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To all whonv it may conceri :

Be it known that I, HENRY BEHRENS, of
Huntingburg, in the county of Dubois and
State of Indiana, have invented new and use-

5 ful Tmprovements in Grain-Binders; and I do
hereby declare that the following 1s a full,
clear, and exact deseription thereof, 1eference
bemo had to the accompanying dl_iLWlI]O‘S
whicl form a part of this specification.

This invention relates to new and useful im-
provements in automatic grain-binders; and
the invention consists, first, in the mechanical
construction and arrangement of the various
parts for performing the different steps neces-
15 sary in the operation of mechanical grain-
binders; second, in the peculiar furfmgement;
and eomblnamon of these parts into one or-
ganic structure; third, in the peculiar me-
chanical devices by which the power is con-
veyed through the media of a reciproeating
carriage or switch’board to all the different
operablnov parts, which are thereby all actu-
ated in a positive manner, such arrangement
giving also great simplicity of construction to
the whole device.

The grain-binder herein described is what
is ter med a ‘‘twine-binder,” and works on a
low level. It'may be attached to any side-de-
livery harvester in such manner as to deposit
the grain upon its platform in gavels of con-
venient size for binding, although the binder
will bind gavels of any size. The motive
power is taken from the main driving-shaft of
the harvester by gearing or otherwise, and
may be automatically controlled by the rake-
off device of the harvester, or in any o’fher
convenient manner,

In the drawings which - accompany this
specification, qule 1 is a plan view of the
40 binder with the top platform removed, so as

to show the operating parts lying undelneath
and concealed by the same. Fig. 2 is a verti-
cal longitudinal section of the complete binder
on line X XinFig. 1. TFig. 31isa cross-section
45 on line ¥ y in Fig. 1, showing also the parts
lying in rear of said section. Fifr 4 is a plan
of the knot-tyer, showing it in different posi-
tions which it assumes duuncr the process of
kno}-tying. Tig. 5 is a vertical central sec-
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tion of the knot-tyer in its first step of form- 50
ing the loop. The same figure also shows.the
devices for holding the twine during the pro-
cess of tying the knot. Iig. 6 is another sec-
tion of the knot-tyer, taken at a right angle to
the one in the preceding figure. Tig. 7Tisa 33
perspective view of the knot-tyer, its position
being the same as in Fig. 5. Figs. §, 9, and

10 show perspectives of the bill -of the knot-
tyer with the knot in succeeding stages of per-
fection. Fig. 11 is a perspective of the knot- 60
ter-block, knife, and twine-holders. Iig. 12

is a vertical central section of the kmnotter-
block, showing the operation of the twine-
holder. Tig. 13 is a perspective view of the
twine-holder. Fig. i4isa cross-section of the 63
twine-holder on line Z Z in Fig. 13. Tig. 15

is a perspective view of the clearing device.
Iig. 16 is a bottom plan of the switch-table.

A is the frame, of rectangular. form, sup-
porting the tables or platforms B and C, the 7o
former being the one upon which the gavels
are deposrced by the harvester. The plat-
form C is supported between the frame A
some little distance below the platform B, and
forms a support for most of the operating 75
parts of the binder, and it may therefore be
open where such support is not needed.

D is the binding-platform. It is hinged to
the rear end of the platform, and is automati-
cally raised and dropped at the proper time, 8o
80 as to form a support for the gavel while
being bound, and then, by its dropping, dis-
chzuoe it at the rear after the binding is per-
fected.

E is an endless chain, supported upon the 85
platform C and led around the sprocket-
wheels F and G, the latter of which commu-
nicates motion to the chain by means of the
intermeshing bevel-gears H and I, which in
turn derive their motion from the main drive- go
shaft of the harvester in any convenient man-
ner. (Not shown here.)

