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To all whom it may concern : :
Beitknown that I, CririsTornnk W, LEVAL-

LEY, of 8t. Paal, in the county of Ramsey

and State of Minnesota, iave invented certain
-5 new and useful Improvements in Grain-Bind-
ers; aud 1 do hereby declare that the follow-
ing ix a full, clear, and exact descri ption of the
mvention, which will enable others skilled in
the art to which it appertains to make and
use the same, reference being had to the accom-
Junying drawings, and to letters of reference
- marked thereon,
specitieation, | |
This invention relates to an improved ma-
15 chine for biuding grain, and the various fea-
tures of which it consists shall be hereinafter

~ tally set forth, | |

Figure1is a real elava.ﬁon of the machine.
Fig. 2 is o front elevation. IFig. 3 is an end

10

20
4 is o top-plan view of the looping and tying
devices. Fig. 5 is an inside view of the main
driving devices, Tig. 6 is a transverse 8Ce-
tion taken on line w 1w, Fig. 4. Fig. 7 is a sec-
tional view on line 2, Fig. 4. Tig. 8 is an
cnd view of the looping, tying, and griping
devicex. Fig.9isa top view of the knife-trip-
ping lever detached. Fig. 10 is an enlarged
view of the looping head and tabe. Fig. 11 is

25

30
the binding mechanismn detached. 1
8 top view of the shifting-lever detach Fig.
13 is atop view of the whole binder-frame.
Fig. 14 is a detail view, showing the mode of
35 attaching the binder-frame to the harvester.,
Fig. 15 is a section through the shaft of the
cord-holder. Fig.16is a ongitudinal section

through the looping devices. Fig. 17 ia a
transverse section

40 18 is & bottom view of the ‘cord-holder.
10 i3 & section on line » s, Fig. 18, Fig.
i viow of the tension devices and

~ detached. Fig, 21 is a vertical
~ cord-receptacle. Fig. 23 is a view of the bot-
45 tem rear shield. Fig, 23 illustrates the vari-
ous paths followed by the needle. Fig. 24 is
an elevation of the needle-frame detached.
-'I-‘l_g. =) is a top view of
arged,

5o patiis taken by the cord at sucoessive s
~ In the operation of binding, Fig. 26 is a view

Fig.
20

which form a part of this

view of the devices that move the needle. Fig.

& tob view of the frame that supports pml'té 4;1' _
. 12 is

on line y y, Eigl:llﬁ. Fig.

the cord-holder en.

time
Figl.val)" 31, 32,33, and 25 ahow the

of the baud when tied and cat. Figs. 27 and
28 show modifications of the cord-spiudle.

In the drawings, A represents the groand
driving - wheel, which operates the various sg
parts of the machine throngh appropriate
gearing a «’ a®, A’ represents the main sup-
porting-frame of the machine.

- The grain-elevator frame is composed of the

uprights A? A3 secured to the frame A’ A/, 60

-the inclined supports A3 A3, and Cross-pieces

A A'. The cross.pieces At At are extended
beyond the braces A? sufiiciently to support

| the driver’s plank or platform A% on which is

mounted the seat AS, - |

«@* represents the lower elevator-roller, and
a' the upper, operated in any ordinary or de-
sired manner. @ a® are the wire rods ordina-
1tly employod with elevators of this cless. )

A. supplemental frame for the ittachment of 7o
the binding mechanism is formed by extend-
ing the cross-pieces A* Aty and by supporting
said cross-pieces with uprights A2, and by
Joining the two ends of the frame by a brace, A2,

B B’ are bracket-hooks attached to and ex- 78
tending upwardly from thoe frame A¢ A7 AS,

The binder-frame consists of the longitadi-
nal bars C C’ C?, a rear bracket, Cy o front
bracket, C4, and intermediate braces or stp-
ports, C* and C°. (See Figs. 1, 2, 4, and 13.) 8o

The upper bar, ©, is monnted in the bracket-
B’ in_such manner that the front
bracket, (¢, shall be outside of the hook B
and the rear bracket, C%, shall be inside of
hook B, To it this the bar O is extended 83
8 suitable distance Leyoud the bracket C
Fig. 13. The bracket pieces or frames (* (¢
O O* are preferably made Y-shaped, and one
of the legs of each is attached to each of the
longitudinal bars C O’ ¢, |

¢ 18 & rack secured to barC by means of col.
lars, one of which is placed iuside the hook B,
the other outside, permitting the wholo binder-
frame to slide longitudinally tho distance be.
tween said collars, as shown, 93

The lower Eutofth'a binder-frame is loosely -
attached to the main frame in such mauneras
to be bLeld steady and firm, but at the same
permit a lougitndinal sbifting or adjust-
ment of the binder relative to the main frame. 100

¢ in a guide-plece prajecting below the bar

65

9o

C* and behind the end sill or girt, AS, of the
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-main frame. (See Figs. 1 and 2.) ¢ ¢ are | shaft E, meshing with and driving the spur-
friction-rollers (mounte(gls apon stud-shafts at- | wheel F. It is secured to the shaft by neans
tached to the har C*. . 1 of a feather, so that the binder-frame is free

