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UNITED STATES PATENT OFFICE.

HERMAN A. J. RIECKERT,

OF NEW YORI, N. Y.

SELF-BINDER.

——— . —Ear

[y TR Y A

SPECIFICATION forming part of Letters Patent No. 429,958, dated June 10, 1890.
. Application filed Augnst 31, 1889, RSerial No. 322,628, (No model.)

To all whom it may concermn:
Beitknownthatl, HERMAN A. J. RIECKERT,

of the city, county, and State of New York,
have invented a new and Improved Self-
Binder, of which the following is a full, clear,
and exa,ct description. |

~T'he invention relates to self-binders using
a prepared straw band; and the object of the
invention 1s to provide a new and improved
self-binder which is simple and durable in
construction and very effective in operation,
drawing the straw band tight around the
sheaf and then rapidly and securely tying the
band.

The Iinvention consists in certain parts and

details and combinations of the same, as will |

be described hereinafter, and then pointed out
in the claims. -

Reference 1s to be had to the accompanying
drawings, forming a part of thisspecification,
In which similar letters of reference 1ndicate
corresponding parts in all the figures.

Iigure 1 is a side elevation of the improve-
ment as applied to a harvester, parts being
In section.
tion of the improvement with the casing in
section. FKi
Fig.41s a sectional end elevation of the same
on theline « x of Fig. 2.
of the same with the casing in section. Kig.
6 is a sectional plan view of the same on the
line y 4 of Fig. 2, with parts broken out. Fig.
7 is an enlarged sectional end elevation of
part of the improvement on the line z z of
Fig. 2. Tig. 8 1s a side elevation of the same
with parts in section. Iig. 9 1s an enlarged
front view of the mechanism for raising and
lowering the prongs. ¥ig. 10 18 a sectional
end elevation of the same on the line ww of
Fig. 9. Fig. 11 is a like view of the same on
the line v v of Fig. 9.  IFig. 12 1s a sectional

-plan view of part of the same on the line v v

of Fig. 9, and Fig. 1318 a plan view of the up-
per end of one of the sheaf-holders.

The improved machine is mounted on a
frame A, which forms part of the harvester
on which the binder is applied. In suitable

bearings in the main frame A 18 mounted to
turn a shaft B, carrying a pulley or sprocket-
wheel B/, connected by a band or sprocket-
chain with the driving-pulley of the harvester,
the proportion of the pulleys or sprocket-

Fig. 2 is an enlarged side eleva-
g.31s an end elevation of the same.

Fig. 5 1s aplanview

1

- —

wheels being so arranged thatone turn of the
driving-pulley of the harvester 1mparts two
full revolutions to the main shaft B.

On one end of the shaft I is secured & bevel
gear-wheel B? which meshes into a bevel gear-
wheel B?, secured on the lower end of an up-
right shaft C, mounted to turn in a sleeve A’,
secured on the main frame A. On the shaft
B, next to the gear-wheel B33 is secured an-
Other_bevel gear-wheel BY, which meshes into

| & horizontally-ar'mnged bevel oear-wheel B2,

turning on a stud B° secured on the main
frame A. On the upper face of the bevel
oear-wheel B’ is arranged a gear-whecl B,
provided with twosections of gear-teeth adapt-
ed to mesh alternately into a gear-wheel D/,

mounted to turn loosely on-the sleeve A’, pre-

viously mentioned. The gear-wheel B, by
means of its two sections of gear-teeth, im-
parts an intermittent motlon to the gear-
wheel D’.

On the face of the gear-wheel D’ are se-
cared arms D, extending in opposite direc-
tions radially from theshaft C. On theounter

ends of the arms D are held two grain-hold-

ers D? and D3, alike in construction and each
provided with two segmental arms D*and D73,
pivoted at D°to the outer end of the respect-
ive arm D. When the arms D* and D® are
closed, they form a circle, as shown to the
left in Fig. 1, and when open, as shown to the
right in I‘lﬂ 1, they are ready to admit the
grain as cut by the harvester. 'The arms D?
and D’ of each holder D?or D are e alternately
closed and opened by fixed circular cams D
and DS, of which the cam D7 supports the
outer edges of the arms D? while the other
cam D? %Uppmts the outer edges of the arms
D+  Thelowest points of the cams D7 and D8
are to the right of the shaft C, so that the
arms D* and D,5, by their own weight resting
on the said cams, are opened to receive the
ograin., When the gear-wheel D’ is turned
one-half a revolution by one of the teeth-sec-
tions of the gear-wheel I3, then the respect-
ive open arms D* and D?close by passingover
the cams D7 and DS, and are entirely closed
when they arrive 1n the position shown to the
left in Fig. 1. Thus one holder 1s always
open while the other 1s ¢losed.