J is the reciprocating rake-head and switeh-
table combined. It is simply a table or board
resting in guides or grooves ¢ « in the frame 95
A, Fig. 3, immediately below the platform B.
Its reciprocating motion is obtained by means
of a wrist or pin, b, projecting from the end-
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less chain E, and engaging into a slot, ¢, in the
forward end of the table. The top and bottom

" side of this table is provided with a number of
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tracks and switches, which, in the reciproca-
tion of the table, are deswned to engage with
certain ping secured upon operating -levers,
and whereby the various movements are im-
parted to other operating parts, all as more
fully hereinafter described.

K are-a series of packers, hinged near the
forward end of the switch-table J They are
automatically operated, soas tofold up or down
at certain positions of the switch-table. When
folded up, as shown in Fig. 2, they project
through proper slots, d, Fm 15, above the
plabfm m B, and w hen folded down they drop
beneath the said platform.

The construction of the teeth or fingers K
is clearly shown in Figs. 1 and 2, and is as
follows: ¢ is the hinge on which the packer
turns. fisa shouldel which resists its being
opened farther than shown in Fig. 2. gisan
extension of the packers, which projects be-
low the switch-table. 7 are spring-latches,
which hold the packers in position when
opened. They are connected to a common
cross-bar, ¢, which actuates them all together.
7 is a detent-pin attached to said cross-bar.
k are adjustable stops secured to the platform
C, near the front end thereof, and [ is a cam
attached on top of the same platform near its
rear end and in direct line with the detent-
pinj. In the reciprocation of the switch-ta-
ble the raising up of the packers is brought
about by the extenslons g of the packers Qtuk-
ing against the stops k, when the latches A
spring in position and hold them open until
in the further reciprocation of the switch-ta-

ble the detent-pin j strikes the cam'7 and re-

leases the latches from their engagement with
the packers, which are then free to fold down.

L is the binder or needle arm, adjustably
secured to the rock-shaft M, which is jour-
naled at and above the rear end of the frame
in the uprights A’ A’, which are connected
on top by a cross-piece, A”, upon which is
secured the twine-spool N, wliich may be pro-
vided with any proper tension device. Di-

rectly above, and in the same vertical plane-

with the needle-arm L, is the twine-guide n,
and the twine passes through an eye in the
outer end thereof to and through the eye p in
the outer end of the binder or needle-arm, from
whence it passes to the twine-holder O.

P’ is a rocker-arm, Figs. 1, 2,-and 3. It
is secured upon the shaft M, and controls the
movement of the needle. ¢ ls astop engaging
into holes upon one side of said 1oclxe1 -arm
and locking it in place when the binder-arm is
in any one of its fwo extreme positions shown
in Fig. 2. The stop ¢ is connected to one end
of the lever », whose opposite end is con-
nected to the catchs. ¢ is a spring acting
upon the lower end of the lever », and » is an

offset upon the lower inner end of the rocker- |

arm.
The rocker-arm P’ is operated by the switch-
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table, which, for that object, is provided on
its top side, and in line with the rocker-arm,
with the spring-catch » and ledge w, against
which the inversely-inclined switches w' w”
are held by springs. In the rearward move-
ment of the switch-table the lower end of the
rocker-arm P’ enters the slot ¢ of the switeh-
table until it strikes against the end of the
slot, when the further movement of the table
will turn the rocker-arm until it has brought
the needle-arm in the position shown in Fig.
12. Upon the return movement of the switch-
table the spring-latch » will engage with the
offset w upon the rocker-arm, and carry the
same back into its original position.

As above described, the rocker-arm is
locked in position by the stop ¢, which there-
fore has to be released before the movement
of the rocker-arm can take place. This isac-
complished by theledge w and switches ' and
w” as follows: In the forward movement of
the switch-table the catch s is engaged upon
the ledge w, and passes the switch " without
10081];10 its enoavement therewith; but as soon
as the switch w” strikes it it is temporar113
drawn away from the ledge 2, and thereby
releases the stop ¢ from 1ts eno agement with
the rocker-arm, which immediate]y begins its
operation, at the termination of which the
stop ¢ again locks it in position. Upon the
return movement of the switch-table the catch
s is held in engagement with the ledge w un:

