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Be it known that I, WATSON M IIOLMES

..értlzen of the United States, residing a,t

Hoosick Falls, county of Rensselaer,and State

of New York, have invented celtam new and

userul Improvements in Grain-Binders, of

which the following is a full, clear, and exact

| ro

desecription, refelenee belnﬂ* had to the a,.c-
companying drawmﬂ's formmﬂ* a part of this

Specification.

My invention relates to the l«:nottmg, and

- grasping devices of automatic grain binders

T

and will be more fully hereinaft ter described

and pointed out in the claims.

Referring to the aecompauymw drawings,

~ in which only so much of a grain binder is
- shown as is necessary

to 111ustmte my inven-

. tion, and in which similar letters of reference
- mdlcatehkepartb -—-—-»Flo'mel is arear perspec-
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tive view of my mventmn Kig. 2. 1s a view
partly in elevation and na1t1y in vertical

- section of the wrasmng and band severing
- mechanism. Fig, 3. 1is a perspective of the

tucker detached. Fij ig. 3* is a perspective
view showing the knofter hooks or jaws sepa-

rated. FKig. 4: is a front perspectwe of the

~ knotter drwmg disk. TFig. 5 is an enlarged
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- part of the grasper.

- of the knotter.
- the knotter.
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view of the grasper and b&nd severer, bro-

ken away. Figs. 5* and 5" are details of the

grasper and knife. - Iig. 6. 1s a vertical lon-
gitudinal section through a pin which forms
IFig. 7.1s a perspective

detaehmg hook deta,ched
A is the mtemnttentl} 0pemted binder

~ shaft revolving in bearings on the upper limb
- of the binder frame

The frame Cis also se-
cured to the upper limb of the binder frame,
and has journaled therein the short supple-
mental shaft A’. Theshaft A onits inneror
rear end is formed or otherwise provided with
a crank arm, and the shaft A’, has an oppos-
ing erank arm ¢, and the two crank arms are
connected by the pin ¢, on which the dis-

charging arm a? is pwoted at about the mid-

dle of 1ts length, and is also pivoted to the

~ link of a second discharging arm being simi-
- larly plmte(; to the link o and to the crank
so arm ¢’, which is shown broken away in Fig.

1. The link a® is pwoted to some portion of side.

the Inachlne |

Figs. 8 and 9 are details of
Fig. 10. is a perspective nf the |

|

i

its periphery with the cam 0°
side of the disk are formed thecam ledges 07

| the hoolk J5,

I Itis evident from the preceding deser 1pf10n
that as the shaft A revolves, the shaft A’ will
| turn with it, and the discharging arms be

raised up over the bundle which is formed
beneath the breast plate C/, and on the fur-
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ther revolution of the shaft A, will eject the

bundle from the machine.
Firmly secured to the shaft A’,so as to re-

volve therewith is the disk B. The disk B i is
provided on its rear face with the segmental

60

racks b’ b2 the ecircular tracks b3 b pro;]eet- '

ing out fmm the face of the disk, and cut

away opposite and a,dJ acent to the seﬂ'meuta,l

racks b’ 0% the opening 0° toward the center

of the dlsk: from the segmental racks; and on
‘On the front

b and the projections 0° and 0°. The disk
revolves in the direction indicated by the ar-
row Fig. 1.
throngh which the needle passes in carr ying
the Gmd to the knotter and is bolted to the
frame C, at 3. The kunotter frame G is rig-
idly secmed to the frame C, a bolt C? passing
through the hole C* The frame C extends

The breast plate C’, has a slot
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forward or out from the shaft A’, and has

pivoted thereto by the pin D’ the swinging
grasper frame D.

