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UNITED STATES

PATENT OFFICE.

BLIJAH H. GAMMON, OF CHICAGO, AND ROBERT H. DIXON AND JOHN F.
STEWARD, OF PLANO, ASSIGNORS TO ELIJAH H. GAMMON AND WILLIAM

DEERING, OF CHICAGO, ILLINOIS.

IMPROVEMENT IN GRAIN-BINDERS.

Specification forming part of Letters Patent No. 192,87 5, dated July 3, 1877 ; application filed
May 25, 1877.

To all whom it may concern:

Be it known that we, ELIJAH H. GAMMON,
of the city of Chicago, Cook county, State of
Illinois, and ROBERT H. DIxoN and JoHN F.
STEWARD, of Plano, Kendall county, State of
Illinois, have invented new and useful Im-
provements in Grain-Binders, of whieh the
following is a full description, reference being
had to the aceompanying drawings, consisting
of four sheets, in which—

Figure 1 is a top or plan view, showing the
receiving - platform in position for ordinary
binding; Fig. 2, a top or plan view, showing

the receiving-platform in position for binding

long grain; Fig. 3, a bottom view of the re-
ceiving-platform, with a portion broken away;
Fig. 4, a rear view, showing the devices for
swinging the platform, and devices for operat-
ing the binder; Fig. 5, a side view of the
same, with the lower portion of the frame
broken away; Fig. 6, a front elevation of the
deviees for operating the binding and rake
arms; Fig. 7, a top or plan view of the same
devices, with a portion of tbe frame broken
away; Figs. 8,9, and 10, details of the stir-
rup or frame for connecting the lever with the
receiving-platform and sapporting part of the
driving devices.

Figs. 6, 7, 8, 9, and 10 are enlarged.

This invention relates to that class of grain-
binders in which the grain is received upon a
platform and then bound automatically. In
such class of binders it is'necessary that the
binding mechanism proper should be so con-
structed that it can be adjusted to the length
of the grain to be bound, and that the grain
should be brought in a compact form to the
binding mechanism, '

As heretofore constructed, the devices for
aceomplishing the forward and back adjust-
ment of the binder to the length of the grain
have been such thattheentire binding mechan-
ism would have to be moved forward or back.

It also relates to the machine shown and
described in the application of John F. Stew-
ard, of even date herewith, to which machine
the improvements described are more partic-
nlarly applicable. ’

The object of our invention is to provide a

simple and efficient method of getting the
grain from the receptacle to the binding mech-
anism; to provide a simple method of bring-
ing the gavel to any required position in rela-
tion to the binding-wire preparatory to receiv-
ing the same; to provide a method for pre-
venting slack wire from paying off the spool
as the ueedle is withdrawn from the twisting
mechanism, and to improve the construction
and operation of the devices employed. Its
nature consists in arranging the binding-arm
so that it will operate in correct relation to

‘the twisting-hook under all circumstances ; in

providing a secondary arm or rake mounted
on the platform for forcing the grain forward
to the twisting and tying devices; in provid-
ing such rake with a compressor-arm to hold
the grain in place while being carried to the
binder; in locating the spool which ecarries
the binding-wire upon the secondary arm or
rake so that the return movement of the arm
wiil unwind the wire; in the arrangement of
devices for swinging the receiving-platform to
adjust it to the length of grain; in devices
for operating the binding arm and rake from
the same driving mechanism ; and in the sev-
eral parts and combination of .parts hereinaf-
ter described and claimed as new.

Tn the drawings, A represents the main
frame; B, the elevator-frame; B’, the upper
elevator-roller; C, the cross-bars of the eleva-
tor-frame, on which the driver’s platform is
secured; ¢/, the driver’s platform.

These parts, A, B, B/, C,and C/, are of any
of the ordinary forms of constructing such
parts, except that the cross-bars C are ex-
tended somewhat farther to the rear; and the
machine is to be provided with a drive-wheel,
carrier-platform, divider, grain - wheel, sickle,
and devices for operating the sickle, reel, and
other parts, as usual; but, as such parts may
be of any well-known form of construction,
they are not shown or described.