The straw band used for tying the grain is
preferably prepared bysuitable mechanism—
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stch, for instance, as shown in application,
Serial No. 317,082, for Letters Patent for
a straw-band-twisting machine, filed by me
under date of July 10, 1889, and allowed Oe-
tober 2, 1889. The straw band 1s placed into
the arms DY and D by hand or some equiva-
lent well-known device. The twisted and
somewhat stiff straw band rests against the
inner edges of the arms D*and D-, their outer

ends projecting through the semicircular

forks DY, formed o the upper end of each of
the arms DY and D% (See Fig. 13.)

The cam D%is supported on suitable brack-
ets of the main frame A, while the cam D' is
secured to the upper end of the sleeve A’,
which latter also supports an upwardly-ex-
tending bracket A® in the upper end of which
is journaled the upper end of the shaft C.
The latter carries at its outer end a bevel
cear-wheel C’, meshing into a bevel gear-
wheel C%, secured on a short shaft C*, mounted
to turn in suitable bearings formed in up-
wardly-extending arms A° secured to the
bracket A*. On the shaft C°is also secured
a pulley C!, over which passes a belt €% also
passing over a large pulley C° fastened on a
shaft C*, mounted to turn in suitable bear-
ings in the upper ends of the said arms A
When the main shaft I 1s rotated, it trans-
mits 1ts motion to the shaft C by the bevel
aoear-wheels 13° and I3% and the shaft C, by the
bevel gear-wheels C’ and C?, turns the shaft
C3 and the pulley Cf, which latter by the belt
C® rotates the pulley C° so as to turn the
shaft €7 in the direction of the arrow ' and
at the same speed as the driving-pulley on
the harvester.

The shaft C* operates the {wisting mech-
anism K, operating over the closed grain-
holder D* or D% as shown to the left in Ifig.
1. This twisting mechanism E is provided
with two balls E/ and IE?, secured on the outer
ends of the arms IZ° and K respectively, fast-
ened on a ball E°, secured on the lower end

of a vertical shaft £, passingthrough a sleeve

I# of knotting mechanism F, and having its
bearings in a bracket A% secured on a casing
Al supported by the shaft C. On the upper
end of the shaft I£' is secured a bevel-pinion
(x, which meshes into a bevel gear-wheel G/,
fastened on the end of a shaft G* carrying a
pinion G adapted to be engaged alternately
by the segmental gears G* and G°, respect-
ively, secured on the rim of a master-wheel
I, fastened on the shaft C*. When the latter
1s rotated, as above described, in the direc-
tion of the arrow a, said segmental gear-

wheels G' and G alternately impart a rotary

motion by the pinion G*to the shaft G* which
latter, by the gear-wheels G and G, rotates
the shaft LY carrying on its lower end the
arms E* and K4, supporting the balls E’ and
0%, respectively. The balls E” and E? when
the shaft Ef 1s turned, {ravel on the semieir-
cular forks D”, formed on the upper ends of
the arms D' and D’ of the holders D? and D3,
respectively.  The ends of the band held in
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the closed holder D? or D* project through

the forks DY and are taken hold of by the

arms E? and Et and twisted when the shatt
X% is turned. Any desired number of revo-
lutions may be given to the shaft IX%. Three
or four, however, will be sufficient to make
three or four twists in the ends of the band.
As the motion given to the shaft E' is inter-
mittent, by means of the segmental gear-
wheels G* and G, the said shaft is locked in
place after each movement by a pawl G* piv-
oted on the upper end of the bracket A® and
engaging with one end a recess formed in the
back of the bevel gear-wheel G'. The other
end of the said pawl is operated on by the
ends of the respective segmental gears G* or
(° before the latter is in mesh with the pin-
ion G°. Assoon as thesegmental gear-wheel
moves out of contact with the pinion G* said
pawl G° drops its inner end in the recess of
the gear-wheel G*and locks the latter in place,
and consequently the shaft E°.

The knotting mechanism I is located near
the twisting mechanism E and 1s provided
with thesleeve I/, previously mentioned,which
latteris provided atits lower end with a noteh
k= adapted to engage, when in its lowermost
position, a pin K¢, secured on the lower end
of the shaft E’ so as to additionally lock the
latter in place when the sleeve EF/ is in its
lowermost position.

