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- UNITED STATES

PAaTENT OFFICE.

CHRISTOPHER W. LEVALLEY, OF ST. PAUL, MINNESOTA.

GRAIN-BINDER.

A——

'SPECIFICATION forming part of Letters Patent No. 245,924, dated August 16, 1881,
“Application filed September 13, 1820. (Model.)

To all whom it may concern :
Beitknown that I, CHRISTOPHER W.LEVAL-
LEY,a citizen of the United States,residingat

'St. Paul, in the county of Ramsey and State of

Minnesota,haveinvented certain newanduseful
Improvementsin Grain-Binders; and Ldo here-
by declare the following to be a full, clear, and

exact description of the invention, such as will

enable others skilled in the art to whichitap-
pertains to make and use the same, reference
being bad to the accompanying drawings, and

10 letters or figures of reference marked there-

~ on, which form a part of this specification.
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. binder, taken from the stubble side.

Figure 1 is an elevation of my improved

shows the support for one end of the upper
sliding bar. Fig.3 is a view, partly in section

and partly in elevation, taken fromn the rear.
Fig.4is a iront elevation of the devices foract-
nating the needleandtheneedle-framewhen the
latter are mounted at the front end of the ma-

chine, as shown in Figs. 1 and 3. Fig. 51s a
view of the rack and cogged plate which act-
nate the uneedle. Tig. 6 is a top view of the
cogged plate and its adjusting devices. FKig.
7 is a view of the last said devices taken from
the outer end of the sector-plate. I'ig. 81s a

view of the needle and the gavel-compressors

detached. Tig.9is a sideviewof the last said
devices in the positions occupied during the
operation of tying. Iig. 10 is a front view of
the spring and friction-roller for forcing the
compressor against the gavel. Fig.11 is a side
view of the same parts. TFig. 12 is a view of
a crank-arm detached,shown in Figs. 8 and 9.
Fig. 13 is a perspective view of the tripping
rock-shaft detached. Figs. 14,15,aud 106 1lius-
trate one form of mechanism for throwing the
binder into and out of operation, I'ig. 14 being
a top-plan view thereof, Iig. 15 an end ele-
vation, taken from the rear end of the binder,
and Fig. 16 a side elevation, taken from .the
orain side of the machine. Figs.17,18,19, and
20 illustrate a modified form of mechanism for
the last said purpose, Fig. 17 being a top plan
thereof, Fig. 18 an end elevation, Fig. 19 a

‘side elevation from the stubble side of the ma-

chine, and Fig. 20 a top view of the toggle-le-
vers shown in Fig. 19 detached. Figs. 21, 22,
and 23 illustrate a modified form of mechanism

"-l.l

IFig. 2

| Fig. 22 being an elevation from the stubble

side of the machine, IFig. 21 an end view from

the rear end of the binder, and Fig. 3 a view

of the needle-operating devices detached, in

‘the position occupied when the needlels at the

end of its upward throw. Tig.24isatop view
of the tension devices. Fig. 25 is a side ele-
vation of the same. Fig. 26 is a perspective

view of the intermittent tension detached and

on a larger scale. Fig. 27 illustrates the va-
rious positions of the cord. Iig. 23 1s a view
of the gavel-receiver detached.

In the drawings, A® A% represent standards;
Al B!, girts, and A the elevator-frame.

J* is an upright secured to the elevator-
frame, and having a bracket, J? attached to1t.

The binder-frame hasa top bar,J% and lower

by a supplemental bracket, »°. The binder-
frame slides on the elevator-frame, substan-
tially as described in my Patent No. 226,365.

P represents the table which receives the
orain from the elevator.

p p are needle-guides, there being between
them a transverse slot in the table P.

The needle-frame may be mounted on the
binder-frame, either at the front end, as shown
in Figs. 1, 3, 4, 5, 6,7, 8, and 9, or at the rear
end, as shown in Figs. 21, 22, and 25.

In Figs. 1, 3,4, 5,6, 7,8, and 9 the needle
M M’ is attached to ashaft,m, whichis mounted
in the needle-frame L L/ LS. The frame vi-

brates on shaft I, supported in brackets R* RS,

and extending to the front of the latter.

L5, Fig. 4, is a crank-arm on shaft {, engag-
ing with a bell-crank, L* which has a curvi-
linear slot, (% -

12 is a link pivoted tobell-crank L*, and to
an arm, L', of the needle-frame.

