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United States

Patent Office.

JACOB BEHEL, OF ROCKFORD, ILLINOIS.

Letters Patent No. 93,165, dated August 3, 1869.

m—

IMPROVEMENT IN GRAIN-BINDERS.

Thé Schedulz referred to in these Lietters Patent and making pairt of the same.

To all whom it may concern :

Be it known that I, JacoB BeREL, of Rockford, in
the county of Wmneb%g,o and State of Ilinois, have
invented certain new and useful Improvements in 'Bind-
ing-Apparatus, for the purnose of binding grain, and
for other purposes to which such apparatus may be
applicable ; and that the following is a full , cléar, and
exact description of the same. | -

The general operation of the binding-apparatus 1
am a,bout to describe, when applied to a harvester, is
as tollows:

- The grain received upon the raLuw—platform of the
harvester is collected, by a rake, into a gavel, and is
pushed, heads for emo*-t into a cradle having a flaring
month to admit it, and dn ect 1t into & ring-carrier, by
which a eumple%mg;-belt or strap, and the bmdmg—
material, drawn from a spool, are carried around the
gavel.

The end of the compressing-belt is carried round the

gavel, under a spunn-twbwn sufficient to compress

it for bmdmg, and the bmdlnu-untm tal carried round

the compressed gavel, is sev eu,d from the mass on-the

spool, and has 1135 ends united so as to secure the band,
atter which the compressing-belt is released and Wlth-
drawn from the bound sheat leaving the latter free to
be discharged, by hand, or {}Ellelﬁlbe from the cradle
in which the bmdmn‘ s eﬁ’eeted
The object of the first part of the invention which
constitutes the subject-matter of the present patent,
is to enable the band to be eompressed, and the bind-
ing-material to be applied and secured, by the appli-
cation of power to one shaft or wheel, although the
band-securing mechanism be stationar y, or, in other
words, be not carried around the gavel.
| Tlnb part of the invention consists of the combina-~
tion of a ring-carrier, or its equivalent, for carrying
the hmdmw—nmtel ial, a,nd a compressing-strap,or either
of these, around the pomtlon of the gavel, and of a sta-
tionary band-b_e(,mmu Instrument, with the same driv-
ing-shaft, by means of a cluteh, of other suitable con-
nectmg and disconnecting - mechanism, operating in
such manner that the ring-carrier, or its equivalent, and

the band-securing mechtml:,m, ave alternately connect-

ed with the dl'iving-sha—f't, so that while-one is being
operated thereby, the otlier is disengaged therefron.
This improvement retains all the advantages inci-
dent to a stationary band-securing mechanism, and
yet relieves the operator of the apparatus from the
necessity of shifting his hands from one part of the
machine to another, whereby time is lost, and confu-
ston apt to be created. The band-securi mrr instrument
which I prefer to use in‘this combination, is the tying-
bill, heretofore invented and patented bv me, but some

other of the known band - securing instruments may

~ Dbe substituted for Iy tying-bill in this combination,

i+

ism be adapted to it, and the band-securing instru-
ment be arranged so as to be stationary in the ma-
chine, while eombined with the driving-shaft, that also
operates the ring-carrier, by & -cluteh, or its equiva-
lent. |

My invention, consists further, of the arrangement
of thre mechanism for transmitting motion to the band-
securing . mechanism, and the . ring-carrier, from the
same driving-shaft or wheel, in such manner that the

latter may be revolved in the same direction while

operating the band-securing mechanism and the ring-

carrier, whereby the necessity of reversing the move- -

ment of the driving-shaft or wheel is avoided.

My invention consists, further, of the eombination
of a turning detachable holder, for the compressing-belf
or strap, with a detent fitted with two stops, and ar-

| ranged to slide upon the ring-carrier, in the direction

of its periphery,.so that the liberation and subsequent
arrest of the detachable strap-holder, for the purpose
of letting go and recatching the compressing-belt, may
be effected by sliding the detent in alternately oppo-

site directions upon the ring-carrier, or its equivalent,

for carrying said detent and detachable strap-holder.
My invention consists, further, of the combination of
the ring-carrier with 2 curved guard set apon fthe
fmme-work of the binding-apparatus, so close to the
ring-carrier that the head of the compressing-strap or
belt canuot pass between the two, and that the head

| of the belt may be caught by the. guard in case it es-

capes from the strap-holder.
My invention consists, further, of the combmatlon of
the ring-earrier with a curved btlt—guard composed of

| two memberg, separated by a gate-way, of sufficient
size to permit the passage of the head of thé compress-

ing-strap, so that it may be readily passed to the in-
ner side of the guard.
My invention consists, farth er, of thearran wement of

the curved belt-gnard, the detachable strap- holder, and

the ring~carrier, in such manner that the inner curved

surface of the belt-guard is in close proximity to the

track pursued by the outermost arm of the detacha-
ble strap-holder, as carried by the ring-carrier, so that
the head of the compressing-strap is held by the guard
in the position to be picked up by the strap-holder in
its movement by the ring-carrier, or its equivalent, for
carrying the strap-holder.

My invention consists, turther, of a cord-holder which

is a combination of two jaws, provided with ribs, serrated
in the same direction, the one jaw constructed to move
longitudinally to and fro along the other, so that the
binding-material, when once engaged betweeu the jaws,
is moved by each reciprocation of the sliding jaw to-
wards one end of the cord-holder.

My invention consists, further, of the combination of

provided the remainder of the band-securing mechan- |
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the serrated jaws of the cord-holder with one or more
fingers, for the purpose of pushing the binding-mate-
rial into the gripe of the jaws.