Near the lower end of the sleeve If' are se-
cured on opposite sides the trunnions I and
I, on which are fulerumed tongs.J and J’, re-
spectively, alike in construction, and each
provided with two prongs J* and J3 of which
the former is provided on its lower ends with
a semicircular offset JY, and the other prong
J? 1s provided with a similar but smaller
semicireular offset J», as illustrated 1n IFig. 7.

On the upper end of each of the prongs J?
and J° are formed pinsJ®and.J’, respectively,
engaging guideways K* and 1P, respectively,
formed in each of the hrackets K and 1L/, re-
spectively, secured on the ander side of the
casing A*. It is understood that the bracket
IC is provided with two grooves K*and IC? for
the pins J' and J* of the tongs J, while the
bracket IL” has two grooves for asimilar pur-
pose for the tongs J’. The trunnions I and
1” project slightly beyond the tongs J and J’,
respectively, and passintovertical guideways
I{Y arranged between the guideways K? and
IK? on the brackets KK and I/, respectively.

In the lower end of the semicircular offset

Jtof each prong J? is formed a slot J% in

which 1s adapted to pass a tail-piece L or 1./,
respectively, extending through the tongs J
and J’, respectively, and secured to the trun-
nons I and 1.

The sleeve I¥ is adapted to slide vertically
up and down on the shaft IX°by a mechanism
hereinaftter more fully desceribed. When the

sleeve I is in its uppermost position, as
shown 1n Ifigs. 2 and 4, the arms E° and I&f of
the twisting mechanism are below the lower
The pins J% and

ends of the tongs J and J”’.
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J7of the prongs J® and J? of the tongs J and |
~J" are then close together in the upper parts |
of the guideways K?and K53, so that the lower

semicircular offsets J* and J° are opened.
When the sleeve I’ is now moved downward,
the open semicircular offsets J* and J% of the
tongs J and J’ pass over the arms E? and E4,
and when the sleeve F/ arrives in its lower-
most position the offsets J* and J° close into
the position shown 1in Tig. 7, by the pins J¢
and J* traveling in the outer tip-end parts of
the guideways K* and K5 (See Figs. 7 and
8.) The trunnions I and I’, by traveling in

' the guideways K* in the brackets K and K’,

firmly guide the sleeve F/ inits up and down
motion and prevent said sleeve from turning.
The ends of the offsets J° of the prongs J® are

- adapted to press on one side of the straw

20

25

band, while the end of  the larger semicircu-
lar offset J pushes the end of the straw band
under the part of the band surrounding the
sheaf of grain, as i1s hereinafter more fully
described. The ends of the bands have pre-
viously been pressed down by the tail-pieces
L and L/.

The mechanism for moving the sleeve L

and 1fs connections up and down consists,

_30

35

principally, of a dovetailed incline N, engag-
ing the correspondingly-shaped offset k* on
the upper end of the sleeve E’. The incline
N is provided at its horizontal bottom with a
dovetail fitting in a dovetailed groove N/,
formed in the bottom of the casing A* so that
the incline N is guided 1n its forward and
backward movement.
incline N is connected by rods N? with a hori-

- zontally-extending dovetailed rod N°, mount-

ed to slide insuitable guideways N* arranged

~ parallel to the guideways N’ in the bottom of
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on a shaft P, mounted to
- bearings erected 1n the bottom of the casing-

the casing A%
secured a rectangular frame N? (see Fig. 9,)
In the ends of which are fitted the curved

arms O and O/, respectively, pivotally con-

nected at dmwonal ends by a rod O° as is
plainly Shown in Fig. 9.

On the arms O and O’ are pivoted the level S
0% and O% pivotally conneeted by bolts OF

‘with the semicircular ends of an elongated

frame P, mounted to slide at the said endsin
the arms O and O’. In the top arm of the
elongated frame P is arranged a rack P/, op-
posite which is located a parallel rack P? ar-

ranged in the lower arm of the said {frame.-

The racks P’ and P? are adapted to be en-
caged alternately by a gear-wheel P°, secured
turn in suitable

A% and on the said shaft P*is secured a pin-
ion P?, adapted to be engaged alternately by
the segmental gear-wheels P* and P’ formed
diametrically opposite each other on the rim
of the wheel II. (See IMig. 2.) The gear-wheel
P? is adapted to engage altemate]} the studs
0% and O7 on the levers O° and Of, so as to
shift the respective lever to throw the frame
P up and down, permitting the gear-wheel IP°

