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PATENT OFFICE.
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To all whom it may concern :

Be it known that we, MARSHALL D. Hig-

ILEY dnd DANA L. OOLUMBIA of Morrison, 1

the county of Whitesides and State of Illm 0is,
have invented a new and useful Impmvement

.in Raking'and Binding Attachments to Har-
vesting-Machines; and we do hereby declare

that the follnwmg is a full, clear, and exact

‘deseription of the constmcmon and operation
of the same, reference being had to the an-
| 'nexed drawings, made part of this specifica-
"mon, in which-— -

Figure 1 is a perspectn"e of the platiorm of

i’ hars’estar with ounr improvements attached,

as seen ‘from the fronf., Iig,2 is 4 partml
elevation as seen from the rear. Ii g. 318 an
elevation, showing the arran gement of the ma-
(:Innery Of the binding apparatus. Fig. 413 a

lan of the shield covering the binding appa-
atus h Sg“is a view of the gmde ft%wPhPed

mldernea,th the shield. -Fig.6 is a vertical

~ section of the same. TFig. 7 is an elevation as

seen from above the platform, the shield being
removed. Fig. 8is an enlm‘ned elevation of
parts of the mechanism from the same point
as - in- Fig. 7. Fig. 9 1s a top view of the
pinchers. Fig. 10 is a top view of the twist-
head. Fig. 11 is another view of the same.
Fig. 12 is a section of the same, and Fig, 13 is

‘& section 5h0w1n g the (*mmeetwu of the twist-

head.
In the several figures the same letters 1ndi-

cate identical parts.

In the cas illustrated in this application

. the binding apparatus is represented as placed

on the platform of a reaplnmmachme extended
immediately behind the main frame. This we

regard as the most convenient location, but

do not restrict our claims to this posmon,

though in this specification we shall refer to

the various parts in reference to this position.
A. 18 the p}atfarm of a reaping-machine,
which is extended in rear of the main frame,
and so adjnsted as to receive. the raking and
binding apparatus, which is supported in rear
of the main frame and driving mechanism,
Motion i3 communicated to the raking and
binding attachments from a bevel-wheel on the

~main axle of the reaper by a tumbling-shaft

of ordinary arrangement to the driving-shaft
B, which is attached by suitable boxes to the
frame of the platform .

 Near the rear end of the shaft B are the two
three-sided eccentrics D and L. These eccen-
trics are daplicates. They are equilateral

‘carvilinear triangles, used to receive the shatt
‘B, to whichi they are keyed near one of the

augles, and are set on the shaft at different
angles, SO Aas, respectively, to commuunicate ithe
motion to their rods, that will be herzafter de-
seribed..

- The eccentricsare set in square stmpﬁs, WOork-
ing in central internal grooves.- To the strap of -

| eccentric B is attached the connecting-rod G,

the upper end of which is attached by & pwm;
to the arm of the bell-erank G¥, which is aé-

tached by a pivot, G3, ab its elbow to the post

Al On the ﬂppt}blte arm of the bell-erank ('

is the stod G, on the wrist of which is set the

slot in the curved arm of the rake-arm H,

which slides freely on said wrist.
To the strap of eccentric 1) is attached the

rod D', which is pivoted to the lever 1D? near
the baﬂ;e of the latter.: The bent lever D? is

| plvoted to the post A’ atits base, and, extend-

ing upward after receiving the rod D‘, it is
rigidly attached to the cr&nk D4, the axle of
which passes through the rake-ar m H near the
end of the slot. To the wrist-pin of the erank
D? is pivoted the end of the parallel rod H.
The rake-teeth H® are secuarely fastened to
the wrists HY, set in eyes in the bifurcated ex.
tremity of the rake-arm 11, in which they turn

| with the movement of the rake. The parallel
‘rod H!, likewise bifurcated, 1s adjustably at-

tached to levers H?, attached to the wrists H*,
s6 that the rake-teeth E° shall, by the action
of the rake-arm H and the parallel rod HY,
through all parts of their movement, mainiain
a perpendicular or nearly a perpendicular posi-
tion,

The eccentries are so sef that when the rake-
arm H is.extended to the standing-grain end
of the platform, the rod D! shall be fully pro-
jected and the rod G and bell-crank G! drawn
down to their lowest position. With the revo-
lation of the shaft B, as the rake-arm H.is
drawn back by the Jever D?, the rod (& is
raised, and with it the bell- cmnk G, until the
arm carrying the stud-pin G*is nea.r]y verti-
cal. The relation of the eccentric H and its
yoke is now sueh that little or no motion'is
communicated to the bell-crank until the gavel
has been drawn into the binder, when the
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~ crank is rapidly drawn down and the rake-arm | tllc face of the wheel T w1thm the track I2.