The hollow spindle H (see Fig. 10) is jour-
naled in the forward end of the knotbel frame
3, and revolves freely therein, the plate H'
restmrr upon the top of the lmotter frame G.
The spmdle H carries on its lower end the
plate %, or detaching hook, and the bevel
pinion 2 is secured to the upper end of the
spindle II. The hollow spindle J, passes
through the hollow spindle H, and the bevel

“pinion J’, which is secured to the spindle J,

forms a contmuatmu of and rests upon the

‘bevel pinion H2on spindle H. A plate or

shoulder J?, similar to plate II’ is secured to

the Spmdle J, and has the projection 3. To

the lower end of the hollow spindle J is se-
cured the hook J3, and the detaching hook
h, secured to the lower end of the spmdle H,
rests upon the upper surface 7° of the hook
J3 and is flush with the shoulder j2 formed on

noteh j“, the projection 4%, and the beveled
hook 7% at its forward end and on its under
The spindle K (Fig. 8) turns within

t the hollow spindle J, and its shoulder % rests

The hook J 318 founed with the -
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- upon the pl-ate J? of S‘piﬁdle J. The arm K3 | Sprmg K* will ;bé__(jompressed; anddn"ringsucll

IO
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- lar tracks b® and b, prevent the spindles to

18 pinned securely to the spindle K, and |
- projects downwardly at K% A strong spiral
spring K° is secured to the projection 7, on-
the spindle J, and surrounding the upper end
of the spindle K, is also secured to the arm.

K® The lower end of the spindle K is formed

or provided with a hook K’, having a notch

K® corresponding to the noteh 5% in hook J?
and the upper face of the hook K’ bears
against the under side of the hook J3, and

the spiral spring K° forces the forward end
K* of hook K’ up against the hook 44 the spin-

dle K,turning freely within the hollow spindle
J. ' '
H’ and J? resting respectively on the circu-

which they are secured from revolving ex-

- cept when the pinion H? and J’ come in contact

20

with the racks b® 0/, when the tracks are cut

away. It will be noticed from an inspection

of Fig. 1, that as the disk B, revolves therack

O’ will come in contact with the pinion J’, be-
fore the rack 6% isin mesh with the pinion H?,

“and that the pinion H? will be revolved after
the pinion J’ has ceased torevolve; and that |

- in thisway thehooks J°and K’, which through
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the tension of the spring K revelves with J3,
will be started in advance of the stripper A, |
which will continueto revolve after the hooks-

J3 and K’ have come to rest in order to strip

the knot formed around the hooks therefrom.
‘The downwardly extending portion K? of the
arm K2 takes into the opening b° as the disk
B revolves, and inasmuch as the rack &’ by

which the pinion J’ isdriven is nearerthe pe-

riphery of the disk than the opening 3 is, it
18 evident that the revolution of the spindle

K will be retarded, and the spiral spring K2

be compressed and that the hook J® will ad- |

vance ahead of the hook K’ until the opening
0° has passed the arm_K? when the spring K5
will again force the forward end K¢ofthe hook
K’ upagainst the hook 4 In order that the
bands may be by the tucker pushed between
the upper and lower hooks of the knotter the
following mechanism isemployed to separate
the hooks. The lower hook is caused to re-
volve with the upper hook by means of the
spring connection between the driving pinion
of the upper hook and thespindle of the lower

“hook. The parts are so timed that when the

knotter has made about three quarters of one
revelution the portion K*?of the arm K2 over-
takes the opening 6°in the disk, and strikes
against the side of the opening. Thisit isen-

 abled to do inasmuch as the arm K2 projeects

_60

beyond the knotter driving pinion, and the
- portion K* will consequently thereby move

faster than the pinion, and for the further
reason that the opening 6° is farther toward
the center of the disk than the rack by which

the knotter pinionisdriven and consequently |
moves slower. It is evident therefore that
the portion K® will enter the opening 6° and
striking against the side thereof, will conse-
gquently be delayed thereby, and the spiral

The straight vertical edges of the plates

of the knotter, and the Lh
proper time is depressed by thelug b° on the

‘movement of the frame D.

|

delay the upper hook will advance ahead of
the lower hook. During this separation of

(see Fig. 3*) as will be more fally her_eina.ftel= .

pointed out.