The lower part of the

On one end of the rod N°1is |

‘a bearing R? secured- in the casing A%

that when the segmental gear-wheel P’ or

P?* meshes in the pinion P° and turns the
shaft P* and the gear-wheel P3 then the
latter, by engaging the rack P’, moves the
frame N° the rod N3 and consequently the
1ineline N, forward, so that the sleeve K’ is
lowered, and when the said gear-wheel P? en-
gages the pin O"on the lever O, then the said
lever is thrown upward. Thereby the frame
P is raised parallel with the rod N?®until the
said gear-wheel P° engages the rack P? so
that by the next segmental gear-wheel P° or
P? engaging the pinion P° said gear-wheel
P% meshes in the rack P? and movesthe frame

N3, the rod N3 and the incline N rearward,

so that the sleeve F’ is again raised to the
position shown in FKig. 2. It is understood
that the segmental gear-wheel P°® moves the
incline N in one direction, while the oppo-

sitely -arranged segmental gear-wheel P

moves the incline N back to the former po-
sition.

A pawl NS pivoted in the bottom of the.

casing A% is adapted to engage one of the
cross-arms N= so as to lock the latter, and
consequently the incline N, the rod N? and
the frame N°, in place when the sleeve F’ is
in a raised position. The pawl N°is disen-
gaged from the arm N-* by the cams N and
NS, arranged directly opposite each other on
therim of the wheel H. (See Fig.2.) A spring
N’ presses against the upwardly-projecting
end of the pawl N°® so as to hold the pawl in

contact with the arm N* until operated on

by the respective cam N7 or N8,

The casing A%, with its contents, is SWUI]G‘
into an ancrular positlon, as shown in dotted
lines in Flb 2, as soon as the knot is tied, so
as to move the twisting device E, as w ell as
the knotting device I, away from the respect-
ive holder D? or D® In order to accomplish
this an arm Q is secured on the frame AZ
and 1s provided at its upper end with a seg-
mental rack Q’, in which mesh the two gear-
wheels Q? and Q® mounted to turn on shafts
Q* and QF, respectively, held in suitable bear-
ings arranged in the casing A’. The gear-
wheel Q® is considerably larger than the
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gear-wheel Q° and in the latfer meshes a |

smaller gear-wheel Q° of such size as to make
the two gear-wheels Q® and QP equal in di-
ameter to the diamefer of the gear-wheel Q-
The teeth of the gear-wheel Q' thus coincide
with the teeth of the gear-wheel Q? so that
both gear-wheels Q° and Q? can be in mesh
with a gear-wheel R, secured on a shaft R/,
mounted to turn and to slide transversely in
On
the shaft R’ is also secured a pinion R?,
adapted to be engaged alternately by seg-
mental gear-wheels R*, R° RS and RY, ar-
ranged on the periphery of the wheel H. The
oear-wheel R can be thrown eitherin contact
with the gear-wheel Q* or the gear-wheel QY,
or it may be in mesh with both, as shown in
Fig. 5. In the latter case a movement of the

to alternately engage the racks P’ and P?, so | gear-wheels Q°, Q°, and Q° is impossible, as

120
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the gear-wheels * and Q® are both in mesh
with the rack Q and turn in opposite direc-
tions. When the gear-wheel R is in mesh
with the gear-wheel Q° and is turned so asto
rotate said gear-wheel Q° then the latter
travels downward on the rack Q', whereby

- the casing A! swings into an inclined posi-
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tion, (fshown in dotted lines in Fig. 2,) the
shaft C* being the center. When, however
the gear-wheel R is in mesh with the gear-
wheel Q' and is rotated, then the said gear-
wheel Q° turns, and also turns the gear-wheel
Q% which now travels up the teeth on the rack
Q' until the casing A*is moved back to its
former horizontal position. At this point the
cear-wheel R is shifted so as to be in mesh
with both gear-wheels Q*and Q°, whereby the
casing A'is locked in place, as previously
described. The device for moving the gear-
wheel R alternately in contact with the gear-
wheels Q® and Q° consists of a series of in-
clined blocks arranged on the periphery of
the gear-wheel H. Two sets of such blocks
are placed diametrically opposite each other
on the periphery of the wheel 1. Each set
of blocks contains the four blocks S, 8/, S
and S% each provided with an incline adaptm
ed to engage, when the wheel I rotates, one
of the faces of the gear-wheel R, so as to shift
the latter transversely for the purpose above
described. The block S i1s adapted to en-
cage the front face of the wheel R, (see Fig.
5,) so as to move the wheel R in mesh with the
gear-wheel Q% At this time the segmental
gem*-wheel R meshes into the pinion RS, ro-
tates the latter, and consequently the wheels
R and Q?, wherebythelatter travels downward
on the rackQ’ and the casing A*is shifted into
an inclined position. Assoonas thesaid seg-
mental gear-wheel R’ hasmoved out of mesh
with the pinion R? then the block S’ engages
the outer face of the gear-wheel R and 111oves
the latter in mesh with the two gear-wheels
Q? and QFf whereby the several wheels Q°, Q7
and Qf as well as the casing AY, are locked
in place.
the gear-wheel- R out of mesh with the gear-
wheel Q* andfarther into mesh with the gear-
wheel Q. As soon as this takes place the