til it comes in contact with the switeh

which again for a short distance draws the
cwtch s away from the ledge w, thereby releas-.
ing the stop ¢ from its envaoemenb with the
rocker- arm, allowing it to oscﬂlate until it is
locked aﬂain in position by the stop ¢. The
result of one reciprocation of the switch-ta-

ble is therefore withdrawing the stop ¢, oscil-

lating the needle-arm L into the position

shown in Fig. 12, and locking it there in po-

sition again, then upon the 1etul n movement
of the table, disengaging the stop ¢, oscillat-
ing the needle-arm back into its original po-
sition, and then locking it there again by the
stop ¢.

P is the knotter-block, secured in vertical
position near the rear end of the platform C,
as shown, with its top face immediately below
the phtfonn B and its lower end extending
below the platform C. It is shown detached
in Fig.13. A central recess, 1, extends from
top to near the bottom vertlcwlly through the
body of the knotter-block. Into this recess
the needle-arm I enters, as shown in Fig. 12.
A horizontal recess, 2, near the top of the
knotter-block; allows the intermediate twine--
holder Q, Figs. 5 and 11, to operate. Imme-
diately below the recess 2 the knotter-block
is cub away togive proper space for the opera-
tion of the-head of the knotter R and the in-
termediate twine-holder ¥, Figs. 3 and 5, and
the recess 4 is occupied by the twine-holder
O, Figs. 5,12, 14, and the recess 3 is provided
for the operation of the twine-cutter S.

The knotter R is journaled upon a plate, 5
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Figs. 1, 4, and 7, which is pivotally secured
to a lever, 7, by a pivot-pin, 6, which projects
sufficiently above the lever, Fig. 7, to engage
during the reciprocation of thé switch-table
with a switch-track, 8, on the under side of
said table. The lever 7 is pivotally secured
at 9 to the platform C, and is also actuated by
a spring, 10. The opposite end of the plate 5
is pivotally connected at 11 to a lever, 13, the
pivot-pin passing through a slot, 12, in said
lever. The lever 13 is pivoted upon the plat-
form C at 14, and is provided upon its rear end

with a pin, 15, projecting sufficiently abovethe.

lever to engage during the reciprocation of
the switch-table with the switch-track 16,
Fig. 16. .

S is the twine-cutter, Figs. 1, 3, 5, 1L.
Its forward end engages into the reeess 3 in
the knotter-block. Its rear end is pivotally
connected at 17 to a lever, 18, pivoted at 19
on top of the platform C, and provided with
a pin, 20, projecting sufficiently above the
lever to engage during the reciprocation of
the switch-table into a switch-track, 21, on the
under side of said table.

Q and Q/, Figs. 1, 5, 11, are intermediate
twine-holders. The former engages into the
recess 2 of theknotter-block. The latter is sit-
uated a little distance below. Both are con-
nected to the rear end of the lever 22, which
is pivoted at 23 upon the platform C.

21 is a- pin projecting from the under side of
the intermediate twine-holder Q, and adapted
to engage into the switch-track 25, Fig. 1, on
top of the switch-table,

Q" is a stationary plate secured upon the
platform C, and forming an abutment for the
twine-holder Q. ,

T isthe loop-stripper, Figs. 1, 3, and 9. Its
object is to strip the loop from the knotter-
head, as hereinatter explained. Itisprovided
upon its rear end with the spring-cushioned
claws 26, and is pivoted upon the platform C
at 27. At its rear end’it connects pivotally
with the link 28, which in turn is connected
pivotally at 29 to the lever 30, pivoted at 31,
and provided upon its free end with a pin, 32,
projecting sufficiently above the lever to en-
gage during the operation of the switch-table
into a switch-track, 33, on the under side of
said table.