D is a shaft nounted upon the rear end of | to move back and forth without altering the 70
5 the machine, its lower end having bearingsin | position of pinion E? relative to the wheel
& socket in the hook - piece B, and its apper { F. This pinion is held in place against the
end passing through and rotating in a diskor wheel by ‘means of & collar, ¢°, extending froi
cirenlar head, D', Figs. 1 and 13, which disk | the bracket C?, which prevents it from slip-
18 notched upon its periphery, and is secured ping in one direction, and by a flange, ¢, on 75
10 to the machine in any suitable manner, pref- | its inner face, overlapping partially the inner
erably by means of an arm (cast or made with | face of wheel F, which prevents it from slip-
the disk) whieh is bolted to the frame. ping in the other direction, o |
- D?is a pinion keyed to shaft D, and mesh- E'is a dog pivoted to bar C (see Fig.13)
ing with rack ¢. disa crank secared to the | orother suitable place, and engaging with the 8o
15 upper end of the shaft D, above disk D/, within | teeth of pinion E? in such manner as to pre-
convenient reach of the operator. By these { vent any backward rotation of the pinion, but
devices the operator is enablad to instantly ad- | to freely permit forward rotation, to prevent
Just the position of the binder relative to the | accident to the binding mechanism from a re-
elevator, 30 as to accommodate the mechanism versing of the movement of the pinion. 85
20 to long or short grain, or to prevent the grain. [ This spur-wheel Fis the main driving-wieel
from being thrown ‘sby the elevating of the | of the binder. (See Figs. 1, 4, 5, and 6.) It
machine at either end) so far to the front or to | ia attached to the rear end of a shaft, ¥, which
the rear as to not be properly surrounded by | is mounted at ouo end in the rear bmaimt, C3,
the cord. | | and at the other end in the bracket C%. The go
25 d’ represents a spring-lever and dog, where- | wheel is farnished upon its oater Deriphery
with the crank may be locked in any position | with a continaons gear meshing with pinion
upon the disk D, 2, and is rotated continaously by said pin-
E, Figs. 1 and 12, is a short shaft mounted | ion when in operation. fisasegmental flange
in an extension of the bracket-piece B, and at upon its inner face, between the ends of which 95
3o its forward end mounted in the bracket-frame | flange there is placed a segmental gear, S of
. E/, Figs. 1 and 12, is & aprocket-wheel | the same radius as the flange, - |
mounted loosely upon this shaft, but adapted F? is o flange or rib on the inner face of the
to engage with the shaft, and to rotate it by | wheel, for a purpose to be set forth. -
means of Jugs or pinsg secured to the shafy I® I F° are cams or lugs on the innér face oo
35 and notches apon the hub of the sprocket- | of the wheel for operating the various recip-
- wheel which clateh said pinsor lugs. Any rocating parts of the -binder. Of these the
ordinary or desired clutching device may be | cam'F® is noarest the center of the wheel, and
- employed. The rear end of the hub of wheel { the cam F® the nearest the periphery. The
- E' 18 grooved to receive the forked end of a { cam F¢ is at one end of the segmental fiange 103
40 shipping-lever, E%, Thisleveria pivoted to the | or rib I, - -
~ frame at ¢, and at its iuner end is connected | I will now describe the: devices by which
by & link, ¢* to n bell-crank lever, which is | the. gavel or bundle of grain is formed and

actuated by the foot of the operator when he | which hold the cord and pass it aronond the
. desires to throw the binding mechanism out of | bundle. _ -
45 gear. - - | The shaft F' carries at its inner or forward
- Inorder to keep the s%rocket-wheal_E' én- | end a mutilated Smr-wheel, G, (see Fig. 2, full
haft E when they are not in- lines, and Fig. 4, otted lines,) adapted to mesh
spring, ¢*, may be | with auother similarly-mutilated wheel, G/, in
i connection with thaie\'e_rto force | such manner as to produce one revolution of 11 g
ard | | . | ¥heel G’ at every revolation of the wheel
projecting throngh shaft E, and | G, and yet permit f ain_idle duaring

The wheeol G

130

¢ 8procket-wheel | - G3, which |
«lisengaged from its shaft, 30 as to look | i rward ond in 2;1’1(1 t;xtends 120
of the biuding mechanism in the 0% G3(see Figs.2and 8 |

tions by them ocoupied at the instant of k- pon tho tbrivaﬁl end of sai
isengagement, and prevent their being thrown Ng
:mt _;)'l’ broper rolation by the falling of the | fricti ' -
- heedle. | | - H is a bell-crank lever pivoted to the framo &

60 The necvsaity of this is well known to those above the shaft (o, 'l‘hg lower arim of the *

- Dractically mnainted with a grain-binding | lever i: provided with a peculiar curvilinear

machine, as it has beey fonnd that the needle slot, gﬂiin‘ which thecrank-pin G¢ reciprocates,

aud needle wechanism will, by their weight, | assisted in its movements by the friction-roller,

erate the binding mechaniam after thoy are | The upper arm of the bell-crank lever H ia iv- 130
65 t own ont of Rear. ] * | oted to a link, &, whicb, in tarn, is pivoted to s
EY, Figa. 5 an 13, is u spur-pinion keyed to | an arm, &', of the needle-framo,
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(G4, carrying at its upper end a cogged rack, 7,

‘which meshes with a spur-segment, I'.

I? is a guide-frame, (carrying a friction-roll-
er,) adapted to hold the rack ¢ firmly against
the segment I/, so as to be in constant mesh
therewith whatever be the position of said
segment. This guide-frame is supported by
an arm, 4/, carrying at its lower end a slecve
or eye, ), through which the bar or rod I

passes, and which permits the bar I and the

~arm ¢ to reciprocate relative to each other.

15

20

The segment I’ is adjustably secured to a
shaft, X, which is mounted in a sleeve, R/,
which is supported upon an oscillating frame
as follows, reference Ueing had to Iigs. 1, 2,
3, and 24: K?is a bar mounted upon the shatt
(G2 by means of eyes or sleeves k k. K°1s an

upright or bracket, carrying on its inner side

the arm A‘, to which the link % 1s pivoted, as
above described, and at the top supporting the
sleeve or shaft-support K. |
The parts K/, K?, k, and K3 are, In practice,
cast in one piece of metal. |
I, is the binder-arm or needle, adjustably
secured to the shaft K. Near 1ts outer or

~ point end itis provided with the usual eye and
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cord pulley, at .

From an examination of the drawings it will
be seen that one revolution of the main driv-
ing-wheel Fwill, through the wheels G G’ and
crank-arm G*, produce one forward-and-back
oscillation of the frame K’ K? K° and one re-
ciprocation of the rack ¢ and segment l’, the
whole operating to swing the needle forward
and back once, and carry it down and up
about shaft K once.

It will also be seen that, owing to the above-
described peculiar conformation of wheels G
and G/, the vibration of the needle-arm about
shaft K is intermittent, and that the blank or

mutilated parts of the said wheels are so re-

lated that the needle will be at rest—that is,
will not be actuated by either the frame K’ K?
K3 or by the shaft K—when its point is at the
end of its downward stroke, and, further, that
the length of time the needle is at rest will de-
pend upon the length of the blank or muti-
lated space on the periphery of said wheel G
relative to its radius.

It will be further seen that when the needle
is commencing its downward stroke the crank-
pin Gt is at the top of the slot 2, and will, on
account of its shorter leverage on arm H,
move the frame K’ K?°through a greater arc
than when the crank-pin G*is at the bottom
of slot h*, and its leverage is longer—that 1s,
the frame will carry the needle through a path
when it is rising different from the path it (the
needle) follows while descending, the path be-
ing clearly shown in Ifig. 23.

This construction gives to the needle in its

downstroke a dragging action upon the straw

on the table, and in its upstroke causes 1t to
withdraw smoothly without pushing or other-
wise moving the straw.

to the outer edge of the binder-frame.

£

I is a bar or rod, pivoted to the crank-pin | Again, after the needle has entered the grain
and is performing the first part of its outward

movement, the crank-pin G* is moving in a
slot substantially concentric to shaft G*, and
therefore the needle-frame must be at rest
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until the erank-pin moves in the lower part of "

slot &*, when it will force the frame outward,
to assist the shaft K in causing the necedle to
gather the grain and form the bundle.