1.7 is a bar pivoted to crank-arm I°, having
a rack, P*, Fig. 5, at its upper end, which en-
gages with a spur-segment, L’ - |

L1 is a gaide for rack ¥, the gnide being
supported by an arm, L'

- [*is an eye orsleeve onarm L'?, and through
it bar L” passes. | |

By means of these devices the needle-frame

is swang toward and from the elevator, and at
the proper time the needle is oscillated with

for actuating the needle and needle-frame, | its shatt m.

60

Dbar, R, brackets R? R RS, and an upright, J,
the latter attached to bar J¢ and to bracket R°
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9 - 245,924 - .
The spur-segment 18 is secured to shaft m } position shown in I‘ig 9 the compressor N-is !
by a clateh-plate, m’ m?, which permits it to | forced downwardly upon the gavel Z by the
be adjusted theleon The clatch has a hub, | spiral spring O'. |
m°, and the needie-shaft passes through said R represents a supplemental compressor, yo
5 bhub and through the segment I... The seg- pivoted at 7%
‘ment has arearwardly-extendingarm, I°, which R’ 1s a bell-lever, pivoted to a stud, #7, pro-
1s notched, as indicated at m®, £0 enodge with | jecting from bracket RP.
the adJaeent face of the part m’ of the cluteh- r1s & link connecting said bell- 61&[11{ and
plate. | comp1essor R. - 5 B
10 m*m*are bolts, which fasten the clutch-plate 1’18 a crank-arm or cam-arm carried by main

to the segment, passing through slots. The | shaft R%. Preferablyitis forked and provided

segment L® is loose on the necedle-shaft, and | with an anti-friction roller. It bears against

the clutch-plate keyed to said shaft. After | the bell-crank R/ and actuates compressor R.

loosening bolts im* the needle and its shaft can | The parts are timed so that the compressor 8o
15 be oseillated in -either direction relatively to | R shall begin to act at the instant the knot-

the segment L® and secured in a new position. | ting mechanism begins to operate, 1n order to

Thus the needle can be properly timed ; butI relieve the band from tenston and permit it to

do not in this case claim the segment, the slot- | be somewhat slack, as shown in dotted lines

ted clutch-plates, the bolts, or any of the de- | at N? Fig. 9. 85
20 vices shown in Figs. 4, 5, 6, and 7 for thus ad- | have shown, and will now describe, the

justing or timing the needle upon the needle- | mechanism for fL11t0111atleall3r engaging clutch

shaft, as I prefer to make these partsthe sub- | S? with the wheel S/ to drive the meehamsm

ject-matterof another application which I have | for compressing, tying, &ce. This automatic

filed as a division of this case. engagement 18 caused by devices which are go
25 The devices for operating the needle and | actuated by the loose straw as it comes from

needle-frame are counstructed as follows, refer- | the elevator. When sufficient straw has ac-

ring still to Iigs. 1, 3, and 4, and also to Fig. |-cuamulated to form a gavel it actuates said de-

14: The shaft { (whlch through crank-arm L°, | vices which cause the engagement.

arm L7, and bell-crank L#, conveys the neces- | KXK’representendless feeding-belts mounted gz
30-8ary II]OthI]b to the needle and its frame) car- | on rollers at the upper and at the lower ends.

ries a spur-wheel at [’, which is rotated by a | The upper rollers are rotated by a shaft, K2,

- wheel, R". The letter 18 keyed to the main | which is mounted in uprights J and J*.

shaft R‘* which Is mounted in the brackets R* | &* is a sprocket-wlieel on shaft K2, driven,

and R°. This shaft R4 is rotated by a wheel, | preferably, by the upper roller of the elevator 100
35 RY which, in turn, is actuated by a pinion, S" belt, as shown by dotted lines at %2, Fig. 3.

the ]dttel ehomn in Fig. 14. Said pinion is uThe sprocket-wheel 7 is feathered on shait K2,

mounted loosely upon a shaft, S, but can be | so that the latter can slide through it. *is a

engaged therewith by a feathered clutch, 82 | forked arm secured to the elevator- trame. and -

The shaft S is rotated by a chain reeenmg it holds the wheel %k* in permanent position roc
to power from the harvester, or by other pre- | relative to its driving-wheel.

ferred means. The cluteh S2 may be engaged J’l%aleverpweted upon bard®. jisaforked

‘with and disengaged from the pinion 8/, either | rod hinged to the inner end of lever J/, and

by an ordmarv ehlppmn lever extending with- | having the lower roller of belt KJOLlrlm,led In

