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Unrtep States PAaTeENT OFFICE.

OHARLES M. RICHARDSON AND JACOB S. GIBBS,

OF BRIDGEPORT, CON-

- NECTICUT, ASSIGNORS TO THE BRIDGDPORT TW’IN 1D BINDING CO"\IPANY

- OF SAME PLACE

= KNOT-TYING MECHANISM FOR GRAIN-BINDERS..

S-PEC‘IPIC&TIQN‘forming part of Letters Patent No. 300,009, dated' June 10, 1884.

s
App]ication filed March 11, 1882,

To all whom it may concerv:

Be it known that we, CHARLES M. RIOH
ARDSON and JACOB S. GIBBS citizens of the
United States, residing at Bridgepmt in the
county of I‘au field and State of Connecticut,

have jointly invented new and useful Improve- '
ments in Knot-Tying Mechanism for Grain-

Binders, of which the following 1s a spemﬁ-
cation.

This invention relates to improvements in
1{1’101;-‘133?111%" mechanism for grain-binders and
other analogous machines for tying ordinary

twine or cord or soft metallic wire, the object

being to automatically carry a binding-twine
around a gavel of grain, cut off and firmly tie

‘said twine around the gavel, thereby making

a-compact bundle, and to tie a knot that can-

not slip.
Inthe dI‘ELWlI]gS forming part of this specifi-

cation, Figure 11s a side elevation of the bind-

~er-arm carrying the head, and showing also

25

one side of said case.

the segmental case of a ﬂ*ram binder embody-
ing our improvements. - Flg 218 a side eleva-
tion of the binder-head and a section of the
segmental case, showing said parts in opera-
tive relation. .Fig. 2* is a side elevation of
Figs. 3 and b are sec-

tions of Fig. 4 taken on line z #, Fig. 4. Fig.

30

4 is a rear elevation, partly in section, of the
binder-head. Fig. 618 atransverse section on

- the line ¢ a, Fig. 4. Fig. 7 is a side elevation

of the looping-pinion and slotted collar, partly

~in section, detached from the head, and show-

35

ing the posmon of the twine thereon after the

pinion has commenced to turn. Fig. 8 isa

. similar view to Fig. 7, but showing the parts

~in a different posﬂslon

40
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Figs. 9 to 26, inclu-
sive, are detail views, which will be exp]mned
further on. Fig. 27 is a plan view of the cen-

tral portion of that part of the binder embrac-

ing the knot-tying devices, and showing the.
- position of the twine-box.

_ Fig. 28 18 a per-
spective view of the head with a part of its
shell broken away to show its interior. Kig.
2918 a plan view, partly in section, of the con-
cave edge of the case. Iig. 301s a detall view.
Fig. 31 is a plan of the exterior pf the part

shown in Fig. 3.

1

ting- hook -operating rod.

| pinion .

0. 41s a rack in said case.

and partly without said case.

502__

{(Model.)
case. - A is the binclél‘-hedd. ‘D is the twine-
box. cindicatesthetwineindottedlines. dis

the shaft on which the head A and the binder-
arm are hung, and by which it is rotated. C
is the beam on which the case B is secured.
F is the inner beam of the machine. a & are

3

pwoted cord clamps and cutters on case B.

@’ iS'an arm on one of said clamps. «'is an

elbow-lever pivoted also on said case.
knives on said clamp-jaws.. ¢ is a twine-
clamping lever. e* is a serrated-faced cord-
clamping boss on sald head.
¢ 18 a looping-pinion.
pinion. ¢*1s a twine-tension Spring.
conical-ended knotling-post.-
sn:nple levers constltutmn a eompound lever.

o* 1Is an arm on the lever 0°. 0°18 the knot-
v 1s the knotting-
v* indicates a slot in the edge of the
2 5 5* 5¢ indicate cams (shown in
dotted lines) on the side of case B. 6 indi-
cates a V-shaped groove in the knotting-post
16 is a lifting-
cam on the side of head A. 15 i8 a cam, also
on the side of said head. 10isa Spl’lllﬂ‘ 20
indicates a twine -slot in head A. 23.,1s a
twine-trip on case B.
per end of said case. 35 1is a safety spring-
tooth at the end of rack 4. 8 1s a cord-clamp
spring. 32 and 34 are twine-rolls on head A
33 is a small twine-roll in the end of lever o’

ais Q

hook.