D is a pivoted board or cross-bar or plat-
form located above the bars C, as shown,
upon which the binding mechanism is mounted,
forming the outer portion of the receiving-
platform.

D’ is a metal plate secured to the platform
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D, and forming the remaining portion of the
receiving-platform.

I is an inclined sliding board, connected
with the plate D/ by any suitable means, and
located on the elevator- frame beneath the
roller B’. The connection between E and D’
must be such that the plate D’ can pass under
the board.

F is a metal standard or frame, located at
the rear end of the platform D, to which it is
rigidly secured. The upper portion of this
frameis curved and bent over and downward,
- .soas to form a guard to protect the operating
devices located on the frame F, and also to
form a support for the needle-arm and rake.

G is a rock-shaft, having its bearings.in the
lower end of the curved portion of I in suit-
able boxes.

H is a reciprocating needle-arm, secured at
its lower end to the rock-shaft G by means of
2 hub, so that the arm can move up and down,
and the shaft {urn in the said hub.

Iis a metal arm or bar, pivoted in the rock-
shaft G, so that it has both a reciprocating
and a borizontal movement.

J is a metal tooth, pointed at its lower end
to facilitate its entering the grain and perma-
nently or adjustably secured at its upper end,
near the outer end of the bar I.

ais ametal bar, pivoted at its lower end to the
binding-arm H, at a point a little forward of its
connection to the rock-shaft G. The upper end
of this bar a is provided with a series of holes, as
shown, for adjusting the movement of the
arm. -

b is a straight bar, pivoted at its inner end
to the upper end of the bar a, and it is pro-
vided atits inner end with a series of holes.

¢is a vertical metal bar, pivoted at its lower
end to the outer end of a short lever, ¢,
which lever, at its inner end, is permanently
secured to the rock-shaft G. The upper end
of this bar ¢ is pivoted to the upper end of
the bar a, the same pivot answering for con-
necting @, b, and e. It is also provided with
a series of holes, as shown.

d is a standard or post, suitably secured to
the frame F, to the upper end of which the
outer end of the bar b is pivoted. e is the
enlarged portion of the rock-shaft G. Through
an opening in this the arm I passes, and in
whieh it is pivoted.

€' is the lever, to which the bar ¢ is pivoted
at its lower end, which lever is permanently
secured to G.

Jis a rearward extension of the arm I, form-
ing a crank or lever, by means of which mo-
tion is imparted to the arms 1 and H by the
wheel S.

g is a socket, formed on, or permanently se-
cured to, the wheel S, in which the end of fis
inserted.

L is a metal plate or arm, secured to the
tooth J near its top, and extending out at the
side thereof, and so arranged that when the
rake-arm I is down and moving forward it will

eome in contact with the grain and prevent
it from getting above the point of arm H when
delivered for binding, and also acts as a com-
pressor.

% is a metal prong or arm, secured to the
arm I, back of the tooth J, so arranged thatit
will enter the grain on the platform and aid
the tooth J in ecarrying it forward, and also
keeping the gavel in line while the grain is be-
ing moved to the binder.

j is the wire-spool, constructed in any of
the well-known forms. It is supported upon
the rake-arm I by means of a suitable brackeft,
that may be made adjustable, to determine
the length of wire, and it is so arranged in
relation to the twisting-hook that the return
movement of the rake-arm I will unwind just
wire enongh to bind a bundle, so that no slack
wire is left atter the bundie is bound, but the
wire is drawn off from the spol only as it is
required for binding the bundle.

k is the pivot on which the receiving-plat-
form is supported and turned. It is made of
considerable diameter, in order to furnish suf-
ficient bearing-surface to keep the platform in
position.

I’ is a slot on the under side of D, fitting
over the top of the pivot k, and serving the
purpose of a guide for keeping the platform
or table in position on the pivot. .

! are flanges on the bottom of the pivot &,
by meansof which it is secured to cross-pieces,
which cross-pieces are secured to the cross-
pieces C. .

m is a plate, secured to the top of one of the
flanges I, and projecting out therefrom.

n is a metal plate, secured to the under side
of the cross-piece o, which piece is secured be-
neath the platform D. o is hollowed out on
its front edge, so that the plate = projects be-
yond it, and this plate is so arranged that the
plate m eomes in contact therewith, and holds
the receiving-platform in place at that point.