My invention consists, further, of the combination of
the cord—-lmlder having jaws, one of which moves lon-
gitudinally upon the other, with a knife or knives op-
erating in connection with said jaws, so that the bind-

ing-material is severed by said knwes after it is in .

the gripe of the jaws, and at a point between the jaws
“and the position of the gavel, whereby the new end
formed by cutting is left in the gripe of the jaws.

My invention consists, further, of the combination of,
the cord-holdel, having jaws, one of which moves to
and fro upon’ the other, with a belay-hook, that pre-
vents the blndlnﬂ-material from being dmgged longi-
tudinally from the said Jaws. -

My invention consists, fur ther in the combination of
-a cord-holder, having ,]ra,ws, one of which moves to and
fro upon the nther, with one or more fingers project-

ing across the slit between the jaws, and with a belay-

hook, so that the binding-material is both pushed into
the gupe of the vas and prevented from be:m Foq pnlled
nut.

My inv ention mnsmts further, of the combumtwn of
the movable jaw of the cord-holder and the detent-
stops of ‘the detachable strap-holder, with the same

slide, or its equivalent, so that the cord-holder and

detachable strap-holder are both actuated by the same
'.mstrument |

| My invention consists, further, of the combination of
the ring-carrier, the movable jaw of the cord-holder,
and the movable blade for severing the binding-mate-

rial, with-rotating cams, in sueh manner that the clos- |

'mg-mowment of the cord-holder is effected by two
steps, the first of which effects the seizure of the bind-
ing-material, and the, last of which effects its sever-
ing.

My invention consists, further, of the combination

of a stationary band -securing mstrument with the |

ring -carrier and the slide, or other insﬁrumeut, for

acluating either the movable jaw of the cord-holder,
the movable shear-blade, or the detent of the detach-

able strap-holder, or two .or more of these three ap-

purtenances of the ring-carrier, with cams connected

with the mechanism that tmnsmlts motion to the
band-securing instrument,.so that one or more of the
said appurtenances of the ring-carrier may be operated

by imparting motion to the stationary band-securing
instrument.

"My invention consmts, further, of the. combination

- of the band -securing instrument with a revolving

shaft, by means of a crank and slotted connecting-
rod (or their equivalents) and a segment and pinion,
the whole operating insuch manner that the movement
of the band-secmngmstrument toward and from the
position for tying, and the turning of said instrument
for securing the band, are effected alternately by the
revolution of one shaft.

- My invention consists, further, of the combmatmn-
of the swinging gate, or stock that carries the band-
- securing instrument, wmh a stud and stop, to deter-
mine the position of the band- securing instroment
during the securing of the band.

My invention consists, further, of the combination |

of the swinging gate, or stock of the band-securing
instrument, with a finger swinging on a centre distinct
from that of the swinging gate, for the purpose of
gathering or holding the two members of the band to
the notch of the shleld-plate

- My invention consists, further, of the comblnatlon
of the swinging arm or frame for 'the spool of binding-
material with a disk-head (for transmitting the detain-
ing-force to the said material) that is separate from
the spool, so that one spool of material may be sub-
stituted for another, without the necebsu:y of having
a disk-head upon each

| s_md
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My invention consists, surther, of the combination

| of the swinging frame or arm for the spool of binding-

material with a spool-shaft that is Temovable endwise
therefrom, and with a holder, to maintain the spool-
shaft in its position, so that 1311& spool may be readily
withdrawn or replaced and secured in the spool- frame,
by withdrawing or replacing the holder and the. bpool-
shaft' on which it acts.

My invention consists, further, of the combmauon |
of the stop that holds the rmg-caaner in its position,
during the securing of the band, with the band-secur-
ing m%rument by a cam (or other instrument) that
permits the movement of the stop and ring-carrier
during the securing of the band, so that binding-ma-
terial is then rendered up for formmg the tie of the -
band. =
My invention conswts further, of the combination
of the swinging frame or arm for the spool of binding- -
material with a spool-shaft that is removable endwise
ther efrom, a holder, to hold said shaft in its position,
and a spring, to keep said holder in place, and deter—

‘mine the tension upon the blndulg-materlaﬂ or per-
‘form either of these functions. |

It order that the operation of my various combmfm N
tions may be understood, I will proceed to describe o
bmdmg-&ppmatus whmh embodies them all in the best

form which I have thus far devised, and I will refer to

the accompanying drawings thereof, in which—.
Figure 1 represents a plan of tlm apparatus;
Figure 2 represents a side view thereof;
Figure 3 represents a rear elevation the:l ecrf'
Figure 4 represents a rear view thereof, with cer-

tain’ portions removed,to pernut others to be seen;

Figures 5 to 23 repr escnt views of certain pa,rts of
the apparatus,-detached from the remainder, and des-
ignated by the same letters of reference as are applied
to them where they appear in the preceding figures,
some of such parts being drawn upon a la,rger scale
than the other figures.

The apparatus wplesented in the said dmwmgs 18
of a suitable form to be applied to a harvesting-ma-
chine, and to receive a gavel of grain tmm ‘the rak-
mg—platfm m thereof. |

The ring-carrier A of this apparatus, and the de-
vices for supporting it, are mounted in a frame-work,
composed mainly of two cireular frames,; B B, and of
the platform or base C, to which they mre made fast.

"These frames are lined at each side of the ring-ca-
rier with sheet-metal, D D', so as to form & cmdle in
which the grain is inserted for binding; the front por-
tion D of the cradle being made flaring, in order to
admit the grain more readily, and dlreot. it info tht,
ring-carrier.

The ring-carrier A is constructed with an inner
flange, b, and an exterior rim, furnished with cog-
teeth b‘ and the flange and rim are conmected by
studs, b“ so that a Ilnfr-ﬁame of great strength and
nfrldlty, and yet of ]lﬂ‘llt weight, is produced. |

'__[‘Lle perinhery of this rmg—-cmuel has a groove, e,
tnrped in it, to receive the treads of three wheels, 0
I3t E?, whose arbors turn in bearings secured to the
frames B BY, and as the guiding-groove e is upon the
ring-carrier, and is not formed in the treads of the

‘wheels, the groove is protected from strmta by the

substance of the ring-carrier.