When the machine is in operation the cut
orain is delivered over the elevator In a con-
tinnous stream upon the binder-platform, the
straws being more or less tangled and mmter-
lnced. In order to separate the gavel com-
pletely from the loose straw I coustruet the
needle of a peculiar shape, as shown in Ifig. 1,
having an angular projection or guard, L/, on
the upper side, substantially L-shaped in its
edge outline, the angle or bent part being so
sitnated that when the needle is dragging for-
ward the bundle it cuts off the stream of grain
and forms a clear space behind the needle of
a dimension suitable to prevent the straw from
interfering with the gavel while it 1s being
bound. This guard may be either a supple-

mental arm attached to the needle, as shown:

in Fig. 1, or it may be cast solid with the nee-
dle itself, if desired, either as a continuous
web or as an open arm. Thusa single needle
operates both to compress the gavel and as a
‘¢ eut-off” or ‘separator.”

In order to guide the needle accarately dur-
ing its reciprocations I provide the machine
with two guide-pieces, I &, I'ig. 13, extending
a suitable distance above the grain table or
platform and running from the chute-board Z
) These
guide-pieces are held in proper relation to each
other at their inner ends by means of a block
or “spreader.” If desired,they maybeslightly
«flared” at their upper ends, to insare that the
needle shall always enter the guide; but 1
have found neo difficulty with them when

placed in vertical positions, as shown.

13, Figs. 4 and 13, is a V-shaped socket, se-
cured to the bar C’ or other suitable part of
the frame. When the point of the needle 13
at the lowest position—that is to say, when
the tying devices are at work with the cord—
the needle is held by the V-shaped socket from
swaying or lateral movement, which might
cause the cord to be jerked out of the desired
position. (See Fig.8.) This is a matter of
oreat importance when the machiue is being
used upon rough or uneven ground.

A groove, B3, (Fig. 4 in dotted lines,) isformed

in the under face of the needle, to leave the

cord free to move about the bundle when 1t is
being drawn around it and to prevent any
strain upon the cord. | |

M (see Figs. 2 and 21) represents the twine-
holder, attached to the machine at any suita-
ble point, preferably at the frout end, upon a
standard, M'. ;

Hitherto in the operation of grain-binders

| much difficulty has been experienced from the
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fact that the twine must be wound upon spools | devices in adjusting the tension of the cord

or reels, which necessitates either the addi-
tional cost of the spools or a great amount of
labor on the part of the operator to wind the
cord on the spools.

Moreover, when the ordinary spools are used
the twine is liable to be damaged by rain or
other moisture, the effect of which is to soften
the cord and render it unfit for use.

The twine-holder which I have devised and
shown is preferably cylindrieal in form, and it
may be of any desired length, it being possi-
ble and practicable to make it of this form
large enough to carry cord sufficient for a day’s
work. The bottom of the vessel is substan-
tially open, there being one or more strips or
cross-pieces to support the twine. It is made
thus open at the bottom in order that any dirt
that may enter cau {reely drop out, or straws
or other foreign and undesired material.

LThe top of the holder is provided with a
hinged cap or cover, m, throngh an aperturein
which the cord passes out to the needle. In
this receptacle several balls of cord are placed
at once, the end on the outside of each bLall
being tied to the end on the inside of the ball
next below. This enables the operator to em-

- ploy twine as it is commercially prepared and
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sold 1 ordinary balls.

M ™ isarod or shaft passing through the balls
and holding them together. It may, if desired,
be eylindrical, and secured to the bottom cross-
piece of tire holder M by a ball-and-socket,
Fig. 27, or other universal joint; or it may
be made of some flexible material, Fig. 28, so
that the shaft shall not be rigid, but have a
flexible play at the top. When this rod is em-
ployed the cord unwinds evenly and smoothly
irom the ball without any tendency to form
knots, or “kinks,” or ¢ wads,” as will be readily
understood without further explanation.

I have also shown and used for this purpose
a loose tapering shaft with its larger and heav-
1er end at the bottom.

The cord 1s passed from the twine-holder to

the needle L through the rear end of a oulde-

arm, M2, pivoted to the upright M. (See igs.
1, 2, and 20.) Requisite flexibility of move-
ment is secured to the guide-arm by means of
the spring m/.

e are stops ol the upper end of the un-
right M’ to limit the movements of the guide-
arm M-, |

M? is a tension-arm pivoted to a lag or ear
projecting from theinner side of the standard
M’ 1t carries at its upper end a curved plate,
m’, provided with one or more apertures,
through which passes the cord. The upper
end of the standard M’ carries a fixed elam -
ing-plate, m*, and the cord passes between this
and the movable plate ms3. |

M*is a thumb-screw passing through arin
M, engaging with a serew-threaded socket in
standard M.
against the pivoted arm M? and the head of
screw M? Theoperation of these last-deseribed

m’ 1s & tension-spring bearing |

will be readily understood.

m°m® are pins projecting from the inner side
of the guide-arm M/, which enables the oper-
ator to instantly increase or diminish the ten-
sion on the cord by passing it around or re-
moving it from one or more of said pins.

At m* m’ are shown cross-pius, passing
through the pins w5 to hiold the cord securely
thereon. These pins mS and m7 operate also
to straighten the twine if any kinks or twists
should occur therein, and deliver it smoothly
to the needle.

I will now describe the devices for grasping,

looping, tying, and cutting the twine after it

has been placed around the bundle. The frame
upon wlich these devices are supported and
mounted consists of a bed-plate, N, a ecross-
piece, N/, and standards N2 N3, (preferably cast
in one piece,) attached at the front end to
bracket C° and at the rear end to bracket C3,
Ifigs. 4 and 11.

Q' R’ S are bent levers (shown in Figs. 4
and 6) for operating the reciprocating parts of
the binding mechanism. They are pivoted to
a rod or shaft, R, mounted at the rear end of
the frame N N, |
- The bent lever 8’ is composed of the cam-
arm T, pivoted to rod R% and the rocking bar
17, carrying at its outer end a vibrating arm,
1% which is also pivoted to the rod R*, the
whole being so placed that the arm T shall be
iuside and the arm T2 outside the operative
parts of the tyiug and cutting mechanism.

The bent lever R’ is formed with a horizon-
tal rocking bar, %, a leg, U’, pivoted on rod
R4, (outside the arm T,)a leg, U2, pivoted to the
inner end of rod RY a cam-arm, U3, operated
by cam F* on wheel IY, and a vibrating arm,
u*, which operates the hooked tying-rod.