The pivot k is so located that the rear end
of the table or platform describes a larger are
than the front, and its location is such, in ref-
erence to the point where the binding-arm de-
scends, that in whichever direction the table
may be thrown the binding-arm will descend
at the same point. .

p is a slot in the table or platform D D/, into
which the tooth J enters when mowing the
grain. Itis somewhat curved, as shown in
Fig. 1. :

P’ is a slot in the sliding board E, formin
a continnation of the slot p, but somewhat
wider than the slot p, to permit the entrance
of the tooth at the beginning of the forward
movement of the rake-arm.

K is a hand-lever, pivoted near or around
the shaft of the wheel N, and extending up
so that its upper end is within reach of the
driver when mounted on the platform C’.

L is a rod, connecting the lever K with the
receiving-platform, as shown. One end of this
rod is secured to the lever by means of the
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shaft for the upper puiley-wheel, and the other
end is secured around a collar on the axle of
the pulley-wheel on the receiving-platform.

M are ears or bearings secured permanently
to the frame or standard F. -

N N’ N are pulley-wheels, by means of
which motion is imparted to the binding and
raking devices. The lower wheel N is se-
cured, as shown, to a shaft, which shaft is
supported in suitable bearings secured to the
main frame, and to which the lower end of
the lever K is connected.

The inner end of this shaft, as shown, is
provided with a pinion, which is to engage
with a similar wheel operated from the main
or drive wheel, (not shown,) and drives the
pulley-wheel N; or N may be provided with
a suitable crank, through which power may
be applied. The pulley-wheel N’ is Jjournaled
on the lever K, and is provided with two
groovesinitsface. By locating the axis of the
wheel N’ on the lever K, as shown, any
change in the position of the lever will not
affect the relative positions of the pulley-
wheels when the drive chains or belts are in
place, so that the wheels will operate in what-
ever position they may be placed. The pul-
ley-wheel N/ is located on the receiving-plat-
form on the same shaft or axle to which the
pinion for driving the wheel which operates
the binding devices is secured.

O is the driving chain or belt passing over
the pulleys N N, ' :

P is the driving chain or belt passing over
the pulleys N/ N, 'O being in the inner groove
of the pulley N’, and P in the outer.

R is a stirrup or frame, pivoted to the ears
M, so that it is free to turn in one direction.

R/ is a collar, permanently secured to the
stirrup-piece R, near its center, which collar
forms a bearing or support for the axle of the
pulley-wheel N* and pinion T. By support-
ing this wheel by means of the stirrup and
collar, as shown, when the position of the
binder is changed -the position of the pinion
will also be changed, so that its teeth will, at
all times, be properly engaged.

S is a gear-wheel, suitably journaled to the
frame or support F, and through which mo-
tlon is given to the binding arm and rake,
the rake-arm being connected therewith, as
before described, by means of the socket g
and extension f, for this purpose.

T is the pinion for driving the wheel S.
Motion is given to this pinion through the
pulley-wheels N N’ N, as before described.

q is a link or hook, by means of which the
sliding board E and receiving-platform are
connected together. Other devices may be
used for this purpose. :

r is the twisting-hook, located in a suitable
bearing on the platform D, and so arranged
in relation to the pivot that it will remain

-mearly in a stationary position, its location

for this purpose being at or near the center
of the pivot. This location of the hook mush
also be such that the descent of the needle

will bring the binding-wire close enough to
the hook to be grasped thereby.

§is a hole in the point of the needle. The
twisting-hook is operated by means of a suit-
able gearing, and a cutter for severing the
wire after the bundle is bound is to be pro-
vided, which cutter is to be so arranged that
it will sever the wire between the bundle and
hook, so as to leave the main wire coiled
around the shank of the hook.

The arrangement of the parts for operating
the needle-arm is such that, when the rake. »
arm has made its delivery-movement and com-
menced to ascend, the needle-arm will com-
mence to descend, so that when the rake has
raised far enough to clear the gavel to be
bound the needle-arm has descended far
enough to take the place of the tooth p, and
hold the bundle in position until bound.