O is the twine holder, Figs. 2, 8, 5, 12, 13,
and 14. Its free end engages into the recess
4 in the knotter-block. Its opposite end is
pivotally connected at 34 to the lever 35, which
is pivotally secured at 36 to the under side of
the platform C, and bears upon its free-end a
pin, 37, which projects through a slot, 38, in
the platform C, Fig. 1, and is adapted to en-
gage with a switeh-track, 39, upon the under
side of the switch-table. The free end of the
twine-holder is forked, as shown in Fig. 14,
the inner tine, 40, being much shorter than
the outer tine, 41, forming at their point of
junction a contracted throat, 42.

R is the knotter, Figs. 5, 6, 8. It is jour-

naled in bearings 43 44 upon the plate 5. It

consists of a cylindrical body, 45, a head, 46,

provided with the bill-shaped stationary jaw

47 and the hinged jaw 48, the pivotal pointof
which is at 49. It is pivotally connected at
50 to arod, 51, which lies concealed within a
recess in the body of the knotter and projects
beyond the same. A cam, 66, secured to the

“switch-table, is adapted to engage with said

projection, and thereby open the jaw 48 forei-
bly against the action of the coil-spring 52,
arranged around the body of the knotter be-
tween the bearing 43 and the arm 53, which
latter is an offset of the rod 51, and passes
through a slot, 54, inthe body of the knotter.
Secured to one end of the knotter is the pin-
ion 55, which meshes ‘with a spur - gear,” 56,
journaled upon the plate 5. This latter spur-
gear is adapted to -engage during the recip-
rocation of the switch-table with a rack, 57,
secured thereto on its under side.

The bearing 44, in which one end of the
knotter is journaled, is cam-shaped on thein-
side, as shown in Fig. 6. This cam is adapted
to project the rod 51 during the revolution of
the knotter by its engagement with the arm
53, which is held thereon by theé action of the
spring 52, : o

To the forward end of the frame A are se-
cured theuprights A” A™, to which the pack-
er-guard U, Figs. 2 and 15, is secured. This
guard consists of the cross-head 58, journaled
into thestandards A”. = Secared to thiscross-
head are the jointed guard-fingers 59 and an
arm, 60. Alever, 61,is pivoted to one of the
standards, and adapted to strike with its up-
perend against the arm 60.

Theoperation of this grain-binder is as fol-
lows: Supposing it was connected to a side-
delivery harvester in the manner indicated
above, atthe deliveryend of its platform, and
on a corresponding level with it, the gavel
from the harvester would be ‘deposited by a
harvester-rake upon the platform B of the
binder, and if motion is now communicated
to the endless chain E thie switch-table will
begin to reciprocate, carrying the packers K
with it toward the rear end of the machine.
This movement also carries the gavel to the
rear-end of the machine, where it impinges
against the twine, which passes from the eye
of the needle down to the twine-holder,where
its end is firmly secured. The pressure of
the gavel will now draw the necessary twine
from the twine-spool, and as soonas the gavel
is far enough at the rear the needle-arm be-
gins to oscillate, actuated by the rocker-arm
P andthe devicesacting in combination there-
with. This movement encircles the gavel
completely with the twine, as shown in Fig.
12. The gavel being now in its proper posi-
tion for binding, the switeh-table refurns
and the teeth or fingers, being tripped by
the action of the cam I, will drop below the
platform B and not fold np again until the
rear ends, g, of the packers strike against
the stops &, which forces them to again raise up.
Before the switch-table has finished its for-
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ward movement it strikes against the lower
end of the lever 61, which oscillates the clear:
ing device insuch manner asto foree the guard-
fingers to clear the platform B from.any grain
which may have ‘been deposited there since
the teeth :or fingers have traversed :the plat-
form.: : 'This: movement takes place immedi-
ately before the teeth or fingers are raised up
again, thus facilitating themi to perform 'this
movement without hinderance, and enabling
them to collect the whole gavel before: them
without wasting any ‘grain, which 'otherwise
might: drop off the front end of the binder.

