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"UnrrEp STATES PATENT OFFICE.
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JOHN F. APPLEBY, OF CHICAGO, ILLINOIS.

 AUTOMATIC GRAIN-BINDER.

S_PECIFIOATION forming part of _Léttei's RPatent No. 70_8,002, dated September 2,1902.
| Application filed September 11, 1901, Serial No. 75,007, (No model.) |

To all whom it may concern:
Beitknownthatl, JouNF. APPLEBY, a citi-
zen of the United States, residing at Chicago,
in the county of Cook and State of Illinois,
have invented certain new and useful Im-
provements in Automatic Grain-Binders, of
which the following is a specification, refer-

ence being had to the accompanying draw-

ings, forming a part thereof. -
My invention relates to automatic grain-

‘binders, and more especially to the driving-.

gearing. '

It has for its object to provide means .f_or"

~ causing the binding and packing mechanisms

"~ means for adjusting the needle relative to the

20

~ to illustrate my invention.

intermittently actuating the packers.
30

to intermit alternately in their operation and
means whereby the pressure on the packers
sets the binding mechanism 1n motion.

It has for its further object to provide

knotter without changing its relation to the
deck. | -

In the drawings, Figure 11is a side elevation
of such parts of a grain-binder as necessary
Fig. 2 is a plan
view of parts shown in Fig. 1. Fig.81s a
detail elevation of the means for intermit-
tently actuating the binding mechanism.
Fig. 4 is a detail elevation of the means for
_ Big. o
is an elevation of a portion of the binding
mechanism, showing the means for adjusting
the needle relative to the knotter.,
an elevation of a portion of the parts shown

“in Fig. 5, showing that the relation of the

35

needle to the deck does not change as it is
adjusted relative to the knotter. Fig. 71s a

perspective view of the vibrating trip-arm.

40
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Fig. 8 is a perspective view of the packer-
Fig. 9 is a partial sectional.

link support.
view of a portion of the binder-frame, show-
ing the bevel-gears inclosed in their cases.

The binder-frame A, the binder-pipe B, the
“tie b, and the supports C and D forin the or-

dinary framework of an automatic grain-
binder. This framework is mounted upon
the harvester (not here shown) by means of
suitable supports in the ordinary manner.

"Thebinder-frame A is connected to the binder-
pipe B by means of the support C and the

go tie . |

In the inner end of the binder-frame A is

Fig. 6 is

d

| tightly fitted the needle-shaft L. The 'sup-

port DD is secured at one end to said needle-
shaft and at the other end to the binder-
pipe B. ) S

The continuously-rotating driving-shaft K,
which receives its motion from the traction-
wheel through the intermediacy of the ordi-
nary gearing, is journaled in the boxes ¢ and
d of the supports C'and D. Secured to the
driving-shaft E near its inner end is the

spur-pinion E'; and mounted upon said driv-

ing-shaft and adapted to vibrate thereon 1is
the vibrating hanger F. (Best shown in Figs.
2 and 4.) Journaled in the vibrating hanger
F and in constant mesh with the spur-pinion
E' is the intermediate pinion F'. To the
sleeve or hub 7 is secured the operating-arm
f', which is adapted to be-engaged by a rolier
or cam on the needle-arm, as will be deseribed

_ later.

- The packer-shaft G, having the packer-
cranks ¢ and g, is journaled in the self-alin-
ing boxes ¢’ and d' in the supports C and D.
Secured to said packer-shaft -near its inner
end is the spur-gear G'. Intermittent rota-

tion is imparted to said spur-gear by the in-

termediate pinion F’', which is adapted to
mesh ‘intermittently therewith. Journaled
upon the packer-cranks g and g are the usual

packers H and H, which have their lower
“ends held in a definite relation to some nor-

mally fixed point by the ordinary packer-
links & and k. Itis eustomary to pivot one
end of the packer-links to a fixed point in the
binder-framework, but, as here shown, they

are pivoted in the packer-link support &',

which in turn is pivoted ona stud on the sup-

port D, but whichis normally held in a fixed
relation with the framework of the binder. go
When now the pressure on the packers be-
comes excessive, the said packer-link support

is permitted to move on its pivot, which move-
ment is effectual in throwing the binding
mechanism into gear, as will be hereinafter
deseribed. | B |
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In suitable bearings in the binder-frame A

is journaled the binder driving-shaft I,
through which motion isimparted to the knot-
‘ter-shaft I' through the intermediacy of the

cross-shaft I? and the miter-gears 2 and 2 and
miter-gears 7' and ¢'. To the knotter-shaft I'
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18 secured the ordinary knotter - operating 1

wheel I*, which actuates the knotting devices.
On the inner end of said binder driving-shaft
1s the spur-gear I8, provided on the outer side
with the eam ¢* and the delay-surface 2.
Mounted upon the driving-shaft E near its

inner end and adapted to vibrate thereon is ,

the trip-arm J. In the yoke j of said trip-
arm is journaled the intermediate pinion J’,

which meshes constantly with the spur-pin-.