semnental oear-wheel R7engages it and turns °

the pinion R‘3 whereby the -wheels R, Q° and
Q° are tumed and the wheel Q° tra vels upthe
rack Q' to move the casing A* back into 1its
1101‘i2011tal position, as above described. As
soon as this is accomplished the segmental
cear-wheel R leaves the pinion R? and the
next following block S*® moves the gear-
wheel R into mesh with both gear-s vheelc; Q0
and Q7 so asto lock the seveml parts In place,
as above described. This entire movement,
as above mentioned, is repeated for every set
of blocks 8, 8, 8% and S°.

The opemtmn is as follows: When the har-
vester is set in motion, the shaft I3 1s rotated
and the several parts of the self-binder are
actuated. The shaft Cf rotates at the same

429,058

The next following block S* moves

| while the shaft C makes two revolutions for
every revolution of the shaft Cv

The pre-
pared straw band is placed in the open holder
D2 or D% after which the grain is passed into
the said holder about midway, so that the
band encircles the grain in the usual man-
ner, the ends of the straw band projecting up-
ward aBove the forks D% on account of being
twisted and consequently sufficiently stiff for
the purpose. The movement of the main
shaft B intermittently turns the arms D, so
that the holder D* or D? is moved to the
left side of the machine, and itsarms D* and
D5 are closed by traveling over the cams DY
and D% as previously described, so as to
bring the said holder into the position shown
to the left in Fig. 1—that is, direetly under
the twisting mechanism K and the knot-
ting mechanism F. The balls E” and E* now
rest on the semicircular forks D of the arms
D* and D%, respectively, and as the shaft E°
now receives a rotary motion by the action
of the segmental gear-wheel G* or G° the
arms I£° and Ef carrying the said balls, take
hold of the upwardly-projecting ends of the
straw-band and give the same several twists.
As soon as this is accomplished the rotary
motion of the shaft K’ ceases and the incline
N is set in motion, as previously described,
s0 as to move the sleeve I downward until

the noteh IF* of the said sleeve engages the

pin E* and the shaft and sleeve are locked
together. The downward motion of the sleeve
K’ operates the tongs J and J’, as previously
described—that 1s, one of the tongs engages
one end of the straw band whlle the other
tongs operates on the other end of the straw-
band. The tail-pieces L. and 1.” press the ends
of the band down so that the ends can be en-
oaged by the prongs J*. EKach prong J° rests
against one side of the end of the straw band,
while the other J* in closing presses the end
of the straw band underneath the circular
part of the band—that 1s, it presses the end
of the straw band over the bundle of grain
and underneath the circular part of the band.
As soon as this is accomplished the sleeve I/
is again moved upward and the casing A
with its contents, is swung into an inclined
position, as previously described, and then
the position of the holders D? and D®is again
changed to bring a filled holder under the
twisting and knotting devices, while the hold-
er containing the bound sheaf opens its arm
to permit of the moving the bound sheaf De-
fore it reaches its former position on the
right-hand side of the machine, as shown in
IFig. 1. The new band is then placed in the
empty holder and the above-deseribed oper-
ation 1s repeated. During this time the cas-
ing A*is again swung into a horizontal posi-
tion, as pr eviously described, so that the balls
1’ and K2 of the tw 1sting device K again rest
on the semicircular forks D" of the arms Dt
and D° of the holder D* or D? under the bind-
ing mechanism K. The above-deseribed op-

speed as the driving-shalt of the havester, | eration 1s then repeated.
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It is understood that the ends of the straw |

band are pressed in opposite directions under
the band on each side of the twisted part.

Having thus fully deseribed my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. In a self- bmdel, the combination, with
an intermittently-rotated arm and two semi-
circular holding-arms pivoted at the ends of
said arm, of two circular cams concentrie with
the axis of the rotary arm, the two inner piv-
oted arms resting on tlie inner cam and the
two outer arms resting on the outer cam, sub-
stantially as set forth,

2. In a self- binder, the (301111)1113‘[1011 with a

holder, of a shaft arranﬂ*ed vertmally and
mountecl to turn, downwmdl} -inclined arms

- projecting in 0pp0$1te directions from the

20

lower end of the said shaft, and a knotter mov-

able vertically past said arms, substantially as
shown and described.