The cog-teeth b, at the rim of the rmg-cam 191', gear
nto a wheel, through wluch motion isimparted to the
ring-carrier.,
This wheel I? s fitted to turn loosely upon an 'ubar
a, which also supports a second cog-wheel, P, of the
same size as the first, and this %econd Whe(.,l rrears into
a cog-wheel, F?, whose shaft a! turns in bcmlngs se-
cured to the i1 clme-wmk of the apparatus, and is fitted -
with two crank-handles, G G, to whichh the hands of-
the operaftor are ..-mpphed SO t)ha,+ this crank-ghaft o




becomes the driving-shaft of the apparatus, and the
cog-wheel F? the driving-wheel. |

In order that the band-securing mechanism and the
ring-carrier may both be operated by turning the driv-
ing-wheel F? and yet that the band-secusing mechan-
ism mMay remain at rest on the frame-werk of the ma-
ching, while the ring - carrier is carrying the band
“around the gavel, and that the ring-carvier may remain
at rest while the band-securing mechanism is opersied
to secure the band, the intermediate cog-wheei ¥ is
connected alternately, by means of a cluteh, with the
cog-wheel If (that transmits motion to the ring-car-
rier) and with the arbor @, (that transmits motion, as
hereinafter described, to the band-securing mechan-
ism,) and in order that the operation may be auto-
matic, the clutch is coutrolled by the driving-wheel T2

The moving member of the cluteh consists of a
tooth, ¢, (fig. 15,) arranged within the casing formed
by the disks and rims of the two cog-wheels F F1, so
that it is protected from straws and duss.

1his tooth 1s connected with a spring, ¢, (fig. 14,)
that tends to force ‘it from the arbor ¢ into a notel,
formed in a circular 1ib, ¢% on the interior of the cog-
wheel I, and when the tooth is engaged in this notch,
the cog-wheel I and the ring-carrier A are connected
with the mtermediate cog-wheel F' and the driving-
wheel ¥4 and are forced to turn with the driving-
wheel. - | | |

The arbor « is fitted with a hub, ¢*, having a tooth,
¢!, at its periphery, at such distance from the arbor
that when the cluteh-tooth ¢ is disengaged from the
noteh of the rim ¢? it is in position to engage with the
tooth of the hub ¢, and vice verse. Hence; when the
movable clutch-tooth ¢ is engaged with the arbor a,
the cog-wheel I' and the ring-carrier A are discon-
nected from the driving-wheel, and remain at rest,
while the band-securing mechanism, connected with
the arbor «, 1s operated by the same driving-wheel.

In order that the operation of the cluteh may be
controlled by the driving-wheel F?, the movable cluteh-
tooth ¢ is formed with a projection, ¢®, that extends
through an opening in the rim of the wheel F, within
the range of travel of a cam, ¢%, carried by the driv-
ing~-wheel 1% so that whenever the driving-wheel cam
¢® and the projection ¢ of the clutch-tooth come in
contact, the clutch-tooth is forced inward, whereby it

is disengaged from the notch of the wheel I¥, and en-

gaged with the disk ¢’ of the arbor «.
In order that the driving-wheel F? may be moved

continaously in the same direction, whether operating

the ring-carrier or the band-securing mechanism, the
wheels ¥ I B° IS, that transmit motion from the ar-
bor @ to the instrument for securing the band, are so
arranged that the arbor ¢ may revolve in the same
direction as the cog-wheel F.

In the apparatus represented in the drawings, I have
proportioned the parts of tlie machinery in such man-
ner that six revolutions of the wheels T I'y when
connected, are required to turn the ring-carrier one
complete revolution for encircling the gavel with the
compressing-belt and binding-material, and that one
revolution of the arbor «, with the wheel F, is re-

guired to operate the band-seeuring mechanism for se-

curing the band for o sheaf of grain. |
In order, therefore, that the cluelh may be operated
by the driving-wheel cam ¢’ only when the ring-carrier
has completed its vevolution, the driving-wheel.is made
~two and one-third times the diameter of the cog-wlheel
Iy so that three turns of the driving-wheel correspond
with seven turns of the wheel I, and consequently
the cam ¢° (of the driving-wheel) and the projection ¢
(of the clutch-tooth) will come in contact only every
seventh turn ot the cog-wheel B,
- When the cluteh is engaged with the disk-tooth ¢,
it i carried around within the circular rib ¢ ot the

wheel F, (which, being digconnected from the wiieel

93,165

I'L is then at rest,) and is thereby maintained in en-

-pagement with the disk ¢, until the latter, and the ar-

bor with which it is connected, have completed a reve-
lution, and brought the clutch-tooth again opposite
the notch of the rim ¢ whereupon, as the ¢am ¢° has
in the mean time been carried away from the position
of the noteh, the cluteh-tooth is disengaged (by the
action of its spring) from tlie disk and arbor a of tlie
band-securing mechanism, and is re-engaged with the

cog-wheel I of the ring-carrier.

In order that the ring-carrier may not retrograde
under the strain. of the compressing-belt, when the
ring-carrier is disengaged (by the action of the clutch-
tooth) from the driving-wheel F®, a spring-stop, H, is
provided. = . ! |

This stop operates in conneetion with a tooth, 4,
that is secured to the ring-carrier A, and is inclined -
at its front side, so as to raise the stop H, and pass

beneath it, as the ring-carrier completes ifs revolution.