P is the tucker. It is pivoted on the stud
(&, secured in the knotter frame G, a:nd_ has
| the ecurved arm 7® extending around in front
' heel 72, which at the

periphery of the disk B, to elevate the arm f S,

| and tuck the strands of the band which rest

upon its upper surface between the hooks J°

and K. - _ o
The grasper frame D is pivoted as before

stated to the frame C at D’. Its lower end
(see Figs. 2 and 5) is formed with the shoul-

forks e e passing each side of theshoulder €.
The side of the grasper frame adjacent to the

‘knotter is provided with the knife L, and the

fork e adjacent to the knife, as it is moved
up against the grasper frame, severs the band

against the knife, the band having been

caught by the hooked forks ee. The grasper

frame D has at its lower end adjacent to the

70
the hooks J® and K’ the grasper ends of the
1 band have been placed between j*and K%, -

._75-_::
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‘der ¢%overwhich the bifurcated hooked bev-
‘eled end of the grasper E passes, one of the

90

95._.

knotter the projecting piece e’ secured there-

to, and the projection ¢’ has the notch €, in

which the band rests, when the grasper frame-
has been swung up toward the knotter,nor-

100

der that as the grasper Eis moved outwardly

from the frame D, it will not push the band

with it, so that the hooked forks e e, when

the grasper E is swung in toward the frame

‘D, will not catch the band which isto be sev-
‘ered and held in the grasperfor the succeed-
ing bundle. The grasper E is pivoted at D?

to the grasper frame D, and has a swinging
movementtoward the knotter with the frame
D, and is also swung transversely to the
The grasper

105
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frame D has a projection d* through a hole -
in which the pin d? freely passes, and the

grasper E is also formed with a ball projee-

tion which takesinto the socket d’in the head

of the pind? A spiral springd’isinterposed

between the head of the pin d* and the pro-

115

jection d*on the frame D, and its action 18 |

to force the grasper E, up against the grasper
frame. Itwill be noticed from an inspection
of Fig. 2, that when the grasper E is moved
away from the frame D, the points D?, o
and d* are more nearly in line than when

the gragper is closed. Inthe former case the

force of the spring d’is exerted directly to-

spring decreases as the grasper is opened.

The grasper K carries on itsupper end above
its pivot D? a friction roller D? which rides

on the forward face of the disk DB, near its

I20

125
{ ward the pivot D? and in the latter away
therefrom. The spring thus exertsits great-
‘est force when the grasper is closed, and the
force necessary to overcome the action of the

130
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The arm D?® of the frame D
also carries a frietion roller d® which rides be-
tween the cams 07 b, on the forward face of
The office of the friction roller
and cams b7 b is to move the grasper frame
up toward the knotterto give sufficient slack

and cams b° b” to open and close the grasper.

- The cam b® stands out from the face of the

o

disk B, and the friction roller rides over the

cam b°to open the grasper and then between

~ the faee of the dlbk and the e&m bs to close

15
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opened and clo_secl pomtwely Ordma,l 11_57 the
spring d’ would close the grasper but I pre-
fer to employ positive mevhamsm to both
close and open it.

- The operation of my invention is as fol-
lows :—Suppose the devices to be in position

as represented in Fig. 1; the binding cord

- being held between the qhoulder e* on the

frame D, and the grasper E, and passing up

over the grasper K, over the strlppe1 h, which
18 somewhat in advance of the hook J 3 and
‘down through the needle arm and the ten-
~sion device.

