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UNITED STATES

OFFICE.

PATENT

HENRY J. CASE, OFf AUBURN, NEW YORK ASSIGNOR TO THE ADRIANCE,
PLATT & COMPANY, OF POUGHFEEPSIT NEW YORIK.

GRAIN-

BINDER.

SPECIFICATION formihg-pé-rt of Letters Patent No. 631,456, dated August 22, 1899.

A.pplieg_tiun filed January 10, 1898, Serial No. 666,139.

(No model.)

To all whom it may concern: -

Be it known that I, HENRY J. CASE,a citizen
of the United States; residing -at Auburn, in
the countyof Cayuga and Stateof New York,
have invented a newand useful Improvement

in Grain-Binders, of which the followinﬂ' is a
specification.

- This invention relates to grain-binders of
well-known construction, Wthh contain a
compressor serving as an abutment against
which the gavel of grain is pressed, a needle
whereby the cord or twine is passed around
the gavel, and a knotter mechanism.

The objects of myinvention are toimprove

the mechanism by which the compressor is

controlled and to 1mpr0ve the knotter meeh-
anism.

In the accompanying drawings, consisting
of four sheets, Figure 1'1s an end elevation of
the binder-deck of a grain-harvester provided
with my improvements. Fig. 2 1s a vertical
transverse section of the knotter mechanism,
taken in line 2 2, Fig. 9.  FKig. 3 1s a vertical
section in line 3 3, Fig. 2. FKig. 4 is a frag-
mentary top plan view of the binder-deck and
the binder mechanism. Ifig. 51s a horizon-
tal section of the knotter mechanism, taken
Fig. 6 is a bottom plan
view of the twine or cord clamping disk and
the ratchet mechanism which actuates the
same. Fig. 7 is a horizontal section of the
binder meehamgm taken through the bear-
ing-of the needle-shaft. Fig. 8 is a frag-
meﬂtary horizontal section in line 88, Fig. 9.
Fig. 9 is a vertical section taken in line 9 9,
Figs. 4 and 7, and showing the position of

- the parts preparatory to binding a gavel.

40

45

50

Fig. 10 i$ a similar view showing the pOSIblOH
of parts while tving a band &round the gavel.
Fig. 1118 a fraﬂ'mentary vertical section in
line 11 11, Fig. 8, showing the parts in the
same 1elabwe pOSIthD as in Tig. 9. Fig. 12
is a similar view showing the parts in the
same relative position as in Fig. 10. Fig. 13

is a fragmentary side elemtmn of the needle.

and conuectmg parts viewed from the side
opposite to that shown in Fig. 11.

Like letters of reference reter to like parts
in the several figures.

The frame of the binder mechanism con-

"

sists,essentially;of twolon gitudinal bars A A ;
arranged underneath the binder-deck B,
front, intermediate, and rear cross-pieces a o'

standard €, secured to the intermediate and
rear cross-pieces and overhanging the binder-
declk. -

. D, Figs. 1,7, 9, and 10, represents the con-
stantlyf-rota,tmn' main or packer shaft, jour-
naled in bearings on the cross-pieces, and EE
‘are the packers, which are operated by the
cranks d d on the main shaft. I represents
the binder-needle, secured to the front end of
the needle rock-shaft 7, which is journaled in
bearings in the standard below the binder-
deck. G, Fig. 7, represents the intermit-
tently - rot&tlnﬂ' countel shaft, Journaled in
bearings in the intermediate and rear cross-
pieces and providedatitsrearend withacrank
g. 'T'his latter is connected by a connect-
ing-rod ¢’ with a crank ¢*, which is arranged
on the rear endotf the needle-shaft and which
1s of greater length than the crank g of the
counter-shalt. Thefront end of the counter-
shaft is provided with a gear-wheel ¢°, which
meshes with a gear-pinion g%, mounted loosely
on the main shaft. The gear-pinion is cou-
pled with and uncoupled from the main shaft
by a clutch-arm /i, pivoted eccentrically on
the gear-pinion and pmv’lded with a clutch
finger or shoulder /', which can be shifted
into or out of the path of the driving-dogs /i,
mounted on the main shaft. The Gluteh -aTm
isturned in a direction for brifiging its elutch-
shoulder into the pathof the drwmﬂ' dogs by
a spring /%, and the clutch-arm is turned in
the opposite direction for moving its clutch-
shoulder out of the path of the driving-dogs
by the inner or rear arm 2 of a trip-lever L.
The front arm ¢ of this lever projects nor-
mally above the binder-deck and is connected.
with the rear arm < by a hub 23, which is jour-
naled on the outer or front lonfrltudmal bar A
-of the main frame. The trip- “lever is yield-
ingly held with its inner arm in engagement
with the clutch-arm and with its outer arm