In reach of the driver, or by an automatic | its forhed ends. If the lower roller of belt K 110

15 mechanism, be elevated it will elevate the inner end of le-
The mechanism which actuates the needle | ver J'.
and 1ts frame also operates the compressor, J? J* represent a rock-shaft, the part J?lying

which latter I will now describe. It is repre- | substantially horizontally beneath the inner

sented by N N, and is pivoted at » toanarm, | side of the binder, and extending from the 115
;0 L2, projecting mwardlv from the needleframe, | vertical plane of the outer end of lever J’ to

The lower part, N, is somewhat S-shaped. | that of the wheels S/ and R’ and the clutehing

The 1inner edge of the upper part, N/, describes | mechanism j is a link comleetmg theouter end

snbstantmlly the are of a circle. O is a plate | of lever J/with a crank, j°, on the forward end

on the side of the needle M M/, having a dove- | of rock-shaft J2. When the roller of belt K 120
5 tailed groove in one face. o lb a Llock which | raises the inner end of lever J’ the outer end

slides in said groove and carries a friction- | falls and shaft J? rocks, so as to lift the short

roller, o’. o*1is an angle-iron secured to plate | upwardly-projecting arm J*.

0, and O?1s a stem passing through said angle- Immediately above the arm J* are toggle-

iron and attached to block o. O is a spndl levers J° J9, pivoted, one to the frame-bracket 12
o spring which presses against the block o and | R? and the other to a shifting-lever, S, which

the angle-iron 0%, the downward movement of | at the front end is sapported loose]y on shaft

the block o bemg limited by a nut, 0°. These [ R The wheels S/ R® are mounted on their

parts are shown detached in Figs. 10 and 11. |.shafts between the parts R® % When the tog-

As the needle rises and falls the roller o’ is | gle-levers J® lie both in the same plane they 130
5 held in contact with the inner edge of the com- | hold lever S*and and clutch S?away from wheel

- pressor N N/, and when the parts are in the | S’ Lever S* engages loosely with clutch S?
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and shifts the clutch out and in, and it (said | secured to frame-bracket R2
-gle-levers i1s pivoted in a slot, .
pivoted at its lower end to the togg

lever) is moved outward by a cam, r?, on wheel
R3, arranged to bear against the lever, or pref-
erably against a roller, %, thereon. This eam
r? is of sufficient depth to push the clutch S
out of engagement with wheel &', and this
occurs once in every revolution of {he main
wheel R?. The forcing outward of lever St by
cam 7 brings toggle-levers J* J3 into ‘the same
plane, and while there theylock the clutch out
of engagement. If the arm J* of rock-shaft
J? J* be raised by the devices described above,
it will unlock the toggle-levers J°J7, and then
cluteh 3?2 ean be moved inward again. This
inward moving 1s eftected by a spring, §’, con-
nected to lever S by a stem, s, the spring beat-
ing against a nut, s>

If the parts be in the pOblt]OI] shiown 1in
Figs. 1, 3, 14, 15, and 16, and 1f the straw be-
tween Lhe table P and belt K forces the lower
roller of said belt upward, the following re-
sults willocecursuccessively, namely: The outer
end of lever J’ will descend, the shatt J* will
be rocked, the arm J* of said shaft will be

raised, the toggle-levers J° J° will be unlocked,

spring ¢’ will draw clutch °into engagewment

with pinion &/, and wheel R? and main shaft
R* will be 10tated Shaft R* imparts motion
to the needle M M/, to the needle-frame L 1.,

“to the compressors N and R, and to the tying

mechanism. (Notshown.) Duaring onerevolu-
tion of wheel R° the needle descends, the gavel
18 compressed, the knot 1s tied, and the needle

18 raised ; and at the end of these operations
cam r? pushes cluteh 5* to its outer position,

and the toggle-levers J? J3 lock it there till
sufficient straw bhasaccumulated to again raise
belt K.