The lever Q' is formed with a vibrating part,
V, pivoted to rod R4, a bent cam-arm, V/, op-
erated by cam ¥ on wheel I¥, and a lug, v?, by
which 1t is connected with the looping-tube.

v 18 a pin projecting from the side of arm
V7 beneath the arm U3,

The cam-arms of these bent levers Q/ R/ S
are furnished with friction-rollers at the points
where they engage with their respective cams.

y' 18 a set-screw inserted in the arm «* at the
pomt where 1t bears against the parts which
1t reciprocates, so that in case of wear in any
of said reciprocated parts the point of contact
may be adjusted to throw the reciprocating
parts the necessary distance.

From an examination of the drawings it will
be seen that while the drive-wheel F is per-
forming that part of its revolution whieh oe-
curs when the needle is rising and falling the
ends of the arms T and U® are in the open
space between the rib I'? and flange # on wheel
If, and at the same time the end of cam-arm
V'’ is on the inside of rib T2,

0.) When wheel I has been turned sufficiently
far, the Innermost cam, F% will first engage
- with arm V/, throwing it up and pushing the

(See Figs. b and
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arm or lng »? back. The pin » at the same time |

engages with arm U3, so as to lift said arm U’
high enough to engage with cam I At the
instant that the arm V’is disengaged trom
cam IS the arm U?® begins to engage with cam
F* and to throw back arm «*, the end of arm
V'’ being so much lower than the end of arm
U3 that said arm V’ will pass under cam I
and rib I2.  (See IFigs. 5 and 6.)

Assoon as arm U?is disengaged from cam It
it is thrown down, and at the same time arm ‘I’
begins to be raised by cam E° and to throw for-
ward the arm T% (See IFig.6.) After thearm
T disengages from cam I'® if falls down again
into the space between the flanges f and F~.
To insure its complete return 1 place a spring,
t, Fig. 6, between the rocking bar T/ and the
bracket-frame C°, bearing against the bar TV,
so that uneven ground or other cause shall not
accidentally cause the arm T to swing up.

Referring to Figs. 1,4,5,6,7, O 1s a shaft
mounted in the frame, carrying at its forward

end a perfect spur-pinion, O/, and at 1ts rear |

end a mutilated wheel, O% having cogs ot the
same number as those in the segment /7 on
wheel ¥, and having also a blank space on its
periphery adapted to ride upon the flange f.
Thus the wheel O? and shatt O receive one
complete revolution at each revolution of the
drive-wheel If.

P, Figs.4,7,and 16, isanother shaft mounted
in the standards N? N3, and parallel to shaft O.
It is rotated by means of a pinion, P/, mesh-
ing with the pinion O’, the pinion P’ having
one-half the number of teeth that pinion O/

has, and therefore giving 1ts shatt P tworev-

olutions to every revolution of the wheel L.

Shaft P. extends a short distance beyond
bracket N2, and carries an enlarged head, p.
(See Tfigs. 4, §, 10, and 16.)

p' is a hook projecting eccentrically from
head p. The free end of the hook 1s made
concave, as. shown.

Shaft P is hollow, and through 1t passes an-
other hollow shaftor tube, @, which is arranged
to pass through the head p eccentrically. (See

- Figs. 8 and 10.) When this tube or shatt Q
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projects through the head its outer face fits
into the concave end of hook p/, and together
they form a tight eye, as shown in Fig. 16, for
holding the cord, as will be explained. Atits
rearend thisshaft Qcarries acollar or lange, g,
and a cage or hollow c¢ylinder, ¢’. Between the
flange and cage a saddle, ¢°, is secured to the
shaft Q. This saddle carries an arm, ¢°, which
is bent around so as to be substantially paral-
lel with shafts @ and P. The arm ¢’ 1s at-
tached to the lever-arm % |

It will be seen that by moving the rear end
of the bent lever Q' up and down the tube Q
will be reciprocated in shaft P.

The saddle ¢* carries a rod, ¢*, which crosses

the plane of the needle-path, and which at 16s

forward end is hooked or bent into a peculiar
shape, as shown at ¢% to assist in guiding the
cord into the hook p’/. This guide-rod ¢* will,

of course, be reciprocated with the tube Q.

R 1s a small innerrod reciprocating through
tube Q. Itis provided at its forward end with
a hook, r, adapted to seize the cord and to
pull it through the loop formed by hook p’ and
tube . Thisrod extends back loosely through
the collar ¢, the saddle ¢% and cage ¢/, and car-
ries at its rear end an enlarged head, v/, to
which 1s attached a dog, 7% on the side oppo-
site to the hook 7, for a purpose to be specified.
The head 7/ rests against the vibrating arm «#
of lever R'.
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It will be seen that as the rear end of crank- -

arm R’ i1s raised or lowered the hook-rod IR is
reciprocated in tube Q.

R?1s a coiled spring around the rod R, bear-
ing against the head " and the cage ¢/. 1’15 a
collar secured to the rod R within the cage ¢/,
so that the rod can move a short distance
back and forth independently of the tube Q,
while the friction of collar #° against the front
end of the cage ¢/ (when they are held 1n con-
tact by spring R?) will cause the rod R to re-
volve. n «n' are stop-lugs on the frame N N/,
one on each side of rod R, projecting up high
enough to engage with the dog 7% Lug n
prevents the hook + from rotating atter 1t
orasps the cord, and lng »/ stops the hook 1n
proper position to let the kunot slip off readily.

S is a short hollow shatt supported in stand-
ard N2 of frame N, and carrying on each side
of the standard a collar or head, (shown at 5°
S33,) which prevent the shaft from moving longt-
tadinally. (See Figs. 4 and 13.) The head
S° carries a plate, 8% which is provided onits
under side with a groove, s, preferably dove-
tailed.

$’ 18 a slot through the plate 8%, and s° 1s a
pin-hole formed in its inner face. This plate
is one of the clamping-jaws that hold the loose
end of the cord, and it 1s provided with an
arm, §*, projecting forward to guide the other
clamping-jaw, to be described.

St is a rock-shaft mounted in standard N2,
and extending through the hollow shaftS. 1t
rotates the shaft S with it by means of the
arm §°, which permits 1t to reciprocate at
proper time therein. »° Iigs. 7 and 4, 1s a
crank-arm secured to shaft S* by means of a
feather, which preserves a constant engage-
ment between them, but permits the shatt to
reciprocate through the grank. S°1s a pitinan,
pivoted at one end to crank S° and at the
other to the pinion O’. These last-described
parts are so related as to produce at every
revolution of drive-wheel I' an oscillation of
shaft S*, and with it the cord-holder, through
an arc of about one hundred and twenty de-
grees.