The rear side of the tooth d is radial, or thereabout,

| with the ring-cairier, so that the tooth does not tend

to disengage itself from the end of the stop H, with
which it is brought in contact by the strain of the
compressing-belt, as soon as the ring-carrier is liber-
ated from the driving-power by the action of the clutch-
tooth c. | |

- The ring-carrier carries a detachable strap-holder,
(for carrying tlie compressing-strap around the gavel,)

and the cord-holder or forceps, for carrying the bind-

_proper position

ing-material around the gavel. o

The detachable strap-holder I is located at the side
of the ring-carrier at which the gavel is entered, and
the cord-holder J is located at the rear side of the car-
rier, so that the substanece of the ring-carrier is inter-

‘posed between the compressing-strap and the binding-

material, thereby preventing the one from interfering
with tlie other. |
The detachable strap-holder I has three forked arms,
to receive and hold the head of the compressing-strap,.
and is constructed to turn on a pivot. Its plate ¢
(see, particularly, figs. 9, 10, 11, and 12,) is received
in & circular socket formed in the face of the ring-car-
rier, and is provided, at its hinder side, with three teeth
or pallets, 4!, which engage, in succession, with the two
stops h I of a sliding detent, M, that is operated (as
hereinafter described) after the sheaf is bound, to re-
lease the pallet corresponding with the forked arm

that holds the compressing-belt, and permit the strap-

holder to turn sufficiently to let go the compressing-
belt, and then stop the further revolution of the strap-
holder, (by engaging with the next succeeding paliet,)
so as to hold it, with its next succeeding arm, in the
to catch the head of the compressing-

belt. . S
“In order that the detent may thus operate, it is
fitted with the two bar-stops I I/, separated trans-

| versely by a space as large as the breadth of a pailet,

arrd so arranged that their adjacent ends overlap.
Hence, when the detent is in the position represented
at fig. 10, (which is the position it occupies while the
ring-carrier is revolving around the gavel,) the bar-
stop I is in the track of the pallets ¢, and prevents
the strap-holder from. turning. If, however, the de-
tent be moved in the direction of the arrow ¢* in fig.
10, the stop It is withdrawn from the track of the pal-
let, and the strap-holder is permitted to turn (under
the strain of the compressing-belt) a short distaunce,
until the pallet comes in contact with the second bar-
stop I, asseen in Figure 10°, by which the strap-holder
is held from turning, until the detent is moved in a
direction the opposite of that indicated by the arrow
i in fig. 10, a sufficient distance to carry the end of
the second stop ' past the track of the pallet ¢', which
is thus liberated, while the first stop h is interposed, by
the samne movement of the detent, in the track of the
next seceeding pallet, so that the strap-holder 1s per-



mitted to turn (by the liberation of the first pallet) a
sufficient distance to let go the compressing-belt from
the forked arm that held it, and is then stopped or ar-
rested, (by the contact of the mnext succeeding pallet
with the first stop,) with its next succeeding forked
arm, in the position required to catell the head of the
compressing - bolt, and hold it, while being carried
around the gavel of grain to be bound next.

- The compressing-belt or strap m is, in this instance,
a leather cord, or round belt, having one of its ends
formed into a head, a2, fig. 11, by knotting it, so that

1t will not pass through the croteh in the forked arms

of the compressing-strap holder I. o

In order that this compressing-belt may compress
the gavel with the requisite force, it is made fast to
the end of a vibrating arm or lever, L, that is acted
upon by a strong V-shaped spring, L', which thus ex-
erts tension upon the belt. |

The belt, proceeding from the vibrating arm, is
passed to and fro over pulley-sheaves {1, so that the
ario, in giving up and taking back the belt, need m-ve

only a distance equal to one-third of the movement of

the belt. |

The last pulley-sheave, 7, delivers the belt.in a
proper direction to pass to the strap-holder. |

In order that the head of the belt may be readily
taken up by the strap-holder when it becomes acci-
dentally disengaged, o.curved guard, £ 17, is applied to
the frame B, with its flat side far enough from the
- adjacent face of the ring-carrier to form a slot, through
whiclh the body of the compressing-belt can pass easily,
but not wide enough to permit its head to pass.
Hence, if the head of the belt become disengaged
from the strap-holder, it is caught upon the inner
curved side of the guard f f', and, as this side of the
guard is artanged in close proximity with the path
pursued by the end of the forked arm of the strap-
holder 1 that happens to be outermost, (see fig. 11,)
and is concentric with the ring-carrier, the head of the

‘Delt is in the proper. position to be picked up by this

arm in its revolution with the ring-carrier.

to the strap-holder in preparing the apparatus for
work, or atter a new liead has been ‘made upon the
belt, the guard is provided with a gate, £ large enough
to permit the belt-head to pass easily.

The sides of this gate are inclined downward, sothat

the member of the guard above the gate overlaps the

member that is below the gate, and as the strain on |

the belt tends to draw its head downward toward the
guide-pulley 7, it cannot accidentally escape through
the gate, because such escape could be effected only
by an upward movement. R

~ As the belt-head wears off in use, the belt, when first
applied to the machine, is made considerable longér
than necessary for work ; and the surplus length is
formed into one or more loops at thie vibrating arm L,

at the time it is made fast thereto Then, when abelt-

head is worn off, a new head may be formed by knot-

ting the free end of the belt, and if the effective length |

of the belt be thereby made too short, some of the sur-
plus may be let out at the vibrating arm by untying
the belt and retying it. ' |

The cord-holder J is composed of two members, 5 41,
one of which, 5%, is fixed to the ring-carrier A, while
the other, 7, is constructed to move thereon in the di-
rection of its periphery. B -

The opposing faces of the two members are provided
with serrated aibs g ¢, (see figs. 6 to 9) so as to form

ribbed jaws to hold the binding-material, and the ribs

L

of the movable jaw are arranged to enter between those
of the fixed jaw. =~ | - |