T'o carry cam 7* below the roller &' a spur,
r3, 1s formed, projecting from c¢am r*. ltis ar-
ranged to lie in the path of the teeth of clutch
5%, immediately after the cluteh has been forced
out by cam 7% and hence the clutch engages
for a moment with said spur and turns wheel
R? a short distance to carry cam #° below the
roller s*

$° 18 a sleeve around stem s, arranged to act
as a stop to prevent spring s’ tfrom drawing
clutch 8?2 too forcibly or too tlnhtlv against
wheel &',

I bave shown a modification of the Llutch
moving mechanism, and also a modification of

‘the needle-operating devices.
The moditied form of clutch mechanism is

shown in Figs. 17, 18, 19, and 20, wherein R?
represents the frame - bracket; 1, the main
shaft; 17, the wheel thereon; ¢,a cam on wheel
T7; U’, the power-shaft; U, a loose pinion on
said shaft; U? a sliding eluteb; U3, a ship-
ping-lever; «/, the stem attached to said lever;
uZ, a Spring .:uound the stem, each correspond
ing, respectively, to the parts R?* R* R3 2 D &
NN alread_v described.
tion crank-arm J* is nearly beneath the stub-
ble side of the clutch. When it rises it un-
locks the toggle-levers ¢* ¢° pivoted -to bar T?,

It this construe-

‘the position shhown in dotfed lines,

T3 is a link
rle-levers,
and at its upper end to a link, ¢*. Link #*1s
pivoted to an arm, ¥, projecting from lever U”.
{7 18 a roller momlted on the pivot which con-
nects links T3 and #. These links are raised
with toggle-levers * ¢, by crank-arm J*, into
Ifig. 19.
When these parts are in thisg elevated position

Oune of the tog-

70

75

the clutch is free to be moved inward by spring

u?. At the instant wheel TV 1s completing its
revolution cam ¢ engages with roller ¢7 and the
parts are returned into the position shown in

full lines, I‘lﬂ‘b 17 and 19.

In IFigs. ¢ 1 22, and 23 I have shown (lewces
for actuating the needle-frame and needle,
which possess some advantages over those
shown 1n the otber figures; but I do not in
this case claim either the mechanism shown in
sard Ifigs. 21, 22, and 23, nor those in the other
figcures which are adapted for operating the
needle and needle-frame.

The needle-frame consists of an upper sleeve,
V2, for shaft w0, a lower sleeve, V, and the con-
necting-standard V/, the whole mounted and

-oscillating on shaft V° at the rear end of the

bmder
VY4is the main drlﬂnﬂ shaft, and V5::L wheel

thereon cm1espondlnglespectwely totheparts
‘R*and R? in the construction above described.

The needle W and shaft w are oscillated in the
frame by means of a crank-arm, W/, attached

‘to shaft w, a erank-pin, v, connected to wheel

Vo, and a pitwan-connection between them.
The pitman-counection cousists of an upper
part, «°, pivoted to crank W', and a lower
part, w0’ w?, pivoted to the crank-pin ».
upper and lower parts of the pitmau are piv-
oted together at w°.

V7is an arm rigidly attached to the part w’
w? of the pitman, aud provided with a curvi-
linear slot. ! 1s a wrist-pin projecting from
crank W’ and arranged to traverse the “slot in
arm V7. These parts countrol properly the
movements of the pitman-sections relatively
to the needle-shaft and needle-frame.

The needle-frame 1s oscillated by a slotted
lever, V¢ and a link, V% The crank-pin v en-
cages with the slotted lever V° and operates

The
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to swing it forward and backward, and withit

the needle-frame. The slotted lever V6 is PLV -

oted at v’ to the {rame of the binder, or to a

suitable bracket or hanger.

With the needle-frame last described, and
shown in Ifigs. 21, 22,and 23, may be combined
the compressors aud driving mechanism here-
inbefore described, and also an automatic
clutech-shifting mechanism, sueh as the one
shown in Ifigs. 14,15,and 16,orshown in Kigs.
17, 18, and 19.

The cord is supplied to the needle from a
holder, M?, the tension being regulated by de-
vices supporte:l npon bar JG. Tt (the cord)
passes between pins ¢° ¢° then under an ad-
justable tension-arm, ), thence in a zigzag path

120

125

130
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orain it forces the cord down between these
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around pins ¢° thence through the eye of a |

spring take-up, QY thence through a station-
ary eye, ¢*, and then to the eye of the needle.
The pins ¢° ¢° project upwardly from a plate,
', on the top of bar J°. At ¢ a spring and
thumb-nut are arranged to adjust{ the tension
of arm (Q, salid arm having a. part arranged
across the plate Q/. The pins ¢* project up-
wardly from a-plate, }/, also on the top of bar
Je.
pressure of arm () and the pins ¢%, which may
be varied in number. Thespring-arm Q* takes
ap the slack cord, 1n whatever position the nee-
dle may be. While the needle 1s carrying the

below eye ¢* runs between rows of peculiarly-
constructed tension-studs ¢°. These studs pro-

ject laterally from a plate, Q3 which is bolted

to bar J% in a pendent position. Each stud
1s substantially oval at its base 1n cross-sec-
tion, and pointed at its upper end. They are
arranged 1n a zigzag line, with their bases over-
lappingeach othersomewhat. Theouteredges,
¢ ¢,
but the inner edges are rounded both in cross
and longitudinal section. The slope of the
lner edges of the studs is such as to gradu-
ally decrease the degree to which they over-
lap each other, (coming from the base outward
toward the point,)and they graduallyincrease
in length from the top to the bottom of the se-
As the needle is beginning to enter the