The shaft St is thrown forward by means of
a bar, W, (see I'ig. 6,) vibrating with the bent
lever S*. It is thrown back by means of a
coiled spring, 87, bearing against the collar 5?
and a collar, 3%, rigidly attached to the shaft.

y? is a set-screw inserted in bar W, and op-
erating analogously to the above-described

screw .

At its forward end shaft 5* carries a clamp-
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ing-plate, X, Ifigs. 4, 9, 18, and 29, bearing
againstcollar $°, and to which the knife-holder
is secured. There is a dovetailled groove on
the under face, in one side of which the bar
s® slides, and in the other side of which the
knife 1s ::,et Kig. 18. When the two jaws or
clamping phtes are together, the cutting-edge
of the knife projects under the fixed phte S9
against a pin, 2. This pin is mserted 1 the
under side of the fixed jaw, so as to enable
the instant setting of the knife at the proper
point without the necessity of experimental
adjustment. The knife shears against the
edoe of the fixed plate to sever the cord.

2’ 1s a tenon projecting from the face of the
moving jaw X, and is adapted to fit into the

slot or mortise s in the fixed plate.
tenon grasps the cord after it has been cut,
tending to push it into the slot or mortise in
the fixed jaw. The end of thistenon and the
edge of the knife should be so adjusted that

on the one hand the cord shall not be cut so -

soon that the tenon cannot grasp it, and on
the other that the tenon shall not bear against
the tight cord too soon to permit the knife to
operate.

x* 1s a pin projecting from the face of the
movable jaw, fitting into.the hole s* in the fixed
jaw, and ada.pted to assist the tenon 2 in hold-
ing the cord which passes over this pin when
the jaws are closed, Ifig., 30. In order to
prevent any gumning or other clogging of the
faces of the clamping-jaws, 1 bevel the top
edges, as shown in Iigs. 18 and 29, so as to
leave as little surface of contact as possible
above the cord. The lower part of the faces
of the jaws will be self-cleaning from the
movement of the cord. |

The bar W, which, as above described,
pushes forward the shaft S%, is pivoted to the
bent lever &/, and has a 1101‘1.601]&L1 heavily-
welghted ‘er W/, Tigs. 6 and 9. This
arm W 1S pwoted thus so that it can be dis-
engaged irom shatt S* when the machine 1s
rum]inﬂ empty, or at any other desired time.
1t is dlsen caged by the following devices: Re-

ferring to ]31'“%. 4, 6, 7, 8, 9, W2 is a tripping-

lever pivoted to the uuder side of frame N N,
The 1ront end 1s bent so as to form a crank-
arm, W4, the forward end of which lies across
the phm, of the neédle- -path, and, when the
needle 1s down, just above its pomt At its
rear end it is bent to form another crank-arm,
W*, which engages with the weighted arm W/,
and elevates it when the opposite end, W4, is
elevated. Klevating the arm W’ dlsen gages
bar W from shaft SJf, as will be readily seen in
Fig. 9. 1In order tolock the bar inits inclined
position 1 pivot a lateh, 2, to the vibrating
bar T? which engages with a piu, ', on bar
W, to hold the bar away from thc shaft S°.
At the proper {ime the latch 1s automatically
raised by a pin, y. (Dee Figs. 6 and 4.) This

- pin is 1nserted into the frame N, and is inclined

so that as the ecam F° lifts arm T and throws

arm 1*forward the lateh, which projects across

the pin v, slides upon it upward until it 1s dis-

This

engaged from the pin w’/, whereupon the bar

W is brought again into Iine with shatt 5% by
the Weln‘hted arm W/, Instead of a weight, a
spring may be used to return the bar to a ver-
tical position.

Z represents the chute-board for delivering
the grain to the binder-platform. it 1s pref-
erably hinged to the elevator-frame by means
of a bar, z, and brackets 2/ 22

7' represents the table or platferm of the
binder. Z° 73 are vertical shields hinged to
the top of the elevator-frame, one at the front
and the other at the rear. 2° z! are slotted
brackets, through which project serew - rods
carrying set-screws, that bear against the

brackets 2° 24, the whole adapted to adjust

and hold the outer ends of the shields to the
proper points for delivering the grain to the
binding mechanism with precision.

Z4, If1g. 22, represents a bottom piece hinged
to the rear shield, for the purpose of perfectly
covering the worhm o parts 0{ the binder when
1t is slnfted forw u’*d

', Tig. 13, represents a shield secured to
the upper edge c¢f the rear guide-piece, I/, for
the purpose of throwing or pushing any loose
wisps or blades of straw away from the knot-
ting mechanism and to the outside of the hook-
bar.¢* ¢° which bar, when 1t moves forward,
carries said stray material entirely away from
the operative parts of the binder.

Having thus described the construction and
operatlon of the various parts of the machine,
I will now proceed to set iorth their 1"e1ative

~operations and the relative times of their move-

ments. |

When the parts are in the position shown
in Ifigs. 1 and 6, the tying mechanism is at
rest, bec%use tlle blank part of wheel O? is
1"1(]11]0 on the flange f of wheel I, and the
cam-arms of the benn levers Q' R/ 8/ are re-
spectively disengaged irom the cams 1%, I,
and F5, At the same time wheels G and G/
are meshing together to operate the needle
and needle-frame. The needle-frame is now
at its outermost position, because crank-pin
(! is at the top of slot /., and the needle is at
its highest point, because the rack ¢ 1s at the
end of its upward throw. While 1n this posi-
tion the cord may be passed through the eye
of the needle, and if the free end of the cord
1s then held in the hand of the operator or se-
cured at any convenient point the machine
will thread itself, as will be seen.

SUppPosing the drive-wheel I to be mtated
in the direction of the arrow, it will be seen
that the crank-pin ! and lever H will be
forced outward, throwing the needle-irame
inward, as shovm i Ifig. 2, and at the same
time rack i begins to deseend carrying the
needle down about shaft K. The frame is

now, as shown in Ifig. 2, at its 1unermost po-
sition, having thrown the needle forward

that the point shall descend close to the chute-
board, and the frame will be at rest until the
needle-point has fairly passed through the
platform, because, as will be seen in Iig. 2,

70

75

80

Q0

95

100

IOk

110

115

120

125

130




226,865 _ ;

the crank-pin G*is about to enter the curved
part of slot 2*, and while moving in said
curved part of the slot it will not move the
lever H.