The face of the movable jaw is pressed toward the
face of the fixed jaw, by means of a spring, 72 that
connects the movable jaw with the slide M that op-
erafes ity so that the binding-material entered between

4

“both members of the band around the
held by the cord-holder.
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the two is held by griping it. The serrations of the
jaws are like saw-teeth, all pointing in a downward di-
rection, so that the rise of the movable jaw does not

‘tend to withdraw the binding-material from Letween

the jaws, while its descent moves the material further
downward. Hence, at each double reciprocation of
the movable jaw, the tag end of the band, that remains:
between the two jaws after the band is cut loose, is
worked progressively downward, and finally discharged
at the lower ends of the jaws, where there is nething
to catch it. L ' S

The upper end of the fixed jaw 7' is bevelled or in-
clined inward, so as to form a mouth which receives
the binding-material and guides it to the face of the
movable jaw j, and the movable jaw is fitted with two
fingers, ¢* ¢°, which project outward from its ‘face, so.
that when it 1s raised, these fingers project across the
slit between the seriated ribs of the jaws. Moreover,
grooves ¢’ are formed in the fixed jaw 57, to permit these
fingers to pass downward; hence when the binding-ma-
terial enters the month of the cord-holder, it passes
beneath said fingers, and when the movable jaw is then
depressed, these fingers bear upon the binding - ma-
terial and push it into the gripe of the two serrated
Jaws. | S - | -

The Dbinding-material is drawn from a spool, N,
whiclr 18 piaced below the position from which the
cord-holder starts, when the gavel is to be encireled
with cord, and to which it is retwrned when the band
around the gavel .is ready to be secured and severed
from the.mass of material wound upon and extending
from the spool; and the portion of the material ex-
tending from the spool to the band, is prevented from

rising above the proper position for tying, and is re-

tained within the range of the cord-holder by the
tongue or projection s of a shield-plate, O, that in-
tervenes between the .cord-sceuring mechanism and
the position of the gavel; hence when the cord-holder
carried by the ring-carrier approaches the completion
of 1ts revolution round the gavel, to regain its starting-

. , - point, it rises under the line of binding-material ex-
In order that the Delt-head may be readily applied |

tending from the -notch formed by the tongue of the
shield-plate to the spool; and takes it‘into its mouth,
without releasing the end. already griped, so that
gavel are tlien

Inorder to sever the band encireling the gavel from
the remainder; to loose it from the cord-holder, and to
leave the newly-fornied end of the mass. wound on the
spool in the gripe of the cord-holder, ready to be car-
ried around the succeeding gavel of grain, a knife or
shiear-blade, 7, is secured to the face of the movable
jaw 7 of the cord-holder, between its ribs and the posi-
tion of the gavel, and a corresponding blade, 7, is se~
cured to the.fixed jaw 5. - -

The movable blade » projects from the face of the

“movable jaw across the track of the binding-material,

as the fingers ¢* do, and the fixed blade 7 is arranged

- to project crosswise -beneath the binding-material, so

that when the movable jaw is/depressed, the edge of
the movable blade passes by the edge of the fixed
blade and severs the material between the two.

The blades are so arranged, relatively to each other

‘and their respective jaws, that the distance between

the édges of theLlades, wlien the movable jaw is raised

to-its highest point, is greater than the distance be-

tween thie under sides of the fingers ¢2 of the movible

»

jaw, and thie upper ends of the serrated ribs ¢* of the -

fixed jaw; hence the knife-edges do not pass by each
other, to sever the binding-material, until it has been
pushed within the grasp of the serrated jaws by the fin-
gers. Theendof the binding-material extending to the
spoolis thus left in the gripe of the jaws of the cord-
holder. In order to prevent it from being drawn forth

in the direction of the length of the ribs of the jaws, a
‘helay-hook, ¢', is applied to the fixed jaw j' between




its ribs and the periphery of the ring-carrier.
hook projects across the slit between the ribs of the
- two jaws, and its upper side 1s inelined so as to guide
the binding-material, when forced downward by the
fingers, over its pmnt hence, when the binding-ma-
terial is forced downward by the descent of the fingers
of the movable jaw, the binding-material is pushed
down below the point of the belay-hook, and passing
beneath it, is thereby overlapped and prevented from
rising between the jaws, although the fingers rise and
leave it, so that whatever strain is applled to the bind-
mg—m%telnl must of necessity be in a direction cross-
wise to the length of the 1ibs of the jaws.

The fixed jaw is connected at its outer edge with
the ring-carrier by the portion ¢°, which prevents the
binding-material, when caught in the mouth of the
cord-holder, from being dragged immediately through
the slit between the serrated jaws by the tension ap-
plied to the mass upon the spool N.

In order fo simplify the mechanism, the movable
-~ jaw of the cord-holder is connected with the same
slide M that carries the stop-bars A I’ of the detach-
able strap-holder, and acts as the detent therefor.
This slide is operated to open and close the cord-

holder and liberate and stop the movement of the |

strap-holder, in the following manner:

The sllde is extended along the lmfr-mmer to a
portion of it which is opposite the cog—wheel Ft at the
time the ring-carrier is disengaged from the cog-wheel
I and the driving-wheel, by the action of the cluteh,
as hereinbefore descx lbt‘d