' ‘projected, when it again remains sta,tmndry

- until the process of retraction eommences.

‘The binding apparatus receives motion from

~ the bavel- wheel I, which is heyed to the driv-
- ing-shaft B, The frame I' is attached to the

~said_shaft by boxes, within which -snitable
journals turn freely, and also to the f'mme of

- the platform by the brace IV, .
‘The bevel-wheel I has within the mrcle-

| gforlned by its teeth a raised traex, I, havmg'

~at two poinis depressions, the rc,latwe posi-
 tions of which are shown at I°, Fig. 3. It has.
- also a depression cut in its face within the cir-
- cleof the track I (Shown at I*, Fig.3.): The

. central portion of the wheel 13 not. casb mth

o :arms but solid.

The wheel I drives the - bevel plmon I,

. which 18 fastened to the shaft K, which turns |
 in suitable boxes attached to the frame ¥. To
- the upper end of the shaft K is attached the
- twist- -head L, which turns with the shaft. The -
. twist-head Lis constructed in two pieces, L

and 12, of which the piece L2 is so constructed
as to tum upon a pivot on a face perpendicu-

~lar'to the axis of revolution, so as to open the

~ twist-head for the: receptmn of a wwe as wﬂl
~ be hereinafter explained. = -
~ The jaws of the twist- head are 01161]8(1 by

o “the action of the wire, and are closed by the
- clutches N N. The clatches. embraee the twist-
~ head on each side,so as to compress the jaws,

which have a rib and corresponding depres

o sion on their opposed faces, as Shown ln Fig.
- 12,s0asto bind and consequenﬂv more firmly

to retam the inclosed wire. They are actuated
“automatically by the levers NY, which are piv-

oted on the frame F, and have on their lower

ends friction wheels N ,ranning on the tracks
I?, with which they are képt in contact by the
tensmn of the spiral spring O, which unites
their lower arms.. The trackca I? keep the
clutches closed until- the wheels N? reach the
depressions 13, when, the lower arms being
drawn together the clutches are Wltlldmwn
and the jaws I! and L? are permitted to opeu.

As there are two depressions I3, this will oceur
twice during each revolution ef the wheel I—
once to permit the wire to enter the jaws, and

again for the discharge of the sheaf. Asa |

longerinterval 1S required between the time
when the wire is received and the discharge
of the sheaf than between the latter and the
former, the depressions I° are not placed op-
_posite to one another, but properly. portioned
in distance to the required object. As the
jaws are closed, exzept in the instant during
which the wire is received and dischar ged, the
danger of catching foreign snbstances is di-
minished.

Below the twist-head are pmchers M M4, of
which the j jaw M is stationary,and the jaw M

movable, The jaw M is mtached to the frame |

I at M2, and the movable jaw M! is actuated

by a. lever pivoted to the frame, and has on its

against which it is pressed by the spring: P,

The pinchers will open when the friction- Wheelz .

‘M? reaches the depression described in the

face of the wheel I at I*, and close again on

rising out of the depwss;on This depression

| I8 so pla_ced that the: pinchers will open an in-

stant after the jaws in the twist-head have

‘opened to recebve the wire, and, closing again

-rlmmeumtely, they seize the wire, and at the

same time cutting it above the pmchers by -+

the action of the shear- plate, (shown in I‘w 9) -

attached to the movable jaw M, o
‘Uisaneccentrie, the peculiar shape of Whl(}h'.' S

{is 'shown in Fig. 14, the peculiarity in the

| eonstruction of whwh is, that it is so shaped

| that between the pomts a b it is formed asa

| circle, of which the center of the driving-shaft -~

B is the center, the effect. of which is, that

while the cam is traversing that distance in -~

the yoke opposite to the point of attachment

no vertically-reciprocating motion is commu-

nicated to the rod CL ~As the yoke is.square,

|'the reduced diameter on the side ¢« b must be =

| added on the opposite side ¢ d, to prevent the

cam escaping from the yoke.: ‘The rod Cl, piv-.

| oted to the arm C° communicates a recipro-

cating - oseillation to the counter-shaft T, to.

which is. I‘]gldh" attached a semicireunlar bind-

| ing-arm; T  This arm has a notched termina- -

tmn (bhOWﬂ in Fig. 7,) anda projecting arm,T?% - =

the ehtremlty of which bears a small sheave

| over which passes the wire, Pntermw through

an aperture above the sheave.

