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BENJAMIN F. STEWART, OF CANTON, OHIO.
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- SPECIFICATION forming paftof Letters Patent No. 428,645, dated May 27, 1890,
- Application filed November 7, 1838, Serial No, 290,236, (No model.) H

To all whom it may concern:

Be it known that I, BENJAMIN F. STEWART,
a citizen of the United States, and a resident
of Canton, county of Stark, State of Ohilo,
have invented a new and useful Improve-
ment in Grain-Binders, of which the follow-
ing is a full, clear, and exact description, retf-
erence being had to the accompanying draw-
ings, making part of this specification.

My invention relates to improvements in
orain-binders. | |

The object is to simplify and reduce in bulk

‘and cost the machinery employed to operate

the binder mechanism without impairing its
efficiency. - |

A further object is to simplify and improve
the grain-packers and the machinery em-
ployed to operate themj; to provide new and
improved machinery for compressing and re-
leasing the bundles; to provide improved
means forintermittently operating the binder
machinery, and to provide means for adjust-
ing the binder-frame forward and backward
on the harvester-frame and for securing the
same in the desired adjustment.

With these ends in view my invention con-
sists in certain features of construction and
combinations of parts, as will be hereinafter
described, and pointed out in the claims.

In the accompanying drawings, Figure 11s
a view in perspectivive of a grain-binder, illus-
trating my invention. Tig. 2 is an end view
or elevation from the rear toshow the packers.
Fig. 3 is a view from the inside between the
harvester and the binder. Figs. 4 and 4"are

views of the gear-cluteh for thepackers, show-

ing the rack and pawl. Iig. 5isa view in
perspective of the packer-actuating eccentric
and gear-clutch case. Fig.61isa similar view
of the packer. Figs. 7 and S are clips by

which the packers are secured to the ec-

centrics. Figs. 9 and 10 are views in detail
of the compressor support and trip. - Fig. 11
is a plan view of the back of the binder-act-
uating gear-wheel, showing face for actuating
the gear-clutch dog and compressor.. Fig. 12
is an end view of binder-shifter.

As my invention is applicable to many of

the well-known harvesters I will proceed with -
so the description, referring only to harvester
parts in conjunction thereto. |

The parts A, C, and B are respectively the

| lower, upper, and cross pieces of the binder-

supporting frame. The lower tubular arm a

of the binder-frame D issecured 1n the trusses

E E’, the upper ends of which are loosely se-
cured on the frame-piece C, the lower ends
being pivotally supported on the upper ends
of links, having a pivotal connection with the
sill A, as hereinafter explained.

The binder-frame D is composed of a lower
horizontal pipe portion, as a, a vertical por-
tion, as a’, and an upper horizontal portion,
as a?, the upper portion «* having an out-

~wardly-projected portion, as as, forming a
| journal-box for the support of the binder-

shatt . |

The lower horizontal portion ¢ is of pipe
form, and in it is provided journal-bearings
for the needle-shaft G. It is also provided
with hangers ¢ having journal-boxes a° in
which is supported the binder-actuating shatt
H. There is also provided integral with the
lower horizontal portion « laterally and in-
wardly-projected lugs o, in which is secured
a shaft ¢, upon which the trip I and dog ¢’
are supported. Onthe said shafta’is secured
the compressor-supporting arm 0 and actu-
ating-arm 0’, upon which there is provided a
roller 0%, that engages a cam 0° on the wheel

| K, and about diametrically opposite the lugs-
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a” the lugs 0* are provided, in which a pin,

as b5, is secured, about which the packer-links"
b% have a pivoted connection.
of the pin U is secured to the truss E, by
which the rear portion of the binder-frame1is
The front end of the binder-

supported. _
frame is supported by the truss E’, secured to

The outer end:

85"

the lower horizontal portion « and. to the

harvester-frame piece C. As a further sup-
port for the binder-frame and the parts con-

nected thereto and hereinafter explained,
links, as b7, are provided, having a pivotal con-
nection b8 with the frame-sill A and b** with
the trusses E and E’, or, if preferable, to

some part of the binder-frame, the object
being to provide a yielding support upon
which the binder parts may swing backward
and forward across the harvester-frame, as
hereinafter explained. . |

~ On the rear or inner end of the binder-act-
uating shaft H is mounted a wheel,as I, said
wheel having on its face a series of inwardly-
projected teeth b° and an annular groove 0%,
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and on its back a eam, as 7% having a cut-
away portion, as ¢, by which the compressor-
arm 1s vibrated, and about the periphery of
sald wheel there is an outwardly-projected
flange ¢, cut away at ¢ forming a cam.

