw-spindle a

Dband 18 earried backward antil it becomesen-

ogaged by the grooves of great pitch at the base
of the other spindles, it is quickly carried back
over the restof the length of said spindles and

brought up onto the wires d' within reach of

the teeth within the traveling ring.

When my apparatus is inoperation,as many
bands will be on spindle I as there are turns
in 1ts thread, so that one will be carried up
mmto place for ever y turn of said spindle. The
mechanism 18 so turned that a band will be
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brought up off the spindle_’s into place just be- | between the latter, substantially as and for the

fore the ring starts from its position over the
spool on 1ts travel toward the rear of the appa-
ratus. The pivoted bars are then in position
at right angles to and radiating from the sta-

tionary shaft, with their bent ends down be-

tween the feed-wheel and the series of fixed ra-
dial arms on which they are pivoted. A gavel
is then to be brought by the delivery mech-
anism of the reaper with its butt-end within
reach of the pivoted bars. The band-carrying
ring is then forced toward the bars and gavel
by its connection with the actuating-gearing
of the reaper through the arms to which 1t is
attached. In 1ts travel it strikes the bandand
carries it along over the supporting-wires
therefor. - When the ring strikes the bars, 1t

- turns them down so that they clasp the gavel

20
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and compress it, and then carries the band
along over the slotted eylinder formed by such

bars, and off theend thereof onto the gavel so

as to bind 1t 1nto a bundle. The ring then
travels back to its first position, on 1ts way to
which 1t strikes the upturned short ends of the
bars, and so turns the bars up into the radial
positions they occupied at the beginning of
the operation. The band-feeding mechanism
can be turned as desired to bring a band up
into position to be engaged by thering, either

30 just atter the ring has passed over the disk D
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on its return travel toward the front of theap-
paratus,-or just before it reaches such disk on
its travel toward the bundle-compressing end
of said apparatus. ] .

Having thus deseribed my invention, what
I claim is— | |

1. In combination with the series of bars
pivoted to swing in planes radial from the
same center, each one atits pivoted end turned
up at or near a right angle; the ring adapted

to slide overthe bars, and provided with teeth

or projections to extend between the bars as
the ring passes over them, means for recipro-
cating the ring over the bars, and means for
feeding a prepared band into positionin front
of the ring, so as to be carried along thereby,
substantially as and for the purpose described.

2. The notched disk on the fixed shaft,
adapted to limit the swing ot the pivoted bars

inward toward each other, in combination |

with the bars pivoted to swing in radial planes

~from the fixed shaft and bent up at right
~angles at their pivoted ends, the internally-

toothed ring, and means for forcing it over
sald bars to their ends and off again, substan-
tially as shown and described. |

3. In combination with the notched stop-
disk, the pivoted hooked bars, the disk on the
same fixed shaft with the stop-disk and be-
yond the hooked ends of the bars, the wires
attached to the edge of such disk and extend-
ing to the periphery of the stop-disk, means
for feeding a prepared band up into place on
these wires, and the traveling ring adapted
to foree the band along over these wires and

I
F

purpose described. | | |

4. In combination with the series. of pre-
pared bands.strung upon a wire or cord, means
for taking one of these bands from its wire or
cord and feeding it up into position to be en-
caged by the carrier-ring and forced along
over the gavel-compressing bars, substantially
as and for the purpose described.

5. In combination with the wire or cord
carrying the prepared bands strung thereupon

ab certain distances apart, means for feeding

said wire or cord along so that a new band
will be engaged by the band-feeding mechan-
ism for each bundle bound, substantially as
shown and deseribed.

6. In combination with the wire carrying
the bands, the feed-wheel to which one end

of the wire is attached, in combination with

means for turning it so as to feed the wire
along to bring a new band tothe band-feeding
mechanism for each bundle bound, substan-
tially as shown and described. -

7. The spirally-grooved spindle on the hol-
low shaft, provided at its smaller end with a

hook adapted to take the bands in succession

from the wire upon which they are strung and
pass them over the spindle, to be engaged by
the grooves thereon as the wire is pulled

| through the hollow shaft by the mechanism
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provided therefor, substantially as shownand

described. | |

8. In combination with the band-feeding
spindle, the feed-wheel for the wire upon which
the prepared bands are strung, driven through
suitable connecting mechanism from the shaft
of the spindle, substantially asand for the pur-
pose set forth.

9. In combination with the spirally-grooved
band-feeding spindle provided with the sep-
arating-hook, the rotating shaft of the spindle,

the feed-wheel for the band-carrying wire or

cord, and snitable connecting mechanism be-
tween the spindle-shaft and the wheel, where-
by the wheel is driven at such a rate that the
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feed-wire is pulled along to bring a new band

within reach of the separating-hook at each
revolution of the spindle, substantially as and
for the purpose described. |

10. The combination of thespirally-grooved
spindle, having the band-separating hook at
its small end, its hollow shaft with screw-
threaded portion, the pinion adapted to en-
gage with its teeth this threaded portion of
the shaft, and the teeth on the feed-wheel, to
which is attached the end of the band-carry-
ing wire which passes through the holiow
spindle-shaft, substantially as shown and de-
scribed. | |

11. In combination wita thespirally-grooved
band separating and feeding or conveying
spindle, the series of rotating grooved spin-
dles, adapted to bring the band into a eircu-
lar form as it is carried along over them and
aid the spirally-grooved spindle in bringing

the pivoted bars onto the gavel compressed 1 the band into position fo be acted upon by the
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mechanism for forcing 1t over the g avel, sub-
stantially as and for the purpose desembed

12. In combination with the spirally-grooved

band separating and conveying spindle, the
scries of rotating spindles circumferentially
grooved for a portion of their length, and at
their large ends provided with spiral grooves
of quick piteh, as shown and deseribed, and
means for rotating half of the spindle in one

direction and half in the other, substantially -

as and for the purpose described.

13, In combination with the spool upon
which the bands are placed, the wires at-
tached at one end to said spool and extending
over the bands to keep them in place on the
spool, and at their free ends lying alongside
of and a little below the plane of the upper
surface of the spindle, so as to insure the en-
gagement of the bands by the grooves of the
latter, substantially as shown and described.

14. In combination with the fixed support-
ing-shaft, the two disks or plates fixed there-
on, the series of band feeding or conveying
spindles on shaits journaled in the plates, the
rotating shatt journaled within the fixed shaft
and provided with a gear-wheel and pulley
upon us end bem een the dlSLS the pinion on

smt.mble medmmsm f r mn the gear on the .511ait

324,122

and the band-pulleys on theshafts of the other 30

spindles driven from the pulley on the shaft

by means of a suitable band, Substm:ltmlly as
shown and described.
15, In combination with the rods or bars
cari'ying the band-placing ring, and actuated
by any suitable connection witli the harvester
or delivery mechanism, the guide-arms
through which the rods pass fixed upon the
stationary shaft supporting the gavel-com-
pressing and band-feeding mec]mm‘sm sub-
stantially as shown and deseribed.
16. In combination with the feed wire or
cord, the prepared bands for use in a grain-
bmder strung upon and attached to the wire

or cord substantially as and for the purpose

(16‘%(31"11)8(1

17. The prepared bands for grain-binders,
strung upon a wire or cord, and fastened there-
to by paste or glue, substantially as and for
the purpose described.

In testimony that I claim the foregoing T

have hereunto set my hand this 8th day of

November, A. D. 1883.
ISRALLL LLANCARSTER.

YVitnlesses;
Wi, H. FouLxzr,
THOS, CHARLES.
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