1 projecting above the deck by a spring 4%, bear-

ing with one end against a per forated ear it
on the hub of the tri Ip-lever and with its op-

a?, connecting the longitudinal bars, and a
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ing-rod %, the latter passing through said ear | to the lower portion of the slot and forms an

and pivotally connecting with the standard
or other part of the stationary frame. The
expansion of the spring 2°is limited by means
of alink 7%, whichis provided at one end with
a pin engaging with a slot 2' in the outer arm
of the trip-lever, and which is pivoted at 1its
other end to a collar<®, secured to the needle-
shaft adjacent to the rear side of the hub of
the needle, as shown in Figs. 7, 9, and 10.
When a sufiicient amount of grain has accu-
mulated on the deck to form a bundle, the
outer arm of the trip-lever is depressed by
the grain and its inner arm 1s disengaged
from the cluteh-arm, as represented 1n Iig.
9, thereby coupling the counter-shaft with
the main shaft and rocking the needle for
passing the cord around the bundle in a well-
known manner. ‘T'he slotted connection be-
tween the link 7° and the front arm of the
trip-lever permits the latter to be turned in-
dependently of the needle for coupling the
clutch. When the bundle has been removed
from the deck, the spring 2° shifts the trip-
lever forlowering its inner arm into the path
of the cluteh-arm and uncoupling the cluteh,
as represented in Fig, 9. All of these parts
are of well-known construction.

My improved mechanism for controlling
the compressor 1s constructed as follows:

J represents the arm of the gavel - com-
pressor, which projects normally above the
binder-deck and which is pivoted at its lower
end to the compressor-bar ) near the outer
end thereof. 'The arm J is provided on the
outer side of its pivot with a heel or projec-
tion, which is arranged over the outer end
portion of the bar ). A spring 4 is interposed
between the end portion of the bar 7 and the
heel of the arm J. This spring holds the arm
in its normal position, bat allows it to yield
outwardly to a limited extent. Theinner or
rear end of the compressor-bar is pivoted to
a crank or Iug 7%, which is arranged on the
hub of the needle on the side opposite to that
on which the point of the needle is arranged.

79 1s a lifting lug or toe arranged on the
compressor-bar on the inner side of its pivot
and projecting underneath the hub of the
binder - needle. During the downward or
backward movement of the needle the lift-
ing-toe engages with the hub of the needle,
whereby the compressor is compelled to move
upwardly with the compressor-lug 7 and carry
its arm above the binder-deck.

K represents an upright supporting-arm
whereby the compressoris held in its elevated
position during the operation of tying the
cord around the gavel, and which is pivoted
at its lower end to the intermediate cross-
piece of the main frame by a transverse pin
or bolt /&, so that the arm can swing back-
wardly and forwardly in the same plane as
the compressor. The supporting-arm is pro-
vided with a longitudinal slot &', the upper
end of which extends forwardly at an angle

=

‘arm, asshown in Figs. 7,5, 9, and 10,

upwardly - facing socket or shoulder /i* on
sald arm, .

/3 is a roller or projection arranged on the
front portion of the compressor-bar and en-
oaging with the slot of the supporting-arm.
The compressor is held in its elevated posi-
tion byengaging the shoulder of the support-
ing-arm with the projection of the compressor-
bar, the supporting-arm being yieldingly
pressed inwardly for this purpose by a spring
kt, surrounding the pivot of the supporting-
Upon
moving the supporting-arm forwardly against
the pressure of the spring /* sufficiently to
disengage the shoulder thereof from the pro-
jection of the compressor-bar the compressor
is permitted to drop, so that its arm clears
the binder-deck, during which movement
the projection of the compressor-bar drops
through the slot of the supporting-arm to the
lower end thereof, as shown in Ifig. 10.