‘T'he grain is forced against the

- band ard a trip mechamsm constructed in
~any suitable well known way, until enough

has accumulated to impart motion to the'

shaft A, which causes the binder arm to rise

~ and encircle the gavel with the band placing

- the hook J>.
H J? ride upon the tracks b® b4 and the

35
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it over the detaching hook 7, which rests on
Asthe disk B revolves the plates
pin-
ions H* J” do not revolve, until the rack b’

comes in mesh with the pinion J’, the hooks

J® and K’ start to revolve ahead of the strip-
per h, and the bands are caught m the
notches in the hooks. The proj ection 7° then
carries the bands leading from the knotter

“to the grasper over the bands around the

bundle, the bands leading to the grasper
slipping down under the km)ttel
knotter by the cams b7 6! and frietion roller
The rack 0? comes in- contact with the
pinion H?and the stripper hook s commences
to revolve. The arms K? taking into the
opening b° the revolution of the spmdle K is
retarded and the hook J? advances ahead of
the hook K’ the opening between the hooks
being opposite the grasper, so that the
Jectlon b at this time depressing the heel f?

~ elevates the arm f° of the tucker F, and
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pushes the bands between K* and 44 and

“when the arm K*® has been released from the

opening b° the spring K° again moves K* up
against s, elampmﬂ‘ the bands between them.

After the pinion .J’ has ceased to revolve the |

rack b%is still in mesh with the pinion H?

‘and the stripper continues to revolve past

the hook J3, in order that it may push the

band held between j* and K%, the under face
of the hook K’ being flush with the hook 7%
in-order that the 100p may slide therefrom.

‘and the
grasper frame D being moved up towardthe’

pro-

loop oft the hook and over the ends of the )

the knotter hook and the furmation of the
knot, the roller D* coming in contact with the
cam 0° the grasper K is swung outwardly re-

leasing the old end of the band and the forks
“eepass over the main band now lying in the
- noteh ¢€® and the cam 0° then swings the
to wrap the hook; and that of the roller D? |

ograsper jaw K in the reverse direction closlnn'
it,and the main band is caught by the hooks

¢ e, severed against the Lmle and held for

the succeedmw bundle over the shoulder e2
The dlsehawlnfr arms ¢ have during this
operation been moved up over and behind
the gavel and on their further revolution

--eJect it from the machine, pullmn* the ends

of the band from between j*and K*; the nee-

dle arm descends and the machine is brought

to rest ready for the succeeding bundle.

Having now described my 111vent10n what
I claim as new, and desire to secure by Lette1s
Patent, is—

1. The combination with the knotter hook
its spring jaw formed with a projecting arm,
and the stripper, of the knotter driving disk,
formed with the segmental racks to 1ev01v_e
the knotterin advance of the stripper, and to
continue the revolution of the stripper after
theknotter has ceased torevolve,and an open-
ing in the knotter driving disk into which the
pro,]eetmﬂ" arm of the spring jaw takes to re-
tard the revolution of the spring jaw of the

knotter, substantially as and for the purpose
descubed

2. The combmatwu with the Lnottel hook
and its spring jaw, of the knotterdriving disk,
its segmental rack for operating the knottel
the projecting arm of the spring jaw of the
knotter, the opening in the disk for retarding
the revolution of the spring jaw,thetucker and

a lug on the periphery of the knotter driving
dlbk to operate the tucker, substantially as
and for the purpose Spemﬁed

3. The combination with the hollow spindle
of the stripper hook and its pinion, of the hol-
low knotter hook spindle revolving or turning
in the spindle of the stripper hook and pro-
vided with a pinion, of the spmdle of the
spring jaw of the knotter turning within the
spindle of the knotter hook, the Knotter driv-
ing disk and its racks to engage the pinions

/5
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of the knotter and detachmg hooks substan-

tially as and for the purpose specified.

4. The combination with the knotfer driv-
ing disk, and the knotter supporting frame,
of the grasper frame pivoted thereon, an in-
wardly extending arm on the grasper flame,
a cam groove on the diskinto which the arm
takes 130_ positively reeciprocate the grasper
frame,the grasper jaw pivoted to thegrasper
frame transversely to the movement of the
latter, and a cam on the driving disk to posi-
tively open and close the grasper jaw, sub-
stantially as and