" Like letters refel to like palts in the dlffel -
ent figures.

The segmental- shaped case B is constr ucted,
so far as general shape is concerned, of the
form usual in this class of machmes but 1s
specifically adapted to co-operate with our pe-
culiarly-constructed knot-tying devices for the

purposes hereinbefore stated. Tothis end the

case B is provided on its interior with the
cams 2 5 5* 5% and the cam 30, partly within
All of said
cams, excepting one end of that numbered 30,
are shown in dotted lines in Fig. 2°. A slof,
3, 1s for med in one side of the case, and the
Well -known twine-tripping device common to

30 is a cam on the up-.

€ eare

6o

¢’ 18 a spring.
¢z is a collar on said -

o° and o° are

70’
75

8o
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many machines of this class is applied to the

open side of said case. The side of case B

In the dlawmos B is the segment shaped 0pp051te to that on-which are smd cams, is
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provided with a rack, 4, the last tooth, 35, in |

which, 1s secured to a flat spring, 306, secured
against the outer side of the case. The funce-
tion of the spring-tooth-35 is described further
on. wmaid case B 1s also provided with a pair
of spring-operating cord-holding jaws, a o’
which are provided with twine-cutting knives
¢ ¢, and-are located on its convex edge, and
are made to open and close as follows:

- Iigs. 19 to 26, 1nclusive, 1llustrate details of

the construction of said jaws and knives. Said
jaws are properly pivoted on asupport,which

is bolted to said case, and the hubs through
which-their pivot-bolts pass are provided with
interlocking gear-teeth, as in Figs. 19, 20, 25,
and 26, so that they may both be opened by
operating upon one. An arm, ¢, projects
from one jaw thereof, ¢’, at right angles to its
axis. An elbow-lever, «', is pivoted to said
support at the side of one of said jaws, its
short arm standing vertically near said arm
«’, and its long arm projecting into case B. A
spring, 9, connected to said arm ¢’ and to
case b3, SWIIID“S sald clamp-jaws together with
much force, and their inner faces are rough-
ened and provided with suitable projections
and matched depressions, to cause them to
grasp a cord or twine, so that 1t cannot slip
through them, and when they close together
the twine runs across two bevel-edged points,
40, at their lower ends, as shown in Fig, 24,
wherebv the strain on said twinetends to dmw
sald jaws closer together. Said jaws a «* are
caused toopen by the passage of the head A up
through case B, by theaction ofthe cam 16, Fig.
1, on the side of said head A, against the long
arm of said elbow-lever a* Whereby the parts
are thrown into the position shown in Fig. 20,
and immediately that the head passes by said
lever said jaws spring together, as in Figs. 19
and 24. The upper ends of said jaws are pro-
vided with two twine-cutting knives, e e, whose
edges shut by each other Sufﬁclently to cut of
the twine which is caught between them.
The above-mentioned twine-trip on case B
is operated by the cam 15 on head A, Fig. 1,
as the latter swings through said case, said
cam acting on spring 23*. The head A iscon-
structed of the usual form, and is adapted to
be passed through the above-described case

"B in the usual manner of operating such ma-

chines.

The general arrangement of the above- men-
tioned knot -tylng devicesin sald head is shown
in Figs. 2, 3,4, 5, and 28. Head A is made of

- two hollow sections, within which said devices |
are inclosed.

The forward end of said-head A
4,)

has a twine-slot, 20, formed in it, (see Fig.