The knot~tying: is accomplished while the
switch-table is carried. by the endless chain
from the rear toward the front end of the ma-
chine, and is performed in the following man-
ner: The pin 6, which has been described as
engaging with the switeh-track: 8, will, by
reason of said:engagement, (its path is:shown
in ‘dotted lines in Fig. 16,) draw the plated
laterally into ithe position: shown in Figs. 4
and 5, thereby drawing the twine over its.jaw
47. - Meantime the knotter begins to revolve,
owing to the iengagement of the rack 57 with
the ‘spur-gear 56.  This forms the loop of the
kuiob; and to form said loop upon the head of
the knotter, so as to leave the movable jaw 48
free to open, the knotter moves into the posi-
tion shown in: Fig. 4 in: dotted lines, owing:to
the engagement of the pin:or stud:15 into the
switeh-track 16, which engagement oscillates
the: lever 13 in the proper manner. : During
the revolution of the knotfer the eam-bearing
44 of the knotter has opened-its hinged jaw
48, and the intermediate twine-holders, Q and
@, have clamped the twine on either side of
the knot-tyer, as shown in Iig. 5, before it be-
gun its revolution, owing to the action of the
stud 24 engaging into the switeh-track 25. The
switch-tracks 8 and 16, into which the pins or
studs 6 and 15 engage, govern the position of
theknotter during the entire operation of knot-
tying, and from the position shown in dotted
lines in Fig. 4 they have approached the knot-
ter toward theintermediate twine-holders, Fig.
8, so that in the further revolution of the knot-
tyer its open jaws will straddle the lower in-
termediate twine-holder, Q' Q”, and allow the
twine, which is clamped by the same, to enter
between the jaws. As soon as the jaws have
turned clear of the plates Q' Q”, which form
the lower intermediate twine-holder, they are
forcibly closed by the action of the spring 52,
the cam 44 having ceased to act. The knot-
ter has now finished one entire revolution and
ceages to revolve further, but begins to draw
away from the intermediate twine-holders,
Fig. 10, and as soon as the knotter begins to
withdraw the loop-stripper T embraces the
knotter-head with its forked end, (owing to
the action of the pin 32 engaging into switch-
track 33,) and while the knotter-head is stiil
receding strips the loop from the jaws. The
twine which has entered between the jaws is
still held there, and is prevented from slipping
out by a notch, 65, Fig. 10, at the base of the

305,135

rmovable jaw.: Thisallowsthe knotter todraw
the knot tight, and:the finished knot is now
released from the knotter by the engagement
of the cam 66 upon the end of the rod 51, svhich
opens the jaw and lets it escape. . Now, the ac-
tionof the knot-tyer isat an end, and it draws
back into its'starting position shown inFig. 1.
The: cutting off of the twine is now effected by
the knife S, Fig. 5, which is actuated thereto
by the pin 20,which is engaged by the switeh-
track 21, whose action produces a reciproca-
tion of the knife at the proper time. During
the whole process of knot-tyingtheneedie-arm
has remained. in the position shown in: Fig.
12; bub before the action of the knife S takes

ers, Q and: Q Q" still clamp the twine, the
twine-holder O is reeiprocated, owing:to the
engagement of .the pin: 38 with the switch-
track 39, ' During this reeiproeation: of the
twine-holder that portion of the twinemarked
67, which lies against the: inner face of the
twine-holder, slips into the throat42, Fig. 14,
and is firmly held therein as soon:as the twine-
holder has again returned to its original posi-
tion, in which it presses: the twine in two
places against the wall of the knotter-bloek,
Tig. 14, After the knife S has completed its
action, the: needle-arm L withdraws info its
original position, the end of the twine, being
held in the twine-holder and forming a balf-
hitel around  the: same, extends through the
knotter-block and through the eye of the nee-
dle, ready to receive a new gavel, and one com-
plete ioperation of the binder: has been per-
formed. Duringthebindingthegavel haslaid
upon the hinged table D. This table, after the
sheaf is completed, may be dropped antoma-
tically by the switch-table, a snitable device
being arranged for that purpose. The rais-
ing of said binding-table is also performed by
the switeh-table, which passes underneath the
binding-table during jts rear movement, and
furnishes thereby a convenient means for 1ift-
ing the same into position. To relieve all
unnecessary friction,the switch-table may rest
upon friction-rollers, and the pins or studs
which engage with the different switch-tracks
may also beprovided with friction-rollers, and
all parts which require adjustment may be
secured adjustably in place, and springs may
be used wherever desirable to keep the oper-
ating parts in their normal positions. The
rear end of the binder may be supported on
a caster-wheel in the ordinary manner.