ion K’ and is adapted to mesh intermittently
with the spur-gearI®. The trip-arm J iscon-
nected to the packer-link support A’ by means
of the trip-link . On the upper end of said
trip-arm and in one part therewith is the tri p-
cam 42

Pivoted in suitable lugs @ and & of the

“binder-frame is the trip-shaft K. Secured to

the inner end of said trip-shaft is the brip-
stop K', which is provided with the antifric-
tion-roller /&, adapted normally to engage the
trip-cam 7°. In one part with the trip-stop
K" is the actuating-arm K% The outer end
of the trip-shaft is provided with the crank-
arm k', to which is pivoted the slide %2 Pjv-
otally secured to the tie b is the trip-spring
rod /%, which isadapted to move freely throu ah
the slide &% Upon this rod is the trip-spring
ic*, one end of which bears against the slide
i* and the other against a threaded adjust-
ing-nut on the end of said trip-spring rod.
It will be noticed that the actuating-arm K2
of the trip-stop is adapted to project diago-
nally above the deck in a position to be en-
gaged by the grain to be bound. Duriung the
packing of the grain when the pressure on the
actuating - arm produced by the packers
reaches a certain point determined by the
tension on the trip-spring ¢it is pressed down
against the action of said trip-spring and the
trip-stop K’ raised, so that its antifriction-
roller is out of engagement with the trip-cam
J% This disengagement leaves the trip-arm
J free to move on its axis on the driving-shaft.
T'he thrust on the packer-links 2 and 7, due
to the same pressure on the packers which is
effectual in disengaging the trip-stop from the
trip-cam, moves the packer-link support /'
upon 1ts pivot, which in turn through the
agency of the trip-link 5’ moves the trip-arm
J upon its axis, whereby the intermediate
pinion J', carried thereby, is thrown into

mesh with the spur-gear I® on the binder-

shaft and the binding mechanism is actuated,
as above referred to. It will beseen thatthe
effective arm through which the force of the
trip-spring acts is greater before the trip-stop
Is disengaged from the trip-cam than after-
ward. In other words, when the mechanism
istripped the trip-spring acts nearer the dead-
center of the crank-arm of the trip-shaft than
before. In this manner considerable pres-
sure 1s required to trip the mechanism, so
that the bundles may be bound tightly: but

~when ounce tripped little resistance is offered

to theirdischarge.

T

At aproperly-timed point | the actuating-arm
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the spur-gear I* is mutilated by filling or par-
tially filling the space between two or more

| teeth. When the intermediate pinion J’ shall

have driven said spur-gear through one revo-
lution, one or more teeth of said intermediate
Pinion engage the mutilation. The propor-
tion of said mutilation is such that when it is
thus engaged said intermediate pinion is
raised and the trip-arm J, in which it is mount-
ed, moved on its axis a sufficient amount to
carry the trip-cam 4? beyond the dead-center
of the antifriction-roller & of the trip-stop.
Through the agency of the trip-spring %*said
antifriction-rollerisforced intoitsseatin said
trip-cam, whereby said trip-arm is moved on
its axis a sufficient additional amount to carry
sald intermediate pinion entirely out of mesh
with said spur-gear. When said intermedi-
ate pinion is once thrown out of engagement
with said spur-gear, it remainsthere, and said
Spur-gearremains at rest until sufficient pres-
sure 18 again brought upon the packers, when
the operation is repeated.

Journaled upon the needle-shaft L is the
needle L', to the hub [ of which in one part
therewith is secured the arm I'. Pivoted to

| said arm is the adjustable bell-crank /2, which
' 18 secured in a normally fixed position rela-

tive thereto by the adjusting-bolt /3, with its
lock-nuts engaging a lug 74 on the needle-hub.