3. In a self-binder, the Combination, with a

holder, of a shaft arranged vertically and
mounted to turn, and downwardly-inclined
arms projecting in opposite directions from

the lower end of the said shaft, balls held on

the outer ends of the said arms, and a knot-
ter at opposite sides of the shaft and movable

~vertically past said arms, substantially as

30

shown -and described.

4. In a self-binder, the combination, with a
holder provided with arms having semicircu-
lar ends through which pass the straw-band

- ends, of a twisting mechanism comprising a

35

- jeeting from the

40

shaft mounted to turn, and downwardly-in-
clined arms rigidly connected with and pro-
sald shaft and traveling at
their extremities around the said semicircu-
lar ends, substantially as shown and de-
seribed.

5. In a self-binder, the cmnbmatwn with a

holder provided with arms having semicireu-

lar ends through which pass the straw-band
ends, of a twmtmw mechanism comprising a
shaft mounted to turn, downwardly-inclined

~arms projecting from the said shaft and op-

~erating over the ¢

50

balls held on the outer ends of the said arms

and adapted totravel on the said semicircular

ends, substantially as shown and described.
6. In a self-binder, the combination, with

~ the rotary twister ha,vmo inclined arms, of

55

60

two sets of tongs, each prowded with semi-
circular ends a,dapted to open and close

around said arms and connected for simulta-

neous vertical movement, substantially
shown and described.

7. In a self-binder, the eombmatmn with
two tail-pieces adapted to press on the ends
of the straw bands, of two sets of tongs

adapted to engage the ends of the straw
bands and press the same between the band
and the grain, mlbstantmlly as shown and de-
seribed.

3. In a seli-binder, the combmatlon with
the vertical shaft havmﬂ' inclined arms, of
tongs provided with two prongs, e ach hfwmﬂ

sald semicircular ends, and

a semicircular offset of different diameter
curved toward each other to close around
said arms and engage the binding material,

substantially as shown and described.

9. In a self- binder, a pair of tongs provided
with two prongs, each having
offset of different ,dlameter, in combination
with a tail-piece held in the opening formed
by the said semicircular offsets and project-

ing through a slot in the larger offset, sub-

stantially as shown and described.

10. In a self-binder, a pair of tongs pro-
vided with two prongs, each having a semi-
circular offset of different dmmeter 1n ¢om-
bination with a tail-piece held in the opening
formed by the said bemicirculm offsets and
projecting through a slot in the larger offset,

and. means, substantially as descrlbed for

moving the said tongs and tail-piece %1111111—
taneously up and down, at the same fime
closing the prongs of the tongs, substautia,lly
as set forth,

11. In a self-binder, a pair of tongs pro-
vided with two prongs, each having a semi-
circular offset of different dmmeter in com-
bination with a tail-piece held in the opening
formed by the said semicircular offsets and
projecting through a slot in the larger offset,

and ﬁxed (,uwed ouideways enﬂaﬂed by the

a Semlelrcular“

70

75

30

Qo

95

upper ends of the said prongs, 5ubatf111tla,lly_ |

as shown and described.

12. In a self-Dbinder, a pair of tongs pro-
Vlded with two prongs, e each having a semi-
circular offset of different dlameter in com-

100

bination with a tail-piece held in the opening

formed by the said semicircular offsets and

projecting through a slot in the larger ofiset,
fixed curved ﬂmdeway% engaged bx the up-
per ends of the sald prongs, and a Sleeve hav-
ing a reciprocating motion and carrying the
pwots of the said tongs, s,.ubstantully
shown and described.

13. In a self-binder, the combination, with
two parallel statmnm‘y brackets, each hawnw
on its inner face a pair of vertically-extend-

ing guideways curved outwardly and down-
wardly at their lower ends, of a vertically-re-

'01p1oeat1no sleeve between said brackets, two
pairs of tongs pivoted between their ends to

opposite smles of said sleeve and provided at

their upper ends with projections entering

said ways, the lower ends of each pair of tongs
provided with prongs, substantlally as set
forth.