From the description it will be seen that
during the process of knot-tying temporary
twine-holders are used, which hold the twine

proximity thereto, insuring thereby a more
accurate action of the same, as there is less
chance for the twine to be displaced. More-

over, the knot can be made much tighter, as
the knotter gets no slack on the twine from
the bundle after its action has commenced.
The method of imparting motion to-the dif-
ferent parts by a gystem of levers-and switch--

place, and while the intermediate twine-hold-

on either side of the kmnotter and in close.
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' tracks, as shown, hag the great advantage of

making all motions positive and of excluding
all complicated machinery, and if any break
down should occur from any cause whatever
the damage can ordinarily be repaired in any
blacksmith-shop ; but, aside from this sim-
plicity of tke parts, such a system has also the
advantage of requiring butlittle spaceinaver-
tical direction, which is a necessary consider-
ation in low-level binders.

‘What I claim as my invention is—

1. A grain-rake consisting of a series of
teeth or fingers hinged to a common cross-
head, which is reciprocated between station-
ary guides, in combination with the rear ex-
tensions, g, of the teeth or fingers, stops ¥,
latehes &, and devices for trippingthem auto-
matically, all combined and operating for gov-
erning the folding up and down of the pack-

-ers, substantially as described.

2. In combination with a stationary grain-
platform and a reciprocating gavel-rake pro-
vided with teeth or fingers raising and drop-
ping automatically above or below said plat-
form,a clearing device consisting substantially

of a rake journaled above the platform, and-

provided with jointed fingers which touch the
platform, the whole so arranged that the out-
ward movement of the rake-head will force
the fingers to clear a desired spot upon the
platform from grain, substantially as and for
the purposes described.

3. Incombination with the stationary grain-
platform and the reciprocating gavel-rake pro-
vided with automatically-folding teeth ar-
ranged below said platform, a clearing device
consisting of the cross-head 58, journaled in
uprights A’ A", jointed clearing-fingers 59,
arm 60, and lever 61, pivoted to one of the
uprights, and reaching with its lower end into
the path of the reciprocating rake-head,
whereby a quick movement of the fingers is
obtained, substantially as and for the pur-
poses described. N

4. Ina grain-binder, and in combination
with a stationary grain-platform and an end-
less chain deriving its motion directly from
the harvester, the combined rake-head and
switch-table J, reciprocated by the endless
chain, and constructed and arranged, substan-
tially as deseribed, to transmit motion to all
the operating parts of the binder, substan-
tially as and for the purposes set forth.

5. In a grain-binder, the devices for oscil-
lating its binder-arm and locking it in posi-
tion, consisting of the rocker-arm P’, catch u,
stop ¢, lever r, spring #, and catch s, in com-
bination with the reeciprocating switch-table
J, spring-latch v, and switch track w o' w”,
substantially as described. .

6. In a grain-binder, a knotter journaled in
suitable bearings provided with an inner sta-
tionary jaw and an outer jaw hinged thereto,
arod, 51, pivoted at one end to the movable

65 jaw and passing through and extending be-

yond the body of the knotter, in combination
with the arm 53, projecting from the rod, a

spring interposed between said arm and one
-of the bearings, and the cam 66, adapted to
bear against the exposed end of the rod 51
and liberate the finished knot, substantially as
described. ‘

7. In a knotter substantially as deseribed,
the bearing 44, cam-shaped upon its inner
face, and cam 66, attached to the reciprocat-
ing rake'head, in combination with the arm
53, rod 51, hinged outer jaw, 43, and spring
52, all combined substantially as and for the
purpose described.