On the front end of the shaft IT there is
mounted a crank ¢, and on the end of the

needle-shaft G is mounted a similar erank ¢f. |
T'hese cranks are connected byalink 1., sub-

stantially as shown. The length of the cranlk
¢’ determines the amount of rotation of the
shaft G and the throw of the arm or needle
T, usually about one-third of a revolution.

On the front end of the knotter-shaft T
there is mounted a crank ¢7, to the outer end
of which there is pivotally secured a differ-
ential link or crank % by which the differ-
ence between the cirele deseribed by the end
ot the driving-link I and the eranks ¢ and ¢
may be compensated, the said link passing
through a pivoted loop or fulerum ¢*, connect-
ing the cranks @ ¢%. Said loop has a sup-
porting-spindle that is passed through and
rotated in a journal-box d, supported by the
frame D.

T'he parts just above deseribed have been
fully set forth in my application for Letters
Patent filed on the Gth day of August, 1387,
Serial No. 246,356, and will, for the purposes
of this application, need no further deser -
tiomn. | ‘

M represents the packer-shaft. Itislocated
below and inside of the shaft G. Itsrearend
may be supported in a journal-box secured to
the harvester-frame in anyof the well-known
and approved ways, and near its front end it
13 supported in a journal-hox ¢° in a hanger
(), suspended from the compressor-shaft o

In the accompanying drawings a sleeve N
1s shown secured on the shaft M and extend-
ing through the journal-box d’, forming a
bushing about the shaft within said journal-
box. Oneend of said sleeve is provided with
a palr ol eccentries ' (?, cast integral there-
with and about diametrically opposite each
other, and on the opposite end of the sleeve
a cluteh-bearing hub R is secured havin Q in-
teriorly-projected teeth, as *. It is evident,
however, that the cecentries and the hub
might be separately secured to the shaft M
and the shaft allowed to bear directly within
the journal-box %, if so preferred.

LThe packers O have a finger portion %, a
ring portion %, and a tail portion . The
ring portions ' are placed upon the eccen-

© triesd” (% thetail-pieces are pivotally secured
1o depending links 0% and the ring portions

6o

are held in position on the eccentries by elips
(? and ', fastened to the eceentries and Pro-
Jeeting outwardly over the edges of the FINg
portions (', as shown. The clips " and '
may be of any suitable shape adapted to the
purpose.

On the front end of the shaft M is loosely
mounted a pinion I, having tecth ¢, adapted
to engage similar teeth 4 on the wheol IL.
The back portion of said pinion is provided

‘F

with a pivoted pawl ¢f, having the outwardly-
curved end ¢". This pawl is forced outwardly
by a spring ¢4 attached to the said pinion
and 1n engagement with said pawl. This
pawl, when released, will engage the cluteh-
teeth ' of the clutch R, as shown in Fig. 4,
tor the purpose to be hereinafter explained.
The front end of the shaft M is projected
beyond the pinion P into the groove ' in the

- tace of the wheel IS, by whieh the teeth ! on

the wheel and e on the pinion are held in en-
gagement. This provision is not a material
matter and may be omitted; but for the pur-
pose of this case I have suspended the hanger
(Q on the compressor-shaft a®. It will be no-
ticed that the shaft M, because of its journal-
connection at its rear end with the harvester-
frame at its seat in the groove 1" of the wheel
Ik at its forward end, does not yield trans-
versely to its axis, as is the case with the
packer-shaft desceribed in my application filed
August 6, 1887, Serial No. 246.336. The TeAT-
ing, however, so far as relates to the internal
teeth of the wheel and the external teeth of
the pinion, are similar. In both cases the

- number of teeth in the wheel is three times

the number of teeth on the pinion, this num-
ber and division having heen found necessary
to allow the packers to act with desired speed,
and that three revolutions of the packer-shaft

and pinion will give the binder-actuating

shatt one full revolution, and by the use of
the link I, having one of its ends pivotally
secured to the ecrank ¢ on the binder-actu-
ating shaft Il and the other end pivotall y se-
cured to the crank ¢ on the end of the knot-
ter-shaft 17, and the provision of a fulerum
placed hetween a shaft II and the shaft I
over which the link L may be vibrated, to
apply the driving-power laterally to the driven
crank to help it over the dead-points and to
rotate the knotter-shaft in a direction oppo-
site to the movement of the packer-shaft, o1v-
Ing to the packer-shaftand packersthe proper
nmovement to compact the cut grain into the
grain-reeeptacle, and to the knoti{er-shaft the
proper movement to discharge the hound bun-
dle, and by the use of the link 1.7, havin gone

of 1ts ends pivotally secured to the erank ¢

on the hinder-actnating shaft IT and the other
end pivotally secured to the erank ¢ on the
end of the needle-shaft G, the latter will, by
the rotation of the former, he rocked on its
bearings to raise and lower the needle to place
the cord about the bundle.