14. In a self-binder, the eombmatwu with
two parallel Statloncu'y brackets, each hawn o

on its inner face a pair of Vertmally e‘itend—

ing guideways curved outwardly and down-
wardly at their lower ends, and a straight
cuideway between each pair, of a Vertleally-

reeipmefttmﬁ‘ sleeve having trunnions guided

in said straight DLlldeWELVb, a pair of tongs
pwoted on each of said trunnions and h&v-
ing projections at their upper ends engaging
said curved guideways, and curved prongs
at their lower ends, substantially as set forth.
15. In a f:(}lf bmdel the combmatlon with

ITIO .
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the two parallel brackets, each having two
vertically-extending ﬂ-mdewms on its inner
face curved downwardly and outwardly at
their lower ends, and a vertically-reciprocat-
ing sleeve between the brackets, having two
pairs of tongs pivoted to oppomie sides and
having projections at the u pper ends of their
two members engaging said guideways, and
curved prongs at their lower ends, of an in-
termittently - rotated shaft extending down
through the sleeve and provided with twist-
ing-arms at ifs lower end to operate in con-
junction with the said prongs, substantially
as set forth.

16. In a self-binder, the combination, wit.h
two sets of fixed curved gunideways, of
sleeve having an intermittent reciproe: 1t1nﬂ
motion between the said guideways, Lruu-
nions formed on the said sleeve , Sots of tongs
pivoted on the said trunnions and cuided by
the said guideways to altern ately open and
close the said tongs, and semicircular offsets
of different diameter formed on the prongs
of the said tongs and moving in opposite di-
rections, substantially as shown and de-
Seribed.

. In a self-binder, the combination, with

tu 0 bbtb of fixed curved g guideways, of a sleeve
having an intermittent reciprocating motion
between the said guideways, trunnions
formied on the said sleeve, sets of’ tongs piv-
oted on the said trunnions and guided bvthe
said guideways to alternately open and close
the said tongs, and semicircular offsets of
different diameter formed on the prongs of
the said tongs and moving in opposite direc-
tions, and a Tail- -plece secured on each trun-
nion and projecting through the opening of
the tongs and through a slot in the larger
offset, substmltmllv as shown and descubed
18. In a self-binder, the combination, with
a holder adapted to receive the straw l):szl
and grain, ol a master-wheel above said
holdel, a Cﬂbll]ﬂ‘ mounted to swing vertically
on the axis 0[ said wheel, a band twisting
device, and a Lknotting device held on tho
sald casing and opemted from said master-
wheel, albﬁttmtimly as shown and described.
19. In a self-binder, the combination, with
a vertical continuously-rotated shaft, an arm
having an intermittent rotary movement
about sald shaft and provided with kolders,
and a drive-shaft geared tosaid shaft and arm;
of a master- Wheel mounted above said arm
and geared to said vertical shaft, a vertically
intert mittently swinging casing mounted on
the axis of said master- whee], and the twist-
ing and knot-forming mechanism carried by
aid ecasing toward and from the holders and
operated irom the master-wheel, substan-
tially as set forth.
20. In a self-binder, the combination, with
a wheel provided with segmental gears p].:wed
diametrically opposite cach other of a casing
or frame mounted to swing V’Gl‘tl@dl]} on the

~axisofsaid wheel, "LthStll]”‘dGVICG comprising

a shaft earried b} sald casing and turned in-

—

| wedge-shaped blocks,

490,058

termittently by the said gear-wheels, and
downwardly-inclined arms held on the said
shaft, substantially as shown and described.

21. In a self-binder, the combination, with
a wheel provided with segmental gears placed
diametrically opposite each other,of a casing
or frame mounted to swing vertically on the
axis of said wheel,a twisting device compris-
ing a shaft carried by said casing and turned
intermittently by the said gear-wheels, down-
wardly-inclined arms held on the said shaft,
balls held on the outer ends of the said arms,

~and the holder having semicircular upper

ends on which the balls travel, substantially
as shown and described. _
22. In a self-binder, the combination, with

a vertical sleeve supporting the knotting de-

vice, of a transversely-extending incline en-

gaging the said sleeve to raise and lower 1t
and having an intermitient forward and back-
ward motion, substantially as shown and de-
Selibed

23. In a self-binder, the combination, with
a4 vertlmlly-welplocabmw sleeve ::uppmtmrr

“the knotfing deviee, of a horizontal inc¢line

engaging the sald sleeve and having an inter-
:mttent forwmﬂ and backward motmn, and a
rack and pinion, substantially as described
for imparting an intermittent forward and
backward motion to the said incline to raise
and lower the sleeve, as set forth.

24, In a self-binder, the combination, with
a sleeve supporting the knotting deviee, of
an 1ncline engaging the said sleeve and hav-
ing an intermittent forward and backward
motion, means, substantially as deseribed, for
imparting an intermittent forward and back-
ward motion to the said incline, and a lock-
ing device forlocking thesaid incline in place,
as set forth.