Furtherrevolution of drive-wheel If willcarry
the needle down until the point has entered
the socket- 1%, as shownin Fig.8. At thetime

~ the point is secure in the socket the wheels G
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and G’ pass out of mesh, and their blank spaces
begin to ride upon each other, holding the nee-
dle at rest, the crank-pin G* now being at the
bottom of slot 2™ and the rack ¢ at the end of
its downward throw, as shown in Ifig. 3, in
which position they will remain until the
wheels G and G’ again mesh. The path of the
cord is now, as shown in Fig. 8 in full lines,
from the ganide-arm M? down along a groove
in the back of the needle, then up through the
eye of the needle, then back under the clamp-
ing-plates S° X, thence up, through hook p’, to

the point where the free end 1is held.

- At the time the wheels G- and G/ disengage,
the various parts of the looping and tying
mechanism begin their respective movements,
which will be shortly deseribed ; but I will set
forth now only the movements necessary for
the machine to thread itself.

When the drive-wheel has turned sufficiently

1o engage cam IS with arm T of bent lever ¥/,

said arm israised and the bar W is thrown for-
ward,sliding the shaft S* through shaft S and
opening the jaws of the cord-holder ¥’ X,which
has been swinging inward, so as to permit the
cord between the needle-eye and the hook p’
to pass between the jaws and aecross the path
of the knife-edge. When arm T is released
from cam F% the spring 57 forces shaft 5* back,
causing the knife to cut loose the outer end of
the cord and the jaws to grasp the newly-cut
end. The machine has now threaded itself
and is ready to operate upon a gavel. After
the cord has been grasped by the cord-holder

- in the manner described the looping and tying
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mechanism is thrown out of operation, and
wheelsGand G/ comeinto mesh. IFartherrevo-

lution of the drive-wheel forces inward the

lever H and the rack 4 upward, the first result-
Ing in an outward movement of frame K’ K2,
the second in a simmultaneous rising of the nee-

dle until crank-pin G* gets to the top of slot

h*, when the parts are again in the position
shown in Fig. 1. The path of the cord now
taken is shown in Figs. 1 and 30.

From an examination of Iig. 23 (wherein the
various positionsand pathsof the needleandits
pivot or shaft are clearly shown) it will be seen
that when the needle is descending its pivot
is thrown forward in order to compel the nee-
dle to traverse the whole platform during 1its
downward movement, but that when it 18 as-
cending its pivotis thrown backward, In order

that it shall withdraw from the platform with-

out any traversing movement. The needle now
descends again into the straw, this time inclos-
ing a bundle, which it surrounds with cord,
(being assisted in the process of separation Dy

the separator 1/,) and carries it outward until

—r

its point again enters the socket L? where, as

before described, it is left at rest by the dis-

engagement of wheelsG and G'.  As the gavel
is swept outward both ends of the loop of cord
(the holder end and the needle end) are pushed
together into the hook p’, as shown in Kig. 51.

At the instant that the needle-point enters
socket L and wheels G and G’ disengage, cam
13 on wheel I begins to engage with arm V'
of bent lever €, raises it up, throws arm V?
forward, and slides tube @ through head p,
said tube forming, with hook p’, a tight eye
around the strands of the cord. As soon as
the cord is thus inclosed the pinion O° begins
to mesh with segment f, and, through pinions
O’ P/, to rotate shaft PP, which shaft carries
with it hook »’ and tube @, the teeth on the
pinion being related, as before deseribed, to
produce two revolutions of the hook and tube
at every revolation of pinion 0% One revolu-
tion of the tube and hook forms a complete
loop in the strands of the cord. (See Ifig. 52.)

At the time that pinion O’ begins to rotate
the tube and hook it also begins, through crank
S5 and pitman 86, (see IFFigs. 4 and 7,) toswing
the lower ends of the cord-holding jaws for-
ward, thereby supplying the slack cord neces-
sary to tietheknot withoutinereasing thestrain
on the cord around the bundle, Figs. 32, 35,
and 2.

As soon as the loop is formed the cam I
begins to engage with arm U?, raising it up
and pushing forward rod R until the hook #
projects through the inner end of tube Q. The
hook-rod is rotated by friction. with tube Q
until the dog #* strikes the lug n, which holds
the hook # toward the two strands of cord 1t
is to grasp—that is to say, toward the cord-
holder and needle-eye. (Shown in IFig. 16.)
Immediately after the hook p’ and tube Q
have made theirfirstrevolution the two strands
of the cord ountside of the loop that has been
formed slip from the outside of hook p’ (made
sloping and smooth) iuto hook », the cord-
holder 8° X swinging at the same time toward
the knotting mechanism to guide the strands
into said hook. (See I'ig.33.) At thesame 1n-
stant arm U3 is disengaged from the cam L%,
and the spring R? forces back the hook #, drag-
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ging in with it the ends of the cord through the

loop around the tube. As the rod R moves
back it draws with it, by means of collar 7,
the tube Q, which, as it passes through head
p,slips the loop from the end of the tube, which
immediately tightens around the strands car-
ried by hook#. Just before cam IF* permitshook
r and tube Q to move back, the cam If° begins
to engage with arm T and to throw forward
bar W. This pushes forward shaft S* and
opens the cord-holder, permitting the cut end
of the cord to pass out with the gavel, and the
strand that runs throngh the needle-eye then
slips between the jaws across the path of the
knife, as shown in Fig. 25,

The only step now remaining is to cut the
cord, which is done, when the cam E° disen-
cgages from arm T, and the spring 37 forces
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the shaft »* back and pulls the knife along the |

bottom edge of plate 8%  After it is thus cut
the cord, before it can spring out from be-
tween the jaws,is caught by the tenon &/ and

5 clamped tightly between the jaws, passingover
pin x”. |

As pinion O? has not yet quite passed out of
mesh with the segment f7, it causes a part of
a revolution of shafts PP and 84 the latter

10 swinging the jaws S and X outtothe position
shown 1 Ifigs. 4 and 30, and the former turn-
Ing hook p’ so as to open inwardly and down-
wardly, as shown in Fig. 8, and also turning
hook » so that its point shall be up to readily

15 permit the Lkunot to slip off. The dog #?
strikes agamnst the lug #/, and insures that it
shall stop with the point up. The wheel I
has now revolved far enough to pass out of
mesh with pinion O2, thas leaving the tying

2o mechanism at rest, and the wheels G and G
come Into mesh to again withdraw and ele-
vate the needle. The complete bundle now
drops from the table.

| Inasmuch as the clamping-jaws swing in-

25 ward to feed to the knotter the slack cord be-
tween the knotter and the jaws, and inasmuch
as they let the cut end (which they have been
holding) escape close up to the bundle, it will
be seen that there can be no waste cord what-

3o ever, the complete knotbeingshown in Fig. 26.