L represents a releasing-bar whereby the
supporting-arm is released from the com-
pressor, and which is pivoted at itsfront end
to one side of the supporting-arm. Therear
end of the releasing-bar is preferably curved
upwardly and held yieldingly against the un-
der side of the hub of the needle by a spring
[, which surrounds the pivot of the releasing-
bar. The rear end of the releasing-bar is
held against lateral displacement by an up-
wardly-projecting guide-lug /', arranged on
the hub 2° of the trip-lever and engaging with
a longitudinal slot [* in the releasing-bar.

m is a hook-shaped nose or shoulder ar-
ranged on the compressor-crank 7° and adapt-
ed to engage with a similar nose or shoulder
n on the upper side of the adjacent rear por-
tion of the releasing-bar. During the for-
ward movement of the needle the compressor
while in an elevated position 1s moved back-
wardly by the compressor-crank, which latter
moves in a direction opposite to that of the
point of the needle, whereby the gavel 1s com-
pressed between the needle and the com-
pressor-arm preparatory to tying the cord
around the gavel. During the last portion
of the upward movement of the needle 1ts
compressor-crank deflects the releasing-bar
downwardly, and when the shoulder of the
compressor-crank has passed in rear of the
shoulder of the releasing-bar the latter is
lifted by the spring /, so that its shoulder or
nose stands in front of the shoulder or nose
of the compressor-crank. During the first
portion of the subsequent backward move-
ment of the needle the nose of 1ts compressor-
crahk while moving forwardly engages with
the nose of the releasing - bar, as shown in
Figs. 10 and 12. During the next portion of

the backward movement of the needie and
the forward movement of 1ts compressor-
crank the latter moves the releasing-bar for-
ward, together with the supporting - arm,
whereby the shoulder /&° of the supporting-
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art is disengaged from the projection’ &° of | mounted horizontally or nearly so on a pivot

the compressor -b&l ,thereby causing the latter
to drop quickly with its arm below the binder~#
deck and permitting the bundle to be dis-
charged from the deck. During the con-
tmued backward movement of the needle
after-the compressor has been depressed the
compressor-crank moves upwardly and the
rear end of the releasing-bar engages with
the under side of the hnb of the binder-
needle and is prevented from following the
upward movement of the nose of the com-
pressor-crank, whereby this nose is disen-
gaged from the nose of the releasing- bar.

After the releasmo*—be,r is dlsenu'aﬂ'ed from
the compressor- crank the toe 43 of the com-
pressor - bar engages with the hub of the
needle and during the last portion of the
backward mevement of the latter the com-
pressoris raised into its operative position by
the compressor-crank. ‘When the compressor
has reached its highest position, the support-
Ing-arm-is moved backwardly by the spring
4 and its shoulder %?is carried underneath
the projection k* of the compressor-bar, as
represented in Fig. 9, thereby holding the
same in an elevated position during the for-
ward movement of the needle while com-
~If desired, the lift-
ing of the releasing-barfor carrying its shoul-
derin front of the shoulder of the compressor-
crank may be effected by inclining the front
side of the guide-lug /', as shown at o, Figs.

10, 11, and 12. This incline is nﬂa@ed by
the front end of the slot {*in the releasmfr-
bar during the last portion of the baekward
movement of the releasing-bar and its shoul-
der 1s carried up in front of the shoulder of
the compressor-crank, so that during the sub-
sequent forward movement of the la.tter the
shoulder of the releasing-bar will be engaged
by the shoulder of the compressor- _crank for
disengaging the supporting - arm from the

comMpPressor,

My improved knotter mechanism is con-
structed as follows: f

P represents the knotter - shaft, thh IS
journaled in the upper portion of the stand-
ard C; D> the knotter-frame, hung on said
shatft; p’,the breastplate, secured t0 thelower

pelmen of the knotler- frame; Q, the rotary

tying-bill, journaled on the knotter- frameand

provided with a bevel gear-pinion ¢; R, the

rock-lever, pivoted on the knotter-frame and
provided with a cord-guide 7 in rear of the

tylng-bill and a cord-cutter 7 in front of said

bill; S, the knotter- wheel, secured to the
knotter-shaft on the front side of the knotter-
frame and provided with a cam-groove s,
which operates the cor d guide and cutter, and
with a gear-segment s, W]llch ulter'mlttently
operates the ty 11]0'-1)11] end s* the bundle dis-

-charging or ejector arm, which is secured to

the knobter-wheel ‘This portion of the knot-
ter mechanismisof well-known construction.