The slide is there connected with two elbmv—levers
P P, whose rounded heads . are constructed to pro-
trude beyond the periphery of the ring-carrier. The
forrn and relative arrangement of the levers are such
~that when the head of one protrudes from the periph-
ery of the ring-carrier, that of the other does not;
and as the heads of the elbow-levers extend toward

each other, the depression of one, P, moves. the de- |

tent-shide M in the direction (see AITOWS in figs. 5, 6,
9,) required to open the mouth of the cord-holder, and
permit the first movement (before described) of the
strap-holder, at the same time turning the second
elbow-lever P, and causing its head to protrude,
while the depression of the head of this second lever,
P’,. moves the detent-slide in the opposite direction,
tllt‘:I‘&b}T closing the cord-liolder, causing its ﬁngers
g ¢* to push the binding-material into the gripe of the

serrated jaws, and finally effecting the severing of the |

cord by the shear-blades, and also at the same fime
liberating the pallet of the strap-holder and letting go
the compressing-belt. -

The opening of the cord-holder may be effected at
one operation, or by a single continuous movement of
the detent-slide, by the eThow-lever P 3 but as there
must be a period of time.between the griping of the

binding-material and its cutting, to permit the band .

to be secured, the movement of the slide M, by the
elbow-lever P’ in the direction opposite to that indi-
cated by the arrows in figs. 5, 6, aud 9, must be ef-
fected by two steps semmted by all mtelml of rest,
the first step being of sufficient length to push tlle
binding-mnaterial 160 the gripe of tlle serrated jaws,
and the second of auﬂluent length to effect the sever-
ing of the material by the shu.:u-bl&{lbs and the liber-
ation of the pallet of the str:«lp'-holde.r, so that the

compressing-belt may be released, and may be with-

drawn from the gavel by the .;u,tlon ot the swinging-
belt arm L and 1135 spring L.

The several movements of the elbow-levers P P
required to thus move the detent-slide M, are effected
by two cams, z 2/, applied to the cofr-wheﬁl K,
first, @, of them,, cans, projects SllﬂlClelltlj from the
vimg of the wheel that carries it, to depress the hiead of
cither elbow-lever I or P to 1tb greatest extent.

'Fliis caun and the elbow-lever P are 0 located upon

This
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the members that carry them respectwely, (the cog-
wheel F' and ring-earrier,) that when the cord-holder
arrives at the proper position (r elatively to the band-
securing mechanism) for receiving the hinding-mate-
rial, the cam x and the head of the elbow-lever I are
then at those parts of the cog-wheel I and ring-
carrier A that come opposite each other. Omse-
quently the continned movement of the cog-whec: and
ring-carrier causes the cam 2 to act upon and depress
the iirst elbow-lever P to its full extent.

The second cam 2” and the second elbow-lever P’ are
so located in like manner, that when the cord-holder

| arrives at the proper position for griping the binding-

material, they are at the parts of the cog-wheel and
1111#-0311181‘ which then come opposite to each oiner.
Oousequent]y the movement of the cog-wheel F*
causes this second cam to act upon and depress the
second elbow-lever; but as this cam is shorter than
the first one, the depression is sufficient only to move
the detent-slide the first step of its return movement,
and to effect the griping of the binding-material, with-
out cutting it or liberating the pallet of the strap-
holder.

The second cam 2’ is at such a distance from the
clutch-tooth ¢ on the cog-wheel K, that the clateh-
tooth is operated by the cam ¢® of the. driving-wheel
F?, immediately after the second elbow-lever head is
dbpl assed. Consequently the ring-carrier is then dis-
engaged from the cog-wheel I, as betore described,
and remains at rest Wlth the semnd elbow-lever P"
opposite the centre of cog-wheel ¥? while this cog-
wheel continues to revolve. in eannection with the
arbor ¢ that transmits motion fto the band-securing
instrument, for the purpose of &ctua,tmﬂ this ulstru-

ment.

As this cog-wheel R completes its revolution for
this purpose, the first cam 2. is brought in contact
with the head of the second elbow-lever P, and com-
pletes its depression, thus effecting the severing of
the band and the llbemtwn of the compressing-belt,
and leaving the cor d-holder and detachable strap-

holder in the proper conditions for carrying the end

of the binding-material and compressing-belt around
the next succeeding gavel to be bound. -
The mechanism for securing the band is attached

 to the frame-work of the machine in such position that
" the band-securing instrument can operate upon the

portions of the band extending between the cord-
holder and the notch of the shield-plate, when the
rmg-ea,mer completes its revolution.

- 1 prefer to use in my present apparatus the band-
securing mechanism, invented and described in pre-
vious patents gr&uted to me for binding-apparatus,
and consisting essentially of a tymg—bﬂl and 1ts ap-
purtenances.

This tying-bill Q (a detailed descrlptmn of which
and its appurtenances is given in my said previous

' patents) is secured to a shatt, 2, which is carried by 3

aate, R, that is constructed to swing upon an arber, 2,
toward and from the adjacent face of the rmmcamm
A, so that in its forward movement its beak i is carried
across the slit (between the shield-plate O and the ring-
carrier) thloug:h which the binding-material extends
from the gavei.to the cord-holder.

The arrangement of the swinging gate -also 1s such, |

-ldatwely to the tongue s of the shleld-pl.a,te and the

position of the cord-holder when the ring-carrier stops
for the tying of the band, that the tying-bill, when
moved forward, (as seen in fig. 18,) comes in contact
with those pmtwnq of the two members of the band
around the gavel, which extend between the notch of
the gnard-plate (formed by the tongue s) and the cord-
Liolder.

When the tying-bill is in this forward pomtwn, it is
revolved by turning its shatt z to tie the band -into a
knot, and is then 1mmedla,tely drawn back from the




face of the ring—carfier to let go the knot, and resume

- its position out of the track of the binding-material

when extended from the spool around the gavel.
The forward and return movemeénts of the tying-

bill and its revolution for tying, are all effected by the

revolution of a shaft, 2% which is copnected by two

sets of bevelled wheels 1, F4, % F¢ and the shaft a’,
with the arbor a of the cog-wheel T,
In order that this shaft 22 of the band-securing

- mechanism may move the tying-bill forward and back,

it is fitted with a crank, S, whose pin s engages in a
slot of a rod, T, that is pivoted to the swinging gate
I of the tying-bill, so that during one portion of the
revolution of the shaft z% the crank-pin bears against
one end of the slot, and pushes the swinging gate
torward, and during the last portion of the revolution
of the said shaft, the crank-pin bears against the other
end of the slot, and draws the swinging gate back to
1ts position of rést, while, during an intermediate por-
tion of the revolution of the shaft, the crank-pin trav-
erses the length of the slot, leaving the swinging
gate and its tying-bill' at rest in their forward posi-
tions for tying the knot.