I do not limit myself to the form or con--

struction of the fulerum shown and herein
described, as there are other forms that are
well known by which the same resulf may he
reached; but I call particular attention to the
fact that the shafts I and A arc wholly de-
dendent upon their link-conneetion with the
shatt IT for their rotary and rotary-reei pro-
cating movement, respectively, thus dispens-
ing with the usual train of gear and cam
wheels formerly used, and thus simplifies the
construction, redueing the weight and initial
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cost of the machine. Neither do I limit my-
self to the precise manner, as shown, of link-
ing the shafts F, G, and I together, as a
sllﬂ'ht change of the pwotd,l connectlon of the
Shaft G to Lhe other parts might be resorted
to without in the least ehannmw Lhe spmt
and scope of the invention.

Krom the hereinbefore- described arrange-

ment of parts it will be understood that the

oist of this feature of my invention consists
in connecting the binder-actuating shatt, the
knotter-shaft, and the needle-shaft of the
binder with driving-links, so that one revo-
lution of the driving-shaft. H will, by the
linked connection, revolve the knotter-shaft
and the linked connection of the needle-shaft
to eitherof the hereinbefore-mentioned points,

its bearing the desired distance to give the
needle the proper forward movement to place

~ the cord into the holder and back to a posi-

25 applicable to any ot the well-known and im- |
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tion of rest below the grain-table.

The cord-holder and grain-table are not
shown in the drawings, as this invention 18

proved forms of cord-holdersand grain-tables.

The mechanism by which the binder 1s
brought into action consists of the trip I,
sleeved to turn freely upon the compressor-
shaft a® and having its free end extending
outwardly and the inner end connected to
the dog o’ by a bar o’ 1'3. The dog is provided
with a 1011e1 or pin ¢?, adapted 1;0 travel on
the rim ¢’ of the wheel K, which rim is cut
away, as shown at 02 forminn 2 cam or de-
pressed rest-surface ¢, which allows the roller

- to drop a distance suffclent to bring the
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outer end of the dog @’ into a 10@1&11:10‘ en-
gagement with the pawl ¢!, in which posi-
tion it is held by a coil-spring ¢*, engaged
upon an extensmn et of the dog and exert-
ing an outward pressure upon the said dog.

S denotes the compressor-finger pivoted to
the compressor-supporting arm & at 6°**.  To
prevent violence to the compressor and the
needle, a coil-spring f’ is provided about an
arm f* of the, compressor S, one end of the
spring resting on the arm b and the other
against the shoulder 713 of the arm f~.

The operation of the parts so far as de-
seribed is as follows: The cut grain is com-
pacted into the receptacle anamst the com-
pressor-finger S to the desned density. The
pressure of the orain upon the trip will move
it downwardly and by its connection with the

dog a® and rocking movement will raise the

doc-' out of enwaﬂement with the pawl ¢, at
which instant the spring ¢®** will throw the
end €% of the said pawl into engagement with
the rack-teeth d* of the clutch R, thereby

coupling the pinion P with the driving-cluteh.
- R.
impart motion to the same.

"The pinion engaging the Wheel I will

hereinbefore described, which rests at a pomt
on the cam b3 deswnaﬁced by a star, will travel
up and over 'said cam, thereby lOtELtll]ﬂ‘ the

eage the teeth 5S

The roller b,

| the finger S inward against the grain and the
forward movement of the needle T, thus com-

pressing the sheaf or bundle toa desu ed den-
sity.

the roller 0% will pass over the end ¢ of the

cam D® on a depressed rest-surface e’ suffi-
ciently near the center of the wheel K to al-
Jow the arm b to swing down to drop the fin-

ger S out of the way of the bundle as 1t leaves
the binder, after which the roller 0° will raise

over the e:ztm e8, at which instant the roller ¢®

on the dog o’ will drop onto the depressed
rest-surface ¢, allowing the dog to come into