~studs until 1t lies close to the plate Q° 1n a zig-
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zag path from the eye ¢* to the eye of the nee-
dle. The cord follows this zigzag path while
the needle 1s performing the first part of 1ts
operation, and 1t is therefore sabjected to a
teusion supplemental to that caused by the
above-described tension devices. Thissupple-
mental tension continues till the needle nearly
reaches the limit of 1ts downward movement.
Just before it reaches this limit, and just be-
tore the tying devices begin to operate, the cord
escapes from the studs ¢, as shown by line v,
If1ig. 27, and therefore cord 1s supplied free
from this tension during the tying. When

the needle 18 1n its uppermost position the cord.

takes the path ¢/, If1ig. 27.

P/ P?are huwerb Pr OJectmﬂ from the stubble
side of the bmder to receive the bound gavel.
The forward finger, P2, is shorter than the rear
one, and as the butt-end of the gavel before
falling rests upon the forward finger, said eud
will fall first when the gavel 1s pushed later-
ally outward. This insures that the bundle
shall strike the ground in a substantially up-

right position, and avolds the scattering of

grain incident to the ordinary mode of drop-
pmg the gavel. ‘Lhe plane of these fingers 1P/

P? is some distance below that of table P.
The gavel is thrust from the latter tothe former
by the toe or point of compressor N, which, as
the compressor comes downward to compress
a new gavel, descends behind the last gavel
and moves 1t ontward as the compressor and
needle swing outward.

The desired tension is produced by the

(see Iig. 26,) are substantially straight,

~cord arcund the gavel the cord immediately |

needle-frame.

Fig. 21,

A stripping device 1s combined with the
needle of such character that when the needle
1s rising 1t shall remove from the needle any
loose straw which may be clinging to it,  This
stripper consists of a bar pivoted at one end
to the needle-frame, and at the other arranged
to rest. upon the top bar of the binder or the
elevator - frame, there being an eye upon the
supporting-bar arranged to guide the stripper
as it slides to and fro upon said bar. The
needle rises in close proximity to the stripping-
bar. 1t isrepresented in Iigs.1 and 3 by M2,
and in Figs. 21, 22, and 23 by X? X XU, the
part X X/ being forked and pivoted to the
_T'his device may, if preferred,

‘70
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be so arranged as to support some or all of the

tension devices. The plate Q/, with pins ¢° ¢°
and tension-arm ), and the pins ¢% (already
hereinbefore described,) may be supported up-
on the stripper at the point indicated by a2,
The take-up Q* may be supported
thereon as indicated at 2%, and the eye ¢*may
be also attuched thereto at the point indicated
by a*.

I° kP are guide-wires depending from sliding
bar J% and serving to properly direct the grain
after it leaves the elevator.

In Ifig. 3 is shown that part of the hary ester.

which elethes the grain to the binder. There

~are two elevator-belts, the journals of the lower

roller of the upper belt being mounted in slots
a, which permits the lower end of said belt to
rise and tall relative to the lower belt. This
arrangement insures that the grain shall be
uaniformly delivered to the binding-table, and
prevents the large tangled masses of straw

go

95

100

from lifting the belt K too suddenly, and thus .

starting the binding mechanism before suffi-
cient grain hasaccnmulated fora gavel. When
the mountings of the lower elevator-belt rollers
are of the ordinary character—thatis, unyield-
ing—the tangled masses of grain often clog the
elevator to such an extent that large masses
of straw are suddenly delivered to the binder-
table, which force up belt K and start the bind-
ing mechanism too soon. This is avoided by
combining with the automatic clutch-shifting
mechanism above described the elevator-belt
mounted at the lower end 1n the manner set
forth.