" The wire is wound upon a 31}001 S and 1s'
hnng upon a pin on the extremity of the stand-

ard 8/, immediately above the binding-arm and
twist- head The wire passes from the spool

through the orifice and over the sheavein the
arm T? and is held below by the pinchers. The

revolation of the spool S is regulated by a
set-serew, 80 as to preserve a pmpel degree of
fension m the. wire.

Q is a pulley on the shaft B, driving the
linked belt Q!, which passes also over the pul-
ley Q@° on the counter-shaft R, which revolves
wifh each revolution of the shatt B, carrying
with it the arm R/, by “which the she&f 18 at
the proper time thmﬁ n from the platform.

AZand A’ are guards placed on each side to
control the gavel as. gathered by the. rake.
Befween them s the slneld. or bmdmn‘ seab U,
over which the gavel passes, and on thh 11:

is ield while the sheaf is b?mg bound, resting

apon the portion marked U!. The plece D?is
riveted to the bottom of the shield U, below
the slot through which the wire passes it
receives the wire and gnides it nnerringly to

the twist-head, 1]]11116{11&13615’ above which it 18.

attachéd, and to the pinchers. A slot through

‘the shleld permits the arm R’ to act upon the

sheaf.,

‘The Operatwu of the machme is as follows:
The rake sweeping the.gavel from the plat-
form, carries it back agamst the wire, which

lower arm a fmctmn wheel, M2 which runs on | e‘a:l:ends from the spool through the end of. the
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arm, T? down to the pmchers where thie. g?;s

held. The binding-arm I, descendmg

and compresses the sheaf aﬂ'amst themre T

forked end of the arm coming in contact with
both ends of the wire, forces them against the
twist-head, which, opemng at the instant, re-

ceives and seizes them between the jaws 1.t

“and 1?, and immediately afterward the pinch-

ers open and close, severing the wire below

‘the twist-head and retaining the ends. The.
revolution of the twist-head twists the two

ends of the wire, securing it around the sheaf,

and then the jaws I! I? open, and the arm

R/ casts the sheaf from the platform and en-

tirely out of the way of the horses on their
It will be observed that the

next round. |
peculiar shape of the cam C holds the bind-
ing-arm 1" immovable over the twist-head
during all the space of time necessary for the

completion of the operation of locking and cut--

ting the wire.
Having fully e:aplamed the constraction and

‘operation of our improvements, what we claim

as ourinvention, and seek to secure by Letters
Patent, 18—

1. Iu an antomatic rake for a harvester the
combination of the eccentries D and E; con
necting-rods G and D?, bell-crank G, and 08-
cﬂlatmn* rake-armm H, sald parts bein; g respect-

tvely constructed substantmlly as deseribed.

2. The oseillating rake-arm H and parallel
end HI, adjustably attached to the.levers H?,
when med in combination with the eecentmc

D and connectin g-rod D?, substantially as set-|

forth.

3 The wheel I, with the track I% and de-
pressions I® and I‘*, when used for actuating
the levers N! and .M3, respectively, substan-

~ tially as and for the purpose set forth.

which have the
and are opened and closed by a spring, O, and

" 4, Thetwist- headL when constructed in two |
parts, L' and 17° the part 1? being arranged
9 tarn on & pwot the opposed faces of the

?bemg perpendlcular to the axis of rota-

tm the said parts being construeted and
arran bstantially as set forth. -

5. In compbination with the twist-head I,
the two clutcles N, attached to levers N Nl

fulurums near the centerg

cam I, substantially as set farth

6. In combination with the twist-head 1.,
the nippers M and M?, one being fixed and the
other movable, when they are respectively
constructed, and the movable one. actuated,

| substantlally as set forth.

7. In combination with a device for binding

the sheaf, the revolving arm R/, for throwing

the sheaf from the platform, substantmlly as
set forth.

‘8. The mm G havmg a dead point, a b,
when used in eomhmatmn with and for the
purpose of giving motion to the binding-arm
T, substantially as set forth. | |

9. The shield U and gunide U?, when nsed in
combination with an automatic binding mech-
anism, substantlally as and for the purpose
set forth.

In testimony whereof we have mgned our
names to this specification in the presence of
two subscribing witnesses.

| MARSHALIL D. HIGLEY.,
D. L. COLUMBIA,

Witnesses as to Higley :

R. MAsoON,

- D. P. HOLLOWAY.

Witnesses as to Columbia:

A. J. JACKSON,

H. B. WILKINSON.
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