It the machine should at any time run emp-
ty—that 1s, if’ the needle should at any time
descend without a gavel—the clamping-jaws
will not open to let the cut end of the cord es-

35 cape, but will operate as follows : T'rom an ex-
amination of IFigs. 8 and 30 of the drawings it
will be seen that the cord is held by the ¢lamp-
ing-jaws so that it shall run out from their up-
per outside edge, and also that when the nee-

4o dle is entirely down, and when no gavel is be-
ing held, the line ot the cord is around on the
inner and under side of the needle, then up

through the eye to the top of the clamping-

Jaws, (see Iig. 8, dotted lines,) and, further,

45 that the crank-arm W¢* of the lever W2 lies
across the needle-path outside of the elamp-
Ing-jaws, and henee that when the needle-eye
carries the tightly-stretched cord ont beyond
the said lever-arm W4, it (the cord) will raise

so the arm, as shown in dotted lines, Tfig. 3, and,
by the mechanisin before deseribed, throw the
bar Woutof theline of shaft S% so that during
this revolution of wheel I' the shaft will not
be forced forward to open the clamping-jaws,

55 but will only be swung forward and back by
the crank $° and pitman S,

The swinging inward of the jaws lowers the
line of the cord, so that it no longer holds up
the tripping-lever, but the latch w now holds

6o the bar W away from the shaft 84, and will re-
tain 16 out of line until the bar W is thrown
forward by cam I, when the pin y will lift the
latch and let the bar W fall into its vertical
line, ready to push the shaft S*at the next op-

65 eration. The needle rises again, the same end
of the cord being still held by the jaws. But,
on the other hand, when a gavel is being op-

erated on, and the needle is down, it will be
seen from FKig. 31 that the line of the cord is
from the upper edge of the jaws down under
the holder, up through the hook 9/, around the
bundle, down throngh the hook p’again, thence
under the cord-holder to the eye of the needle,
and that neither of the strands of cord is hich
cnough to lift the avm W away from shaft St,
and hence that the cord will be cut at this op-
eration, and a new end griped by the jaws.
The cord in fall lines in Ifig. 8 shows the
path taken when the machine is threading it-

‘self. The needle has just, come down, and the
cord-holder is about to swing inward, open,

cut, and grasp the cord. The dotted cord in
the same figure shows the path taken after the
machine 18 threaded, but when the needle has
come down without a gavel, the cord lifting up
arm W+, and therefore preventing the opening
of the cord-holder. When the needle has
formed a gavel the thread takes the path
shown in Fig. 31.

IFrom the above description it will be seen
that the binding-cord itself forms one member
in the combination of parts which trip the

weighted lever W/ to throw out of action the.

parts which open the jaw of the twine-holder
and release the cut end of the twine, and that
the position of that portion of the cord which
engages with the arm W+* of the lever W2 is
determined Dby the presence or absence of a
gavel, so that the machine operates antomati-
ally to cut the binding-thread whenever the
cord has been passed around a gavel, but re-
tains a firm gripe upon the cutend of the cord
when the machine is running empty—that is,
when there 1s no gavel in proper position for
binding. Ifor this reason it may be properly
sald that the cutting and griping devices are
actuated to release the cut end of the twine,
and cut and sever the twine by reason of the
engagement of the gavel with a portion of the
mechanism which regulates automatically the
operation of these parts.

By an examination of Figs. 10, 16, and 30
to 33, inclusive, and 25, it will be seen that

the end of tube Q, which receives the loop of

twine, 1S placed wholly upon one side of the
center of the shaft P, and rotates about said
center 1 the direction indicated by the arrow
in Kig. 30; and it will be further understood
by an examination of Figs..30 to 33, inclusive,
and 25, that as the tube Q is being thus ro-
tated around the center of the shaft P it forms

the loop almost exclusively from that portion

of the cord which lies between the center of the
shaft P and the cord-holder without materially
increasing the tension of the cord around the
bundle, this forming of the loop around said
tube without increasing the tension upon the
bundle being due to the swinging of the tube
toward the cord-holder in an eccentric path,

together with a corresponding movement of

the twine-holder toward the tube, the position

of the cord during the operation of tying being

plainly shown in Figs. 30 to 33 and 25, the re-
sult being that I am enabled to tie a satisfac-
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tory knot without undue strain upon any por- | conmlutwns, from Whldj when in operation,

tion of the twine.

1t is apparent that some of the advantages
which are derived from the swinging of the
looper toward the cord-holder in-an eccentric
path result from this movement, independ-
ently of the twine-holder being advanced to-
ward the looper by a positive movement, and
1t 1S also epparent that the advance of the
twine-holder toward the looper produces de-
sirable results, independently of the swinging
of the looper towmrd the twine-holder in an
eccentric path. Hence I do not wish to be
Iimited to the combination of these movements
as shown, but reserve the right to use either
of them independently of the other.

The guide-arm M?is bent at its outer or rear
end, as shown at m8 to form a hook or eye,
through which the cord passes to the needle.

IO

5

20
mstant insertion of the cord when both ends
are fastened at other points.

The saddle ¢° is preferably attached to the
bent lever, which operates it by means of an

25 eye-screw, ¢°, that permits an adjustment of

the parts which it reciprocates in a manner

similar to that above described of the screw
¥y and 2.

-1 do not in this patent claim any features of |

construction except those which are specifi-
cally set forth in the claims, as I have filed
another application as a division of this case,
and reserve to myself the right to claim in
such division already filed all patentable fea-
tures shown herein but not specifically eevered
by the claims herein.
What I claim is—
1. ’he combination, with the binder-frame
tormed with the brackets C* C*tand the inner
bar, C, projecting beyond one of the brackets.

30

35

40

of the main frame and hooks B B’ and the

rack ¢, constructed and arranged substantially
~as set forth and shown, so that the front
bracket shall be outside hook B/, and the rear
bracket shall be inside of the hook B.

2. In a grain-binder, the combination of an
oscillating frame, a needle pivoted to. said
frame, and mechanism which
needle-pivot through a greater arc while the
needle 1s deseendmﬂ than while it 1s rising,
substantially as set ;torth

3. In a grain-binder, a crank-arm, G3 and
the needle-{rame, in eembmatwn mth the
bell-crank lever H, arranged substantially as
shown, whereby the crank-pin engages with
the lever nearer the lever’s pivot while the
‘needle 1s descending than when it is rieing,
substantially as set forth

4. The combination of the crank-arm G2,
bell - crank lever H, link 4, and the needle-
frame, substentiaHy as set forth. |

5. In a grain-binder, the combination, with
the segment I/, the arm and rack 1 4, and
crank-arm G°, of the frame I* and arm 4/, sub-
65 stantially as set forth.