The belts K and K’ are p1efera,b1y arranged
on rollers-of different diameters, and aremoved
with different speeds, so that the straw shall
be delivered uniformly, notwithstanding the
difference in size between the butt-ends of the
straw and the head ends. The belt K oper-

ates not only to trip the mechanism which op--

erates the binder, but also to pack the grain
compactly and advantageously afterithasbeen

delivered by the elevator-belts, the weight of

the belts K K’ pressing upon the grain as it
passes over the table P, and insuring that the
orain shall be packed against the binding-cord

105

I1I0O

115

120

125

130

with sufficient density to insure the making of

a bundle of satisfactory size.

What 1 claim 1s—
1. The combination, with the needle M M"
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of the compressor N N/, and thefriction-roller | a surface adapted to support the grain during

o', foreced downward by a spring, substantially
as set forth. -

2. The combination, with the needle M M/,
the elevator-frame,and theframe which swings
theneedle toward and from the elevator-frame,
of the needle-stripper pivoted at one end to the
needle-frame in a vertical plane adjacent to
that of the needle, and arranged to reciprocate
longitudinally on the elevator-frame, as set
forth. | |

3. The combination, with the needle-frame
arranged to swing toward and from the ele-
vator, theneedle pivoted on said frametoswing
vertically thereon, and the compressor N N/,

pivoted to the needle-frame independently of

the needle, of the supplemental compressor R,
and mechanism arranged to force said com-
pressor against the gavel after the needle and
the compressor N N’ have come to rest, sub-
stantially as set forth. |

4. In a grain-binder, the combination, sub-
stantially as hereinbefore set forth, of the fol-
lowingelements,namely: the vertically-swing-
ing cord-carrying needle, the compressor N N/,
arranged to force the straw against said nee-

~ dle, the supplemental compressor R, the bell-

30
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crank R/, link », the main shaft R* mechan-
ism for imparting motion from said shatt to
said needle and said compressor N N/, and the
crank-arm 7/, situated relatively to said mech-
anism to move compressor R while the needle
and compressor N N’ are at rest and the knot
is being tied. |

5. The grain-receiver P’ P?, having the fin-
ger P?shorter than the finger P/, substantially
as set forth.

6. In a grain-binder, the combination, with
the grain-elevator, of a lower surface adapted
to support the grain during its descent from
the elevator to the table over which grain is
moved to the binding mechanism, and a feed-
ing-belt having its lower end mounted on a
movable roller, substantially as set forth.

7. In a grain-binder, the combination, with

a grain-table over which the grain is moved |

to the binding mechanism, of a feeding-belt

mounted at its upper end upon and driven by |

a roller which is capable of being moved longi-
tudinally relative to the apper end of the grain-
elevator, substantially as set forth. |

8. In a grain-binder, the combination, with !

|

|

| over which grain is moved to the binding

its descent from the elevator to the grain-table
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mechanism, of a feeding-belt having its lower
end mounted nupon a movable roller, and ar-
ranged substantially as set forth, whereby the
weight of said belt and roller is caused to press
the grain upon the grain-support and binding-
table, as set forth. _. -

9. In a grain-binder, the combination, with
a grain-table over which grain is moved to the
binding mechanism, of a feeding-belt having
its lower end movable, and mechanism con-
necting said belt with the devices which throw
the binding mechanism into action, substaun-
tially as set forth. .

10. Thecombination, with the binding mech-
anism, the devices which throw said mechan-
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| ism into and out of operation, and the endless
| belt X, suspended above the binding-table and

arranged to carry the grain downward, of the
lever J/, pivoted above the binder-frame, the
link §, pivoted to said lever, the rock-shaft J?
J4, beneath the binding-table, and the toggie-
levers J3 J3, as and for the purposes set forth.

11. The combination of the gear-wheel R?,
pinion S/, having clutch-teeth, the shipping-
lever 84, elutch 8% cam #?, spur 7°, toggle-levers
J3 J%, spring &/, and rod s, substantially as set
forth. *

12, Thecombination, with theelevator-frame,
the sliding binder-frame, the tension devices,
and the lever J’, of the upright J *, secured to
the elevator-frame, the upright J, attached to
the binder-frame, and the bar J®, secured to the
upright J at one end and arranged to slide at
the other end on upright J* and to support
the tension devices and tripping-lever J/, as go
set forth,

13. 1n a grain-binder, the combination, with
the binder-arm and the cord-supplying devices,
of the herein-described intermittent tension de-
vice constructed with the series of studs ¢° of g3
different lengths, substauntially as shown and
set forth. | |

In testimony whereof I affix my signature
in presence of two witnesses.

CHRISTOPHER W. LEVALLEY.

Yitnesses:
J. S. BARKER,
M. P. CALLAN.
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