25, In a self-binder, the combination, with
a shaft carrying a wheel, of a casing mounted
to turn on the said shaft, two gear-wheels
mounted in the casing adapted to be turned
alternately and in opposite directions from
the said wheel, and a fixed segmental rack
secured to the frame and engaged by the said
two gear-wheels to raise and lower said cas-
ing, substantially as shown and described.

26, In a self-binder, the combination, with

a shaft and a wheel held on thesaid shaft and
provided with segmental gears and wedge-
shaped blocks, of a casing mounted to turn on
salid shaft, p.-.wallel gear-wheels mounted in the
casing, the pinion R3 mounted in the casing
to 511{10 and to turn, and adapted to engage
either or both of said parallel gear- wheels and
to be cengaged by the said segmental gears
and by the said blocks, and a stationary rack
on the frame of the machine engaged by said

two wheels, whereby the casing may be raised,

lowered, and locked, substantially as shown
and deseribed.

27. In a self-binder, the combination, with

a shaft and a master-wheel held on the said

shaft and provided with segmental gears and

of the casing mounted
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to turn on said shaft, the pinion R% mounted | each other and mounted to slide and carry

in said casing to slide and to turn and adapt-
ed to be engaged by the said segmental gear-
wheels and by the said blocks, the gear-wheel
R, held on the said gear-wheel R? two gear-
wheels Q*and Q% adapted to be engaged simul-
taneouslyoralternately by the said pinion R,
the gear-wheel Q®, meshing into the gear-wheel
Q° the fixed rack into which the gears Q? Q°
mesh, and the band-tying mechanism carried
by the casing and operated from the master-
wheel, substantially as shown and desecribed.

28. In a self-binder, the combination, with
a shaftand a wheel held on the said shaft and
provided with segmental gears and wedge-
shaped blocks, of the pinion R?, mounted to

slide and to turn and adapted to be engaged

by the sald segmental gear-wheelsand by the
said blocks,the gear-wheel R, held on the said
cear-wheel RS two gear-wheels Q° and QF,
adapted to be eng awed simultaneously or al-
ternately by the said pinion. R, an additional
oear-wheel Q° in mesh with ‘the said oear-
wheel Qf, and the fixed rack Q" in mesh with
the gear-wheels Q*and Q3, substantially as
shown and described.

29. In a self-binder, the combination, with
a gear-wheel having an intermittent rotary
motion, of an elongated frame provided on

opposite sides with rack-teeth adapted to be-

engaged alternately by the said gear-wheel,
levers pivotally connected with the said elon-
gated frame, and pins projecting from the
said levers and adapted to be engaged by the
said gear-wheel, substantially as shown and
dQSCl 1bed.
30. In a self-hinder, the combination, W1t11
a gear-wheel having an imtermittent rotaly
motion, of an elonga-ted frame provided on
opposite sides with rack-teeth adapted to be
engaged alternately by the said gear-wheel,
levers pivotally connected with the said elon-

oated frame, pins projecting from the said

levers and adapted to be engaged by the said
cear-wheel, and carved arms connected with

the pivots for the said levers, substantially as
shown and described.

31. In a self-binder, the combination, w1th |

a gear-wheel having an intermittent 1013a1'y
motion, of an elongated frame provided on
opposite sides with rack-teeth adapted to be
engaged alternately by the said gear-wheel,
levers pivotally connected with the said elon-
gated frame, pins projecting from the said
levers and adapted to be engaged by the said
gear-wheel, curved arms connected with each

otherand mounted to slide and carry the piv-

ots for the said levers, and a frame mounted
to slide forward and backward and support-
ing the said curved arms, substantially as
shown and described.

32. The combination, with the vertically-
reciprocating knottel-sleeve, of the incline en-
gaging said sleeve for raising and lowering it,
the 1eelp100mmn frame eonueeted with sald

ineline, a rack-frame within said first-named

frame, having upper and lower racks, con-
nected curved arms between the two frames
at their ends, levers pivotally connected with
the ends of the rack-frame and with said
curved arms, pins projecting from satd levers,

and the gear-wheels within the rack-frame to

alternately engage said pins, and upper and
lower racks, substantially as set forth.

33. The combination, with the twister-shaft,
the reciprocating knotter-sleeve thereon, and
the master-wheel having opposite gears for
rotating said shaft, of the incline engaging
said sleeve, a locking-pawl therefor operated

| by the master-wheel, and a reciprocating

frame connected with said incline, provided
with an automatically - operated reversing
mechanism .and operated from said master-
wheel, substantially as set forth.

HERMAN A. J. RIECKERT.

- Witnesses:
THEO. G. HOSTER,
C. SEDGWICK. |
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