T'he needle-pitman /5 has one end pivoted in
said bell-crank and the other end in the spur-
gearl’. Asthespur-gear I3isdriven through

1ts cycle by the intermediate pinion J, thereby -

driving the binding mechanism, as above de-
scribed, the needle L’ is caused to oscillate
on its shaft through the intermediacy of the
needle-pitman and the adjustable bell-crank
l*, whereby the bundle is compressed and the
cord carried to the knotting device in the

i usual manner. By means of the adjusting-

bolt (%, thereby shortening or lengthening the
eifective length of the arm 7', the needle may
be readily adjusted relative to the knotting
device to compensate for variations in manua-
facture or for any other purpose without
changing its relation to the deck, as shown in
Figs. 5 and 6. Devices heretofore for adjust-
ing the oscillation of the needle have been
such that when it was found necessary to
move the needle farther at the forward end
of its oscillation it would be moved less at
therear end. By this means the point of the
needle may be left projecting above the deck
to interfere with the passage of the grain.
T'he device herein described and illustrated
overcomes this objection, since the needle al-
ways returns to the same position under the
deck, orabout so, regardlessof its adjustment
relative to the knotter.

Pivoted upon the needle-shaft L is the com-
pressor-arm M, to which is secured the com-
pressor-hook m, and pivoted in a like man-
ner is the compressor-actuating arm M’. In-
terposed between said compressor-arm and
1s the compressor-spring
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-pressor-arm M, Figs. 1 and 2.
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m'y which produces a yielding pressure upon
the bundle. The position of said compressor
18 determined by the stop d, located in this
instance upon the support D, which stop is
adapted to engage the lug m® upon the com-
A properly-
timed cam #° is located upon the spur-gear I3
and 1s adapted to engage an antifriction-
roller m* on the actuating-arm M'. When
the bundle has been bound, the antifrietion-
roller m*is disengaged from the delay-surface
v* of the cam ¢* and the compressor-hook
dropped on its pivot to permit the discharge

of the bundle, after which it is agaln raised |
10 1ts normal position by the cam 72

Upon the arm of the needle 1. is secured a

roller or cam %, which is adapted to engage

the operating-arm 7' of the vibrating hanger

- F, asabove referred to. During the packing

of the bundle the intermediate pinion F' is

held in mesh with the spur-gear G’ by the
spring f* or other suitable means; but when

the needle rises in the operation of binding
the roller or cam /° engages the operating-arm

25 /', and thereby moves the vibrating hanger

..30

on 1ts pivot and carries the intermediate pin-
ion out of mesh with the spur-gear G’, thus

causing the packers to intermit in their opera-
tion alternately with the binding mechanism.

When the bundle has been bound and the
needle recedes, the vibrating hanger, through

the action of the spring 7? again carries the

“intermediate pinion F' into mesh with the

35
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~ tendency is to remain so and to be forced in

spur-gear G, thereby actuating the packers.

It will be seen from the relative positions

~of the axes of the intermediate pinions F' and

J’ to the axes of the gears E' and G’ and E'

and I° of their respective trains and the di-

rection of rotation of the driver E' that when
once sald pinions-are thrown into mesh the

- more deeply. To prevent their meshing too
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~does not depend upon the use of the packer-

closely together, each of the two trains is pro-

vided with pitch-lineshrouds which are adapt-
ed to roll together, thus forming auntomatic
stops. A - | |

Heretofore the gearing fordrivin o thé'.knot-'

ter-shaft has been outside the binder-frame.
More or less trouble has been experienced by

straw getting into it and being wound up.

Here a binder-frame is provided with cases

for inclosing said gearing. At the intersec-
tion of the horizontal members of the binder-
frame A with the transverse member are the
cases a® and a* which inclose, respectively,

the miter-gears < -and 4. The openings of
sald casings are closed by the coverings
and ¢°. - In this - manner-the gearing is com-
pletely inclosed and protected from all for-
eign substances, thus making the life of the

gears longer and their operation less trouble-

some, L L o
The successful operation of this invention

stopping device herein shown and illustrated.