“said slot being formed therein in the line of

60
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its movement through case B. A spring, 10,
is located on one side of said slot 20, over

which the twine slides as 1t enters said Slot Al

looping-pinion, %, 1s hung on the knotting-post

0, which isfixed 3 111 the he"td A. Said knottmcr- |

post o has a cone-shaped end projecting De-

lies in the oroove 6 therein, is throw:

300,009

shaped groove, 6, on onc side of said post at

the end, and the post 18 also grooved {rom the

base of groove 6 to 1ts. Opposﬂze end, as In
Fig. 15, and is slotted transversely, as there

shown.. Said grooves and slot 1n post o pro-
vide for 1)1&01110 therem the knotting-hook #
and its operating-rod o°. The 101*111 of said
post o 18 shown in Figs. 14, 15, and 16, and
the knotting-hook md its rod are tully shown
in Kigs. 17 “and 18, and the arrangement of
the 121,131361;‘ in sald post 18 shown in I‘lﬂs 7, S,
11, and 12. As shown, said knotting-hoo];:
consists of an elbow-lever, one arm of which
works 1n said groove 6, and the extremity of
the other arm enters said transverse slot in
post 0 and 1s pivoted to the latter, as shown in
sald figures. - Said knotting-hook rod ¢° is
connected to sald knotting-hook by a link,
42, the latter being pivoted to the knotting-
hook at the junetion of 1ts two arms. ’I‘hus

“when the rod ¢° slides one way in said- knot |

ik,which
1 'down,
as 1n Figs. 8and 11, and the movement of said

ting-post o, thearm ofthe knotting-hoo

/5

SO

Q0

rod in the opposite direction throws the hook- .

arm up into said groove. Said pinion 7, fits
on post 0, and. 1ts teeth project through the
side of head A and engage in-the rack 4 on
case B. 'When head A is passed through said

case, sald pinion is revolved on post 0. The

pinion ¢ has fixed to 1t an annular collar, 2, on

the periphery of which i1s a slotted collar or
projection, the slot in which coincides with a

slot, v*, transversely across the periphery of
said pinion.

Amnannular groove, 29, is formed
between the collar 2z and the side of pinion 1,

in which is placed the ecircular twine- tension
spring i*, the form of which is shown in Fig. 10,

sald sprmﬂ‘ being secured by one endto a block
onthe interior of head A, and being made to en-
circle and bear against the part of pilnion ¢ at
the base of sald annular groove, excepting atin-
tervals, as shown in S‘le last- ll’hllled figure, but
not extendin o across the slotv* in said 1 pinion i
A twine-clamping lever, ¢°, 18 pivoted in head
A, having a serrated-faced block on its short
arm near the pmlon ¢, which 18 arranged to
bear against a boss, ¢4, on said head, (see Fig.

D, ) hawnﬂ a like face, and clamp the tywine be-
tween said faces after it has been drawn into
slot 20 1n the head. A spring, 8, swings le-
ver ¢, 80 as to carry the end of its short arm
away fromthe boss ¢'; but the long arm of said
lever projects a little beyond one side of said
head, and has a friction-roll pivoted therein,

as shown. When head A is moved throunh

| case B, as aforesaid, the projecting end of Lhe

lever e'rides upon the cam 2 in the ¢ Case,swing-
mg sald lever, and thereby causing saad tw

sermued faces to be pressed forclbly together
and to clamp immovably between them the

twine which was previously drawn into slot 20

1n the head A, and when the end of the lever
runs off from the canl S'Lid twine is released.
The end of said lever ¢* projects through the

yvond the face of pmlon v, and 1t has a V- islot 3, Fig. 1, in the side of case 5. Two

95
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levers, 0® 0% are plvoted toa'ethel and each | spring 10 therem and when said head eutels'

'Wlthm head A, the latter havmﬂ‘ a friction-

roll, 33, pwoted in the end of its long arm,
and an arm 0*, thereon standing at right an-
oles thereto and projecting through one side

of the head. Thefriction-roll 33 also projects

through a side of said head, as seen in Fig. 2,
and as said head moves through case B, as