6. As a means for supplying band to the
needle of a grain-binder, a cord formed into

45
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This eye is open at the top, and permits the

throws the |

the 1nner convolutions dle first delivered to
the needle, in combination with a shaft or
spindle Whieh 1s free al the end from. which
the cord passes as it is unwmdmg, substan-
tlally as seb forth.

70

. In a grain-binder, a shaft arranged within -

the bmdmﬂ cord, eaad shatt being free to vi-
brate at the end from which the cord is de-
livered, subst&ntla,lly as set forth.

8. Ina grain-binder, a shaft or spindle which
suapports the cord cmd 18 secured at one end
by a flexible joint,substantially as set forth.

9. In a grain-binder, the combination, with
the bpmdle M™ and 1nclosmg cylinder M of
the cap or cover provided with a central open
ing through which the cord is delivered, sub-
stantially as set forth.

10. In a grain- bmder the combination, with
the support M’, prov1ded with the stops mﬁ me,
of a pivoted a,lm, M? and spring mw/, substan-
tially as set forth.

11. In a grain-binder, the combination of
the support M*r , provided with the stops m? m?,
the vibrating arm M?, spring m/, and the ten-
sion-plate m?, eubsmutmlly as seb forth.

12. The combination of an eccentrically-re-.

volving loop-former, a holder which grasps the
cut end of the cord, mechanism which moves
the loop-former dulm part of its rotation
toward the cord-holder, zmd mechanism which
at thesame time moves the cord-holder toward
the looper, substantially as set forth.

15. The combination ot the eceentrically-re-
volving loop - former, a cord - holder whicl
grasps the cut end of the cord, mechanism

| which moves the looper during part of its

revolution away from the cord-holder, and
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mechanism which at the same time moves the
cord-holder toward the looper, substantlally |

as set forth.

14. The combination of an eeeentrlea,lly -Ie-
volving looper, a cord-holder whieh grasps the
cut end of the cord, mechanism which moves
the cord-holder toward the looper, and mech-
anism which severs the cord after the loop has
been made, substantially as set forth.

15. In a grain-binder, the combination, with
an eccentrically-revolving looper, of a hook ar-

ranged within the looper and Iot;.«.fted thercoy,

the looper also being rotated independently of
the hook, substantially as set forth.
16. In a, grain-binder, in combination with

11O
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the loop-former, the hook p’, having its ounter

surface curved and adapted to pass the two
strands of the cord to the hook », substantially
as set forth.

17. In a gram -binder, the combmdmon with
the hook 19 of the 1011g1tud1m11y~ree1p1ocmt

i ing rod ¢, promded with the guide-hook ¢f,

en-:l situa,ted substantially parallel to the axis
of said hook p’, substantially as set forth.

18. In a grain-binder, the combination, with
the hook 9/, of the reciprocating tube Q and

125
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the guide-arm ¢°, reciprocating simultaneounsly -

with the tube, substantially as set torth.

19. In a grain-binder, the combination of
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the tube Q, hook 7 and hook-rod R, revolv-
ing with the tube, the tube also revolving in-
dependently of the hook, substantially as set
forth. |
5 20. In agrain-binder, the combination, with
the loop-forming tube Q, of a reciprocating
and revolving hook, r, and a stop which holds
the point of the hook toward the point of the
- needle toreceive the clamped end of the twine,
1o substantially as set forth. |
21. In a grain-binder, the combination, with
the loop fclmmn tube Q, of a 1cclplccfztmg
“and revolving hcck r, and a stop which locks
the hook 1n pcSltlcn with its point upward,
15 substantially as set forth.
92. In a grain-binder, the combination, with
the hook-rod R, of the bentlever R/, pll]lOll P/,
hollow shaft QQ, spring R?,
r?, adapted to engage with the stops, substan-
2o tially as set forth.
23. In combination with the binding-cord,

mechanism adapted to throw the knife out of |

action, substantially as set forth.
24. In combination with the binding-cord,
2t the holder which grasps the cut end of the

cord, and the devices which move a part of

the cord-holder to release the cord, mechan-
~ 1sm which throws said cord-releasing devices

~out of operation, substantially as set forth.
3o  25. In a grain-binder, the combination of a

cord-holder which gripes the cut end of the

cord, mechanism which alternately opens and

closes the cord-holder, and mechanism actn-

ated Ly the cord to throw out of action the
35 devices which open the cord-holder, Substf,m-
tially as set forth.

26. In a grain-binder, a cord cutting and
clamping mcchanicm, one part of which carries
an adjustable cutting-knife, the other part be-
ing provided with a fixed stop to determine
the position to which the knife shall be ad-
justed, substantially as set forth.

27. The combination of the cam-wheel If,
rock-shatt 5% crank S°, pitman 3¢ bar W, bent
45 lever &/, and returning-spring 87, substantially

as set forth.

4.0

collar 7°, and dcg_

28. In a grain-binder, the combination of a
rcclprccatmg gubular looper, a reciprocating

knot-hook, and a cord-holder, one member of

whicl: is attached to the reciprocating shaft zo
or bar, all of which parts reciprocate on sub-
stantially parallel planes, and are thereby
adapted to be operated from the face of a sin-
ole wheel which revolves in a plane at right
angles to the planes in which they recipro- 55
cate, substantially as set forth.

29. In a grain-binder, the combination, with
an eccentrically- rcvclvmn hook, of a reclpw
cating loop-former wh1ch closes the open end
of the hook, thereby forming a tight eye, in 6o
which the c01d is retained while the loop is be-
ing formed, substantially as set forth.

30 The combnntmn, with the main frame
and the hinged shields Z* Z°, of the horizon-
tally-projecting slotted bmckct 2% z* and the 63
thumb-serew, substantially as set forth.

ol. In ccmbinaticn with the shield Z?, the
supplemental shield Z*, hmn'ed thereto, sub
stantiaily as set forth. S

32, In combination with a ccrd-holdcr which 7o
orasps the cut end of the cord and devices
which release the cord from the holder, mech- -
anism which automatically throws the cord-
releasing devices out of action and mechanism
which antomatically returns them into action, 75
substantially as set forth.

33. In ecombination with a knife or cord-cut-
ter and devices which cause said catter to sever
the cord, mechanism which automatically

‘throws said cutter-actuating devices out of 8o

action and mechanism which automatically
returns them into working relations with the
cutter, substantially as set forth.

In testimony that I claim the foregoing as
my own I hereto atfix my signature in presence 8g
of two witnesses.

CHRISTOPHER W. LEVALLEY.

Witnesses:
H. H. BL18SS,
H. H. DOUBLEDAY.
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