!

ented to me July 2, 1901, No. 677,553, can
quite as readily be used instead in combina-
tion with the other parts described. Hence
I do not wish to limit myself to the means for
stopping the packers as above deséribed.
What I claim as my invention, and desire

to secure by Letters Patent, is—

‘1. Inanautomaticgrain-binder, the combi-
nation with a binding mechanism and a pack-

ing mechanism, of a constantly-rotatin ogdriv-

ing - shaft, intermittently - rotating binder-
shaft and packer-shaft, gears mounted upon
sald driving-shaft, binder-shaft and packer-
shaft, intermediate gears movably mounted,
means, actuated by the packing mechanism,
for moving one of said intermediate gears
into position to transmit rotary motion from

75

30

sald driving-shaft to said binder-shaft, and

also means, controlled by the binding mech-
anism, for moving another of said interme-
diate gears into position to transmit rotary

motionfrom said driving-shaft tosaid packer-

shaft, whereby the binding mechanism and

packing mechanism are caused.to intermit al-

ternately in their operation, substantially as
described, = | |

il

nation with a binding mechanism and a pack-

ing mechanism, of a continuously - rotating

driving-shaft having a gear thereon, an in-
termittently-rotating binder-shafthaving also

a gear thereon, an intermediate gear in con-
stant mesh with the gear on said driving-
| shaft, means, actuated by the packing mech-
anism, for movingsaid intermediate gearinto
mesh and means for moving it out of mesh
with the gear on said binder-shaft, an inter-
mittently-rotating packer-shafthaving a gear

thereon, a second intermediate gear in con-

stant mesh with the gear on. said driving-

shaft, and also means, controlled by the bind-

binding mechanism and- the- packing mech-
anism are caused to intermit alternately in

‘their operation, substantially as described.
3. Inanautomatic grain-binder,the combi-

nation with a binding mechanism and a pack-

thereto, an intermittently - rotating binder-

9o

2. Inan autoxnatic'grain-binder, the combi-

95

I00

105

1ng mechanism, for moving said second in- -
termediate gear into and out of mesh with.

the gear -on said packer-shaft, whereby _the-élio

1.15'

‘ing mechanism of ‘a continuously - rotating
| driving-shaft having a spur- gear secured .

shaft having also a spur-gear secured thereto,

an intermediate spur-gear in constant mesh

120

with the gear secured to said driving-shaft,a

vibrating trip-arm on which the said interme-

diate gear is mounted, the axis of which is
concentric with said driving-shaft, packers,

means, actuated by said packers, for moving

125
said trip-arm on its axis and thereby carry-

ing said intermediate gear mounted thereon .

into mesh and means, actuated by the bind-

Ing mechanism, for carrying it out of mesh

‘with the gear on said binder-shaft, an inter-
‘mittently - rotating packer -shaft having a

130

The device for accomplishing this end, pat- | spur-gear secured thereto, a second interme-
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diatespur-gearin constant mesh with the gear | shaft, a trip-stop adapted normally to en'gege N

- on said driving-shaft, a vibrating hanger in
‘which the sald second intermediate gear is
‘mounted, the axisof which is concentrie with
sald .d;llVlIlF"-Shafb an oscillating needle, and
- means, controlled thereby, for :moving. sald
~ vibrating hanger on its axis and thereby car-

- rying the intermediate gear mounted therein

- 1nto and out of mesh with the gear on said
packer-shaft, whereby the binding mechan-

. JO

- ism and the packing mechanism are caused
. to intermit alternenely in their 0pemt10ns |

- .subsmmmlly as desceribed., - - -
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-4, Inanautomatic grain-binder, the combi--
nation with a binding mechamsm and a pack-
ing mechanism, of a constantly-rotating driv-
- ing-shaft, an intermittently-rotating binder-
shaft, gears mounted upon said driving-shaft |
and binder-shaft, an intermediate gear mov-
_ably moﬂnted 1’neane, actuated by the paek-f

- =from said drwmﬂ*-ehafn to seld bmder-eheft |
whereby inbelmittent rotation is imparted to
the bmdmﬂ‘ mechanism, substantmlly as de-= |
seribed. . |
o, Inan automatle ﬂ'lam binder, the combi-

~ nation with a bmdmﬂ' mechanism a,nd a pack-
ing mechanism, of a eenetantly-rotating driv-
ing-shaft having a gear thereon, an intermit-
~tently-rotating binder-shaft havingalsoagear
thereon, an intermediate gear in constant
- mesh with the gear on said driving-shaft,
‘means, actuated by the packing mechanism,
for moving said intermediate gear into mesh

and means for moving it out of mesh with the
gear on said binder-shaft, whereby intermit-
tent rotation is imparted to the binding mech-
anism, substantially as described.