“aforesaid, the arm o* rides on the edges of the
10

cams 5, 5“ 5¢, and 30, causing the end of said
lever t0 be :moved down aga,mst the action of
the spring ¢’ under i, and back again by said
spring as sald arm passes betweencams 5 and
5%, and again to be carried down as it moves
over the latter cam, and then, by the contact
of said arm with cam 5°-said lever is swung

- with a positive force in a contrary dnectlon

20

25

to that in which cams 5 and 5* moved it, - and

with more force than spring € can exext and
finally said arm encounters the cam 30 by
which said lever 18 moved In the same dlI‘EG-
tion as by cams 5 and 5. |
It will be seen by reference to Fig. 18 and
other detail illustrations that the knotting-
hook rod ¢°, which, as above described, slides
in the knotting-post o, has a notch, 43, in one
side of it, and the free end of said lever o’

-~ engagesin said noteh 43 in sald slide, the ob-
Ject of said combination of the levers and slide

30

35

being to cause the knotting-hook v,whose con-
| nection with said slide has already been de-

scribed, to swing alternately away from and
into the V-shaped groove 6 in the side of the

conical part of pest o. A pinion stop-spring,

45, Fig. 31, islocated on head A, the free end
of which is adapted to fall aﬂ*amst the pinion
¢ at the end of the movement of said head
through case B. If said pinion stops abt just

i the position to bring its siot v“1n-a line with

_40

45

 The binding-twine ¢ is deposited In the twine-

50
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the base of the slot 20 in the head, as seen 1n
Fig. 4, sald spring will drop between two of
the teeth in the pinion; butif the rotary move-
ment of said pinion should stop a little too
soon, said spring will fall against the side of
one of the teeth in pinion ¢ and force it
slightly around to bring said two slots 1nt0 co-
inciding positions.

- The operation of our invention is as follows:

box D, Flb 7, whence it is drawn out over
smtable tensmn rollers and carried in a
straight line from the inner part of the.ma-
chine transversely through the circular line
of movement of head A to the case B, which
is secured to the beam C, and itsend 1s placed

~between the clamp-jaws « a®, below the knives

e ¢ thereon, where it 1s tlghtly held, . The po-
sitions of the said case, head, and twine, as
just described, are shown in Flg 1, and the

. 60 “position ot the head as it strikes the twme, re-

ceiving the latter into its slot 20, 1s'shown 1n

- dotted lines in said figure. The grain hav-

65

ing been dep051ted on the binder, the shaft d

revolves, carrying the binder-arm and the
head A, the latter catching the twine in the

case B the twine is drawn a,gmnst the trip 23,
and thereby forced into slot +* in the pemph-—
ery of the pinion 2. The end of clamp-lever 70
¢’ now rides on the long eam 2, causing 1t to =
clamp the twine tightly. - Said’ 'c()rd-'trip 1S 4

well-known device in this class of machines, -

and is held across the open side of the case

| B by a spring, 237 which is freed from the. 75' '

trip by the action of the cam 15 on the out-
side of the head. (See Fig.29.) The clamp-
ing-jaws @ ¢’ close upon the twine (said head
hewmﬂ* opened them and carried the cord
between them) about the time that said cord- 8o

‘trip is operated. Said twine just mentioned

as carried between the clamp-jaws ¢ ¢ ex-
tends from the face of roll 32 to that of roll

33, as shown in Fig. 1 in dotted lines. Im-
medlately after thls the elbow-lever «* rides 8 5
on the lifting-cam 16 on the side of the head,
causing said cl&mp*j aws to open, and after the
end first held by said jaws 1S carried up out

of them they close upon the part which was
brought around by the head, holding that, go
and as they close upon 1it, actuated by spring

9, after said cam 16 has lef‘o lever a', the knives
¢ e cut the cord, leaving the main end of the

twine between smd;aws, asat first. Thehead
A in passing up through case B is driven 95
agamst that part of said twine close by jaws
a a°, causing 1t to enter slot 20 in the head
and lie against that already in 1it, thereby