By coustructing and attaching the rake as
shown and deseribed it has both a free verti-
cal movement, by means of the rock-shaft G,
and a horizontal movement, by means of its
pivotal connection, so that on entering the
the grain it will be driven straight through,
and will eut the grain off in such a manner
that the amount required for a bundle will be
separated entirely from the remainder of the
grain, the rake-tooth p thus serving the
purpose of a separator, as well as for carry-
ing the grain forward to the twisting-hook.

In operation, grain is carried up the eleva-

-tor, as usual, and falls upon the receiving-ta-

ble D D’. The binding-wire passes from the
spool j through the opening in the point of
the needle to the twisting-hook 7, where its
end is held by being wound around theshank
of the twister, or otherwise.

As shown in Fig. 5, the rake and needle are
in the position they occupy when the bundle
is being bound, in which position the exten-
sion or arm f of the arm I is at its lowest
point, as this fis earried around by themove-
ment of the wheel S. Through its connection
therewith, the arm I will be ecarried up and
over toward the elevator, and this movement
will continne until the lever £ is carried to its
farthest horizontal position away from the
elevator.

Just before the crank £ has reached its far-
thest position the arm I has commenced to
deseend, forcing the tooth J through the
grain on the platform, and as the crank is
carried still farther around by the wheel S
the arm is forced still farther down, and, at
the same time, carried forward, forcing the
tooth J farther into the slot ¥, and carrying
the grain forward toward the binder. This
movement continues until the crank is at its
highest point, at which time the tooth J has
entered the slot I of the receiving - platform
to its greatest depth. . This movement will
bring the bar % into contact with the grain on
the platform, and compress it so as to facili-
tate its being carried forward, and also com-
pressing it compactly, and so that it can be
moved with certainty to the position for bind-
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ing. As the crank fis carried over and down
by the wheel S the rake will be carried for-
ward with its tooth J in the slot ¥, carrying
with it the grain for the bundle on the plat-

form D’, and this movement will continue un- .

til the crank f has reached 2 horizontal posi-
tion nearest the elevator, during which move-
ment of the crank the arm I described a circle
similar in form to that described by it in its
first movement, so that when the crank has
reached a horizontal position opposite to that
first described, the arm I has been withdrawn
from the slot [, at which time the grain for
the bundle has been forced against the bind-
ing-wire, and carried beyond the line of the
twisting-hook, which operation partially encir-
cles the bundle by the binding-wire. At the
same time that the rake tooth and arm com-
mence their ascent the needle-arm commences
its descent, which movement is accomplished
- by means of the arm or lever ¢/, which le-
ver is moved up and down by the move-
ment of the rock-shaft G, and is so arranged
relative to the rake that as the rake is car-
ried up the lever is carried down, and vice
versa, and as the lever is carried down it car-
ries with it the bar ¢, which carries down the
onter end of arm or lever b, and as the arm @
is also pivoted to the lever D this arm is also
carried down, which arm, being pivoted at its
lower end to the needle-arm, forces such arm
down, and these parts are 8o timed that when
the crank f has reached a horizontal position,
* and is ready to descend still farther, the lever
¢ has reached a nearly-level position, so that
the points of the tooth J and the needle are
just above the receiving - platform, and in a
line with each other. As the rake-arm is
carried up the needle-arm is carried down,
taking its position back of the bundle, keep-
ing the bundle in position, earrying the bind-
ing-wire with it into the opening or slot I, and
completing the encircling of the bundle by
the wire. When the needle-arm has reached
its lowest point the twisting-hook is put into
operation, twisting the two strands of wire
together, and completing the.binding. The
_wire is then to be severed by a suitable cut-
ter, when the bundle drops upon the ground
or into a suitable receptacle.

As the needle-arm descends the rake-arm
ascends by the movement of the crank f, as
first described, and when the needle has
reached its farthest point of descent the rake
will have been carried up and overto the carrier
ready to descend and carry forward another
bundle, during which descent the needle-arm
will have ascended ready to pass down and
tie the bundle carried forward by the next
movement of the rake, and this operation will
be repeated and continue as long as the ma-
chine is kept in motion.