In order that the shaft z* may also effect the revo-

lution of the tying-bill, the tying-bill shaft z is fitted
with a cog-pinion, F7, and the shaft z* has a cog-seg-

- ment, I, secured to it in such position, relatively to

the crank 8, that the first footh of the segment en-
gages with the pinion F7 as soon as the tying-bill has
reached its forward position, and then commences to

~-turn it, while the length of the cog-segment and its
- radius are such that it completes the revolution of the
pinion IF" and tying-bill Q before the crank begins to |
draw the tying-bill back. | |

As it is desirable that the tying-bill should be re-
tained at its forward position during tying, a stud, v,
is affixed to the swinging gate R, in a position to come
in contact with the adjacent face of the ring-carrier A

when the tying-bill is in its forward position, and pre-

vent it from moving beyond its proper position, while

the action of the segment F* upon the pinion F7 pre-

vents the tying-bill from retrograding until the tying
is effected. S | -

The stud v and face of the ring-carrier thus act as
stops to determine the position of the tying-bill, which

Is the band-securing instrument in the present exam- |

ple; but the face of the ring-carrier may be replaced

by a fixed stop, without changing the mode of opera~.

tion. . |
When the revolution of the crank S has been com-

‘pleted, the cluteh-tooth ¢, carried by the wheel I, re-

turns to the position of the notech of the circular rib

‘ot the wheel I, and disengages from the hub of the

arbor @, as before described, thus leaving the tying-
- bill at rest until the next succeeding gavel has been
- compressed and surrounded with binding-material.

- As it is desirable that the tying-bill should not be
misplaced by the aceidental turning of the wheels ¥
F* I¥® I° or shaft «% during its disconnection from the

driving - wheel, the arbor @ is fitted with a disk, v,

fiattened at one side, and a spring, w', is provided to
press upon this flat side when the disconnection takes

place, and exert a sufficient detaining-force to hold
the members of the band-securing mechanism from

moving accidentally fromn their proper positions.

~ In order to held the two members of the band that
1s around the gavel together at the noteh of the shield-
plate, a finger or lateh, U, is provided. This finger is
secured to a stock, U, figs. 2 and 20, which is con-
structed to swing upon a pivot, 24, fig, 20, secured to
the shield-plate O, and the swinging-finger stock is
slotted, to receive the end of a stud, n, fig. 17, which
projects from the swinging wate of the tying-bill, so

that when the tying-bill is moved forward, the finger |

U is moved in-advance of it by the aetion of the stud
n upon the side of the slot in the swinging-finger stock
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U’, and is caused to pass beneath the binding-mate-

rial and gather the lower member of it to the noteh -

of the shield-plate. 'When the tying-bill is withdrawn,

‘the finger is also withdrawn by the reverse movement
of the stud » in the slot of the swinging-finger stock

U’
The spool N, from which the binding-material is
drawn, is mounted on a swinging frame, V, which is

constructed to swing upon pivots, p, so that the spool
guide-

can be pressed toward the rim of one of the
wheels I of thering-carrier A, and the spool is connected
with a disk-head, N’, whose rim is borne by the action
of a spring (hereinafter more particularly described)
against the rim of the guide-wheel, so that the fric-
tional contact of the two tends to turn the spool in

the direction required to wind up the. binding-material, .

and furpnishes the detaining-force required to impart
the requisite tension to that material.

The material is conducted from the spool through
~an eye-guide, &, in the cross-bar of the frame V, and;
~as this guide and the spool-arbor are at opposite sides
~of the pivots p of the frame, the strain upon the ma-

terial in pulling it off the spool tends to draw the rim
of the disk-head N’ from the rim of the guide-wheel

E, and relaxes the tension when the binding-material

1s being carried around the gavel. R

- The material is conducted from the eye-guide of the
swinging spool-frame to an eye-guide, ¥/, supported by
the swinging gate R of the tying-bill, and as the di-

~rection -of the material in passing from one of these

guides k to the other, ¥, is substantially at right angles

to the length of the arm of the spool-frame 'V, the

strain incidental to the drawing off of the binding-ma-

terial acts to the greatest advantage in. relaxing the

tension upon that material.

~ In order that the spool N, when emptied of bind-
ing-material, may be withdrawn from the machine and

replaced by a full spool, it is not made permanently
fast to the shaft ¢, on which it torns, nor to the disk-
head N, but the disk-head N” is fitted (sce fig. 22) to
a hollow shaft, ¢, which revolves on the shaft ¢ of the

spool-frame, and the spool-barrel # is slipped over the:
hollow shaft ¢ of the disk-head, and is connected with

the disk-head Ly a pin, «, which, being fast in the

disk-head, enters a: socket in the spool, and connects

the two,; so that they revolve together. Hence, by
drawing the spool-shaft ¢ endwise from the spool-frame

~ V, the spool N and disk-liead N’ may be removed from

|

the spool-frame, the spool may be withdrawn from the

disk-head, another spool may be applied, and the new
spool and disk-head may be secured in the spool-frame |

by reinserting the spool-shaft .-

In order that the spool-shaft ¢ may be leld in its

place in the spool-frame V, it is constructed with a

grooved head, y, and & sliding holder, W, is provided -
| to engage in the groove, and thus prevent the shaft

from DLeing moved endwise. L
The holder is held in the said groove by means of
a spring, ¢, (see fig. 23,) which, also acting througl

the holder upon the spool, bears the disk N” against
the rim of the gunide-wheel B with the force required

to produce the requisite tension upon the binding-ma-
terial, as before stated. -