| noteh by the needle.

on the knotter-frame in. front of the tying-
bill and cutter and provided in its edge with
cord-receiving notches, each of which has an
inclined or eurved advancing side { and an
abrupt trailing side #. {?is a cord-clamping
arm pivoted at its front end to the knotter-
frame and provided with a groove which re-
ceives the edge of the elampmmdlsk and

| forms two jaws {3 ¢4, arranged above and be-

70

75

lowthedisk. The elam ping-armisyieldin u-1y |

pressed against the clam pmﬂ'-d1sk by a spring
5. After the cord has been laid by the needle
across the cord-guide and tying-bill and into
one of the notches of the disk the latter is
turned forwardly through the ¢lamping-arm,

whereby the cord is clamped between the bot-
tom of the notch in the disk and the jaws of
the clamping-arm. During the subsequent
turning of the tying-bill for forming the knot
in the cord the latter is stmmed thereby
producinga pull on the disk which causes the
latter-to be turned forward slightly and to
supply the necessary cord .for forming the
knot. DBy inclining the advancing sides of
the notches in the clamping-disk the cord
upon being pulled by the tying-bill is wedged
between the inclined side of the notfch and
the clamping-jaws, thereby increasing the
grip of the clamping devices upon the cord
in proportion to the pull on the cord and pre-
venting the clamping-disk from being turned
by the pull of the cord to such an extent as
to displacethe clamping-disk and prevent the
cord from being laid into the next-following
Inorder to prevent the
cord from being pulled out of the clamping-
jaws by the tymﬂ' -bill or the cutter, the upper
clamping-jaw is provided with a fmwmdl'y-
facing hook #f, which intercepts the cord as it
iscarried reerwardly by the clamping-disk and
tying-bill. U representsa rock-lever whereby

the clamping-disk is rotated intermittently,

and which is pivoted to the knotter-frame, so
astoswing transversely. Thisconstruction of
clamp causes the clamping-disk to be wedged
in the clamping-arm sufficiently tight to ren-
der the usual detent-pawl for holding the disk
against backward movement unnecessary.
The lower arm of the rock-lever is provided
with a pawl w, which engages with a ratchet-

- wheel %' on the under side of the elamping-

disk. This pawl is pivoted on a holder 2?2,
arranged in a socket in the lower arm of the
lever, and is yieldingly held 1n engagement
with the ratchet-wheel by a spring «?, inter-
posed between the holder and the pawl. The

pawl is adjusted in the lever by a screw u?,

arranged in the lever and bearing against the
holder, and the latter is held in its adjusted
position by a set-serew u°. The rock-lever U
1s rocked by a grooved cam v, which is mount-
ed on the knotter-shaft on the side of ‘the
knotter-frame opposite to that on which the
knotter-wheel is arranged and which engages

T represents the (301d clamping disk, | with the upper arm of the rock-lever for oPp-
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erating the clamping-disk. The clamping-
cam is provided with a discharge-arm v'. By
arranging the wheel S and cam v for operat-
ing the knotting and clamping mechanism on
opposite sides of the knotter-frame thestrain
upon the parts is better distributed and the
separate parts can be made of simpler con-
struction. In the operation of the knotier
mechanism the cord is carried by the needle
around the cavel and grasped by the clamp.
The tying-bill then rotates and forms the loop
in the cord, and at the end of this movement
the cutter severs the cord between the tying-
bill and the clamp, and the cord-guide strips
the loop from the tying-bill and completes

the knot in the cord. The bundle 1s then

discharged from the binder-deck by the dis-
charge-arms. | -
My improved mechanism for driving the
shafts of the needle and knotter mechanisms
is constructed as follows: The knotter-shaft
is rotated from the counter-shaft G once dur-
ing the operation of tying each bundle. The
motion is transmitted from the counter-shaft
to the knotter-shaft by a forked connecting-
rod W, which is pivoted at its rear end to the
crank ¢ of the counter-shaft and at its front
end to a cranlk w on the end of the knotter-
shaft. The intermediate portion of the con-
necting-rod is pivotally connected with the
standard C by a guide-crank ', the latter
and the cranks of the counter and knotter
shafts being of the samelength. During the
operation of tying a bundle the counter-shaft