‘bringing two ends of the twine together around

the gavel, both now being held in the head, 100
while the main end is left in the jaws, as j ust
described. The looping-pinion ¢, in the slot-

v* of which both ends of said twine lie, now
engages the rack 4 on the inner side of case

B, and is at once turned three-fourths round, 1035
ca,rrymg the ends of the binding-twine under

the tension-spring ¢ and Wl]ﬁldl]ilﬂ‘ it alound
the conical end of post o. 'Then the levers o°

o* operate, as above described, to draw back

the knotting-hook rod o° and 5o turning the 110

knotting-hook v as to hook its free arm against

the loop heretofore carried around the eud of
said post o, as shown in Fig. §, and holding it,
while the pinion ¢ continues to revolve one-
fourth round, carrying a partofthe cord across 115
the groove 6 in the post o, between the latter

and said knotting-hook; and the latter now
shuts into said groove and clamps the cord ly-

ing across the groove, as shown in Fig. 9, and

releases the loop which it first enmaﬂ*ed letting 120
the latter slip over the part now held in said
| groove, as just described, thus tying the knot,
and sald knotting-hook holds the ends of the

twine until the arm o* on lever o’ strikes the
cam 30 on the side of the case B, whereby said 125
ends are released, and the bound gavel 1s
thrown {rom the b1 nder by the revolvmﬂ* head.
When the pinion ¢ 1s first revolved, the bind-
mg -twine is carried under the tension- -Spring
¢*, which causessald twine to be held back asitis 130
wound around the end of post o, and keeps it

slot 20, causing 113 to slip by the ends of the | drawn close thereon but when satd ]_)1111011 has
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turned far enough around to C"Llly the twine | mechanism within said head, substantially as

under that portlon thereof (see Fig. 10) which
18 bent up away from the base of the oroove
between collar zand said pinion, then the ten-

sion upon said twine ceases, and it is free to

be drawn away after the knot has becn tied,
as above described.

What we claim as our invention is—.

1. In a grain-binder, the combination of the

case B, having two twine-clamping jaws piv-

oted thereto, a Spr'm to shut said jaws, and
the elbow-lever «f, with the head A, adapted
to move through said case, and provided with
means for opening said jaws, substantially as
described.

2. The combination, with the case I3, hav-
g the rack, of the head A, having the twine-
slot 20, the conical-ended knotter-post o, fixed
1n said head, the looping-pinion 4, having the
collar z thereon, and the transverse groove fv"*’
across its periphery, and the tension-spring 7,
substantially as set forth.

3. In combination with the case B, hm*'uw |

the rack 4 thereon,the head A adapted to move
through said 'ca.se, and carrying the conical
ended knotter-nost o, fixed in the head, a knot-
ting-hook pivoted in the posto, having an arm

toswing againstand from the knotter-post, and

described, for looping the twine around the
conical end of the post o, and for oscillating the
knotting-hook on its plvot within the Lnotter
post, sub%t‘mtl‘ﬂly as set forth.

- 4, The combination, with the looping-pin-
1on ¢, having the collar 2 thereon, of the ten-
Sion-spriug ?’F,
circling that part of said pinion between the
collar z and the main part of the pinion, sub-
stantially as and for the purpose set forth.

5. In combination with the head A, having
the knotter-post:o;-the looping-pinion %, re-

volving thereon; the knotting-hook v, pivoted

in said- post, the 1*0(1 0’ connected to sald hook,
the levers o 0%, Connegted with rod o°, spring

- ¢°, and the éase B, having Suihble cams there-

on for contact Wlth the arm o0* on the lever o
substantially as set forth.

6. -The pivoted dmnp Jaws a &', having the
bevel-edged points 40 onthe lower end thereof
&,ub%tmntnll} as set forth.

CHARLES M. RICHARDSON.

| JACOB 8. GIBBS.

Wilnesses: ' |
HENRY A. CIIAPIN,
C. D. LEET.
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secured to the head A, and en- -

40

45
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