The tension of the spring q is regulated by a screw,
¢, by turning which the pressure of the spring ¢ may
be increased or diminished.. When the spool is to be
removed, the screw ¢ is turned sufficiently out of its
socket to permit the head of the holder W to be read-

ily disengaged from the groove in the nead ¥ of the

spool-shatt ¢. -

~In order that sufficient binding-material to form the
tie or knot may be rendered up during the securing of
~the band, the stop H, that holds the ring-carrier after

its liberation from the driving-power, is con nected with
a stock, H', whose position is controlled by a cam, H?,

. fig. 21,

"""""""




- This cam, H2 is' secured to the arbor «, which trans-
mits motion to. the bmd—secunng 1nstrument (the ty-
ing-bill in this example.) It is concentric ‘Wlth the
arbor at its periphery, and js so set -upon the arbor,
that when the revolution'of the ring-carrier is stopped
the concentric portion of the cam H? is on ,the same
side of the arbor @ as the stop H. Hence, as the ar-
bor @ turns to move the tying-bill, and the cam is
turned, its concentric portion holds the stop H in ifs
_ posﬂmn until the band-securing instrument has seized
the band, then the eoncentric portion of the cam, turn-
ing &way from the side of the stock H' on which it
acted permits the stock and stop H to move toward
- the arbor @, thereby permitting the ring-carrier fo ret-
rograde suiﬁciently to render up slack of Dinding-ma-
terial for forming the loop of the knot.

The apparatus thus described embodies all my im-
provements in a suitable form to be used for the bind-
ing of grain, but they may be embodied in other forms,
as the peeuhm circumstances of the work to which
they are applied, or the peculiar views of constructors
may render expedient.

What 1 claim as my mventmn, and desire to secure
- by Letters Patent are, the following combinations and
arrangements of mechame&l instrumentalities in bind-
mg-&ppamtus, Viz:

1. The combination of the rmg-ca,mer and station-
ary band-securing instrument with the same driving-
shaft, by means of connecting and digconnecting mech-
anism, substantially as set forth.

2. The arrangement of the transmitting-mechanism
between the drivin g-shatt, the ring-carrier, and the
band-securing mechanism, in such manner that the
said shaft may be revolved in the same direction,
whether operating the ring-carrier or the band-secur-
ing mechanisin, bub:-,mlltmlly as set forth. |

3. The ring-carrier, composed of an internal flange
~and an external toothed ring, combined by means of
radial stwds, substantially as set forth.

4, The combination of the detachable strap-holder
with & detent, arranged to move to and fro in a eircu-

lar direction upon the ring-carrier, Substmltlally as set

forth.
5. The combination of the ring-carrier and curved

belt-guard, for the compressing-belt, substantially as.

set forth. |

6. The combination of the ring-carrier with a curved
Dbelt-guard composed of two meibers, separated by &
gate-way, for the insertion of the belt-bead, substan-
tm,lly as set forth.
| The arrangement of the culved belt—gu&rd de-
| t&ohable strap- lwlder and ring-carrier, so that the
belt-head 1nay be held by the said gua.rd within the
range or track of the strap-holder, substantially as set
forth.
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8. The cord—holder camposed of two jaws, provided
with serrated. ribs, one of which jaws is constructed to
move to and fro relafcwely to the other, substantially
as set forth.

0. The combination of the serrated jaws of the
cord-holder with a finger, for pushing the binding-ma-’

-terial into the gripe of said jaws, substantially as sef

forth.

10. The combination of the cord-holder, eomposed
of jaws, one of which moves to and fro, a,s above set
forth, with a knife, for. severing the bmdmg-ma;tenal

after it is in the gripe. of said jaws, substantlally as setb

forth.

11. The combination of the cord-holder, composed
of jaws, one of which moves to and fro, mth & belay—
hook, substantm]ly as set forth.

12 The combination of the cord-holder, composed
of jaws, one of which moves to and fro, with a finger
and a belay—hook, substantially as set forth.

- 13. The combination of both the movable jaw of
the cord-bholder and the detent-stops of the strap-.
holder with one slide, substantially as set forth.

14. The combination of the ring-carrier, movable
jaw of the cord-holder, and movable shear-blade with
rotating cams, 311bstanmally as set forth. |

15. The combination of the stationary band-secur-
ing-instrument, ring-carrier, slide, and cams, substan-
tially as set forth. | ]

16. The combination of the band-securing instru-
ment, revolving shaft, crank, slotted connecting-rod,

| segment and pinion, substantmllv as set forth.

'17. The combination of the swinging stock of the

'band-securmcr instrument, stud, and stop, substantially

as set. forth.

18, The cornbm&tmu of the swinging stock of the
band-securing instrument and separate swinging-band.
finger, substmntlally as set forth. |

19. The combination of the swinging frame of the
spool with the disk-head that is separate from- the
spool, substantially as set forth. | '

20. The combination of the swinging spool-frame,
removable shaft, and ghatt-holder, substantially as set
forth.

21. The combination of the stop for the ring-car-
rier and the b&nd—securmg instrument, substantially
as set forth, S

.22, The combination of the swinging spool—ﬁ'ame
removable spool-shaftt, shaft-holder, and sprmg, sub-.
stantially as set forth.

In testimony whereof, I have hereto se; my. hand,
this 24th day of January, 1867. |

o JAOOB BEHEL.

Witnesses: |
THOMAS J. RUDD,
H. J. SAWYER.
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