maltes one rotation in the direction of the ar-

row, Kig. 1, and then stops, and the knotter-
shaft is also rotated once and in the same di-
rection as the counter-shatt by the connect-
ing-rod W, which latter is compelled to move
in a circle and make a complete turn by the
cuide-crank w'. At the beginning of the
binding operation the several cranks stand in
a forwardly-depending position, as shown in
Fig. 1. As the counter-shaft rotates the lev-
erage of the counter-shaft crank increases
as the erank passes the dead-center in rear of
the counter-shaft, at which time the needle
has reached the end of its forward movement
and the gavel has been compressed to the
fullest extent. During the compressing op-
eration of the needle and compressor the
knotter mechanism is at rest; but when the
counter-shaft crank has passed the dead-cen-
ter the knotter mechanism performs its op-
eration and then the discharge-arms remove
the bundle from the binder-deck. While the
bundle is being removed from the deck, the
cranks of the counter and knotter shafts are
moved forwardly through the lower portion
of the circle, in which position the leverage
of these cranks is most effective in relation to
the knotter mechanism. Dy this arrange-
ment of the driving mechanism of the needle
and the knotter mechanism the strain upon
the parts is properly distributed, thereby en-
abling the same to be made lighter.

631,456

] Dy transmitting the motion from the coun-
ter-shaft to the knotter-shaft by means of a
connecting-rod the construction of the driv-
ing mechanism is simplified and its cost is

reduced and the parts are enabled to be as-
sembled without requiring particular atten-
tion to keep the several partsin time with each
other, which is not the ease where the motion
is transmitted by a chain belt and sprocket-
wheels from the counter-shaft to the knotter-
shaft.

I claim as my invention—

1. The combination with the binder-needle
provided with a crank and the compressor
pivoted tosaid crank and provided with a lat-
eral projection, of asupporting-arm pivoted
at its lower end and provided at itsupper end
with a shoulder adapted toengage under the
projection of the compressor and support the
same, and a releasing-bar connected withthe
supporting-arm and actuated by said crank
to move the shoulder of the supporting-bar
from underneath the projection on the com-
pressor, thereby releasing the latter, substan-
tially as set forth.

2. The combination with the binder-necedle
provided with a crank and the compressor
pivoted to said crank and provided with a
projection, of asupporting-arm provided with
a longitudinal slot and with a shoulder or
noteh in the slot adapted to receive the pro-
jection of the compressor, and a releasing-
barpivoted to the supporting-arm and engag-
ing withsaid crank, substantially asset forth.

3. The combination with the binder-needle
provided with a erank and the compressor
nivoted to said crank and provided with a
projection, of asupporting-arm provided with
a longitudinal slot and with a shoulder or
notch in the slot adapted to receive the pro-
jection of the compressor, a spring whereby
the supporting-arm is held with its shoulder
in engagement with the projection of the com-
pressor, a releasing-bar pivoted to the sup-
porting-arm and extending underneath the
hub of the needle, a shoulder arranged on
the releasing-bar and adapted to engage with
ashoulder on the crank, and aspring whereby
the releasing-bar is held in an elevated posi-
tion, substantially as set forth.

4. The combination with the binder-needle
provided with a crank and the compressor
pivoted to said crank, of a supporting-arm
engaging with the compressor, a releasing-
bar connected with the supporting-arm and
adapted toengage with said erank and a guide-
lug engaging witha slot in said releasing-bar,
substantially as set forth.

5. The combination with the binder-needle
provided with a crank and the compressor
pivoted to said crank, of a supporting-arm
engaging with the compressor, a releasing-
bar connected with the supporting-arm and
adapted to engage with said crank, and a
ouide-lue arranged in a slot in the releasing-
| arm and provided with anincline adapted to
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engage with said bar, substantially as set |

forth. |
0. The combination with the needle pro-

vided with a crank, of a compressor-bar piv-

oted at one end to said crank, a compressor-
arm pivoted at itslower end to said barnear
the opposite outerend thereof and provided
on the outer side of its pivot with a heel ar-
ranged over the outer end portion of the com-
1o pressor-bar, which projects beyond the pivot,

and a spring interposed between the outer
end portion of ‘said bar and the heel of the

arm, substantially as set forth.

Witness my hand this 5th day.of J anuary,'
1898. |

'HENRY J. CASE.

Witnesses:
| JOHN K. MACK,
JAMES E. CARROLL.
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