6. Inanautomatic grain-binder, the combi-
nation with a binding mechanism and a pack-
ing mechanism, of a continuously-rotating
driving-shaft having a spur-gear secured
thereto, an intermittently-rotating binder-
shaft having also a spur-gear secured thereto,
an intermediate spur-gear i1n constant mesh
with the gear secured to said driving-shaft, a
vibrating trip-arm on which the said interme-
diate gear 18 mounted, the axis of which is
concentric with said. driving-shaft, packers,
means, actuated by said packers, for moving
said trip-arm on its axis and thereby carry-
ing said intermediate gear mounted thereon
into mesh and means, actuated by the bind-
ing mechanism, for carrying it out of mesh
with said gear on said binder-shaft, substan-
tially as deecrlbed

7. In an automatic grain-binder, the com-
bination with the bmdmﬂ* meehamem of a con-
stantly-rotating driving-eheft having a gear
thereon, an intermittently-rotating binder-
shaft having also a gear thereon, an inter-
mediate gear in constant mesh with the gear
on said driving-shaft, a vibrating trip-arm on
which said intermediate gear is mounted, the
axis of which is concentric with said driving-

|

said trip-arm, means for holding itin engage- . =
ment therewith, packers, - meansactuated by

said packers, through the instrumentality of

o

the 'ae(,fum'ulating' intervening bundle, for
disengaging said trip-stop from said trip-arm, - -
links connecting said packers with said trlp- .

arm adapted, threun'h the action of said

packers upon the accumulated grain, to move
sald trip-arm upon its axis and therebycarry =
said intermediate gear mounted thereon into
mesh with the gear on said binder-shaft,and
a mutilation on the gear on said binder-shaft
adapted to engage said intermediate gear and -
move it out of mesh therewith, whereby in- .
termittent rotation is imparted to the bind- -
ing mechanism, substantially as described. =
the com-
bination with the binding mechanism of a con-
stantly-rotating driving-shaft having a spur-
| gearsecured thereto, an intermittently-rotat-
| ing binder-shaft having also a spur-gearse- = =

8. In an automatie grain-binder,

cured thereto, an intermediate spur-gear in

eonstent meeh with the ﬂ'ear eecured Lo said |

said mtermedla,te gear is mounted the axis =
of which is concentric with eald driving-
shaft, a trip-stop adapted normally toengage
said trip-arm, packers, means, actuated by o
sald packers, Jahmughthe instrumentalityof
theacecumulating intervening bundle, fordis- =
engaging said trip-stop from said trip-arm;a
pweted packer link support, links eonnect-- o
ing said packers with said pivoted support, a

75
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link connecting said pivoted support with

said trip-arm adapted through the action of
sald packers upon the accumulated grain, to
move said trip-arm upon its axis and thereby
carry said intermediate gear mounted there-
on into mesh with the gear on said binder-
shaft, and a mutilation on the gear on said
binder-shaft adapted to engage said inter-
mediate gear and move it out of mesh there-
with, whereby intermittent rotation is im-
parted to the binding mechanism, substan-
tially as deseribed.

- 9. In an automatic grain-binder, in com-
bination with an intermittently - rotating
binder-shaft and an oscillating needle actu-
ated thereby, means connecting said binder-
shaft and needle, whereby the oscillation of
sald needle may be adjusted at oneextremity
only thereof, substantially as described.

10. In an automatic grain-binder, in com-
bination with an 1intermittently - rotating
binder-shaft having a cerank secured thereto
and an oscillating needle, a bell-crank pivoted
to the needle-arm, adjustable means for hold-
ing it normally 11#1(1 therewith, and a pitman

eonneeting the crank on said binder-shaft

with said bell-crank on the needle-arm,where-
by the oscillation of said needle may be ad-
justed at one extremity thereof, substantially
as described.

- 11. In an automatic gla-m-bmdm, in com-

lbination with an intermittently - rotating

105
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binder-shaft having a erank éecured thereto |

and an oscillating needle, a bell-crank pivoted
to the needle-arm, a bolt pivoted in said bell-
crank provided with lock-nuts adapted to en-

gage a lug on said needle, and a pitman con- |.

necting the crank on said binder-shatt with
said bell-crank on the needle-arm, whereby

said needle may be adjusted relative to the |

knotter without changing its relation to the
deck, substantially as deseribed. - 7O
- In te%tlmony whereof I affix my signature
in the presence of two witnesses.
JOHN K. APPLEBY.
Witnesses:
CHAS. N. CI—IAMBERS
A. B. HANSON
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