8. The combination, with a knotter, of a
supporting-plate, 5, pivoted at opposite ends
to vibrating levers 7 and 13, adapted to carry
the plate 5 endwise and sidewise, in combina-
tion with devices for operating said levers for
the purposes of drawing the knotter in the
different positions required, substantially as
described. .

9. The combination, with a knotter and its
supporting-plate 5, of the vibrating lever 7,
pivotally secured thereto, pin 6, switch-track
8,vibrating lever 13, pivotally secured to plate
5 by pin 11, working in slot 12, pin 15, and
switch-track 16, all combined and operating
substantially as and for the purpose described.

10. The combination, with a knotter, of
means for drawing the supporting-plate 5 of
the same rearward or forward, in whatever po-
sition it may be adjusted endwise by the lever
7. said means consisting of the vibrating lever
13, pivoted to plate 5, pivot-pin 11, working
in'slot 12, and provided upon its opposite end
with a projecting pin, 15, in combination with
the platform having the switch-track 16, the
movement of the platform causing the proper
vibrations of lever 13; all in the manner de-
scribed and shown. -

11. The eombination of the knotter, the vi-
brating lever 7, the plate 5, provided with
projecting pin 6, and the platform having the
switch-track 8, all arranged and operating as
described.

12. Inagrain-binder, the knotter R, mount-
ed on the plate 5, substantially as described,
in combination with the lever 7, pivoted to
said plate, the pin 6 on said lever, and the
switch-track 8 on the switch-table, the rack
57, spur-gear 56, pin 15, switch-track 16, and
lever 13, the parts being combined, arranged,
and operating substantially as herein shown

-l and deseribed

13. In a grain-binder, the upper and inter-
mediate cord-holders, Q and Q' Q”, the holder
Q and the movable part Q' of the intermediate
cord-holder being rigidly connected together
and constructed to be operated simultaneously,
the former constructed to force the twine in a
recess in the knotter-block, the latter con-
structed to clamp the twine between its sta-
tionary part Q’ and its movable part Q', sub-
stantially as and for the purpose deseribed.

14. The twine-holders Q @', connected to

one common lever, 22, in combination with-

the pinor stud 24 and switch-track 25, where-
by the lever 22 is vibrated at the proper time
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for clamping the twine, substantially in the
manner described.
15. The lower twine-holder Q' Q”, consist-

"ing of a stationary vertical plate and a mov-

able vertical plate adapted to close upon each
other, in combination with a rotating knotter
and meauns for operating it, whereby the jaws
are caused to straddle and turn clear of said
holder, substantially as and for the purpose
described.

16. The upper twine-holder, Q, consisting
of a plate adapted to move in a recess, 2, in
the knotter-block, and acting in conjunction
therewith to hold the twine, and provided with

a pin, 24, adapted to engage the switch 25 on |

the reciprocating table J, substantially as de-
scribed. :

17. Thereciprocating twine-cutter S, mount-
ed on the stationary table C, in combination
with thelever 18, pivoted to said cutter S, pin
20, and switch-track 21 on the reciprocating

- table J, the parts being constructed, arranged,

25

‘and operating substantially as and for the pur-

pose herein shown and described.
18. In a grain-binder, in combination with

6 305,135

the knotter and devices for holding the ends
of the twine in a fixed position on cither side
thereof, the stripper T, held in a stationary
position, and constructed to embrace with its
forked end the head of the knotter back of the
loop, whereby when the head of the knotter
is withdrawn in a direct line from the twine:
holding devices the loop is prevented from
following said knotter, substantially as and
for the purpose specified. '

19. The combination of the loop-stripper T
with link 28, lever 30, pin 32, and switch-
track 33, substantially as and for the purposes
described.

20. The twine-holder O, substantially as de-
scribed, in combination with its actuating-le-
ver, pin 37, spring 68, and switch-track 39,
whereby the twine-holder is laterally projected
and retracted at the proper time, substantially
as.and for the purposé desecribed.

HENRY BEHRENS.

Witnesses:
W. MOENKHATUS,
MORMAN FISHER.
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