‘a locking engagement Wit-h the pawl, throw-
ing it out of engagement with the cluteh R,
and restoring the parts to position, as shown

in Fig. 1. To prevent a reverse movement

of the parts, any ordinary device may be em-
ployed to lock the wheel K against a reverse

rotation.
T0 move
of the harvester for the purpose of adjusting
the band to the length of the cut grain, a
tooth -rack, as U, is secured to the binder-
frame, as shown at V, by means of a bar V’,
connecting the upper ends of the trusses L
E’, the back of said rack resting in a groove
B in a bracket h, secured to the har Vestel-

frame.

A disk-wheel W is pivotally secur red to the
end of an operating-shatt /7% said disk-wheel

the binder-frame across the end

70

At the instant the knot has been tied
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having two studs T dmmetucally opposite

each other by which- the disks forming the

wheel W are secured together, and whmh en-
of the rack U. An out-

wmd]y-pmJeeted hub h°is provided and 1s
supported in the oblong perforation /' in the
bracket h,in which it may riseand fall as the

‘studs * step over and engage the teeth of the
rack-bar as the pinion 1s Totated for the pur-

pose of moving the binder across the fmme
and to hold it in desired adjustment.

To secure a continuous engagement of the
cJjuds with the teeth, a rod, as 7?,3 1s provided,
having an eye on its upper end which em-
blaces a hub on the inner side of the disk-
wheel, as shown in Fig. 12. The free end of
the 10d 18 passed throun'h a perforation in
the frame-piece B, and about it is placed a
coil-spring 7’ the energ oy of which is exerted
downwardly aﬂ'mnst the hub 1'% the result of
which is to hold the studs of ﬂle disk-wheel
in close engagement with the rack. When
the binder has been adjusted, the two studs
should rest on the rack between the teeth,in
which position they will be held by the spring,
thus locking the binder-frame in desired ad-

Justment.

To regulate the tension of the binding-cord,
any well-known or improved device may be

'employed

Having thus fully described my mventlon
what 1 claim is—

1. The combination of the packel-shaft M,
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packers secured thereto, a compressor- Shaft .

a compressor secured thereto, the binder -actu-

shaft a® and 10@1{1110 the arm b and dri iving | atmb shaft H, the pinion on the packel -shaft,
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the internal gear-wheel mounted on the shaflt
Il in engagement with said pinion and pro-
vided with a peripheral cam,a cluteh between
the pinion and the shaft M, a dog «”, secured
to the compressor-shaft and actuated by the
cam of saild wheel to operate the clutel, and
a compressor-actuating cam 0% substantially
as set forth.

2. Thecombination, with the binder-actuat- -

ing wheel IS, the trip I, a dog «’, carrying the
roller ¢” to engage the cam ¢’ on the wheel I{,
compressor-shatt ¢°, having its laterally-pro-
jected compressor-supporting arm b, the con-
pressor-finger N, carried thereby, arm 0/ on
the shaft ¢ roller 6* on arm U/, and the cam
b* on the wheel I, substantially as set fortl.

3. T'he combination of the paclker-shaft M,
packers secured thereto, pinion on said shaft,
acluteh R for engaging said pinion and pro-
vided with a pawl ¢!, the binder-actuating
shaft I, an internal gear-wheel mounted on
one end of said shaft, a crank ¢, secured to
the opposite end, the knotter-shaflt I, a erank

S Tk b e . —

AR e —
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¢', mounted thereon, a link conneeting said
cranks, a fulerum intermediate said cranks
for said link, a needle-shaft (3, having a link-
connection with said shafts, and the dog ¢,
engaging the pawl ¢! and the trip I, connected
with the dog, whereby thebinding machinery
may be intermittently operated, substantially
as set forth.

4. T'he combination, with the harvester, of
a binder-frame adapted tomove transversely
upon the harvvester, having the rack U, the
shaft 7°, the disk-wheel W, having studs /'
diametrically opposite each other, a support-
ing-bracket /" on the harvester having an ob-
long perforation /.7, a restraining-rod /%, ¢n-
cireling the shaft 7%, and the spring 7%, sub-
stantially as set forth.

In testimony whereof I have hereunto set
my hand this 3d day of November, A. ). 1888,

BENJAMIN Ir. STEWART.
Witnesses:
CHAS. R, MILLER,
W. K. MILLER.
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