As the rake-arm ascends it will carry with
it the spool j, which movement will anwind
from the spool the binding-wire, and when the

_rake has reached the position where it com-
mences its descent it will have unwound from

the spool just wire enough to encirele the bun-
dle properly for binding, which wire will ex-
tend from the spool to the twister outside of
the grain caught by therake, and as this grain
is carried forward it will strike the binding-
wire, forming it into a loop into which the
grain is forced by action of the rake, as before
described.

By thus locating the spool for the binding-
wire on an arm independent of the needle-
arm no slack wire is formed to be left after
the bundle is bound, and if from any eause
there should be no grain on the platform the
movements of the rake will not take any ad-
ditional wire from the spool after itsfirst move-
ment, as each movement thereafter will un-
wind no wire, but simply pass that which is
already unwound back and forth through the
geedle-eye until it is used for binding a bun-

le.

When the lever K is in nearly a perpen-
dicualar position the receiving-platform will be
in position for ordinary binding. For binding
short grain the driver takes hold of the lever
and pulls it toward him, which carries the
rear end of the table or platform toward the
elevator, and carries the slots I and U’ farther
forward, so that the rake will enter the grain
at a point farther forward.

For binding long grain the driver moves the
Jever away from him, which earries the rear
end of the binding- platform away from the
elevator and carries the slot I I/ farther back,
so that the tooth J will enter the grain at a
point farther back. By this arrangement the
rake has a wide range forward and back, and
at the same time will bring the grain to the
same point relative to the binding devices.

As shown, the table or receiving-platform is
made in two pieces; but it could be made of
one piece, if desired, and the backboard E of
the receiver may be dispensed with in vari-
ous forms of elevators.

The holes in the curved arms & ¢ and lever
b are for the purpose of regulating the throw
of the needle.

The lever K is held in position by means of
the brace-rod Q secured to the elevator-frame,
as shown. .

What we claim as new, and desire to secure
by Letters Patent, is— .

1. The combination of the rake I, tooth J,
and slot ! with the arm H, receiver D, and
twister r, substantially as specified.

2. The combination of the lever K, bar L,
and wheel N/ with the wheels N N, belts or
chains O P, and pivoted frame R, for commu-
nicating motion to the binder, and keeping
the belts or chains in operation when the po-
sition of the binding devices is changed, sub-
stantially as set forth.

3. The combination of the lever K, connect-
ing-bar L, and pivoted stirrup or frame R
with the movable table or receiver D, for
changing the position of the table, substan-
tially as specified.

4. The rake I, in combination with a reeip-
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rocatingneedle-arm, H, arranged todescend at
the same time the arm I ascends, and take
the place of I'in holding the bundle in posi-
tion for binding, substantially as specified.

5. The combination of the rake-arm I, the
spool mounted thereon, the binder-arm H,
and the twister, substantially as specified.

6. The binding-arm H, supported upon the
swinging receiver or table D, in combination
with a centrally-located twister and a rake,
substantially as described.

7. The rock-shaft G and lever ¢/, in combi-
nation with the arms ¢ b ¢ and standard 4,
for operating the binding or needle arm H in
an opposite direction to the rake-arm, when
said rake-arm is rising, substantially as speci-
fied.

8. The yielding finger, in combination  with
the arm I, for preventing the grain from get-

ting above the point of the arm H while being -
carried forward, substantially as specified.

9. The sliding backboard E, located be-.
tween the upper elevator-roller and the re-
ceiver, in eombination with ‘a. horizontally-
swinging receiving-platform, and a connect-
ing device between said backboard and plat-
form for keeping the slots in line, substantial-
ly as specified. .
ELIJAH H. GAMMON.
ROBERT H. DIXON,

.~ JOHN F. STEWARD.

Witnesses to signature of E. H. Gammon :

O. W. BoND,
L. L. BoxD.

Witnesses to sigratures of R. H. Dixon and

John F. Steward:
H, WHITNEY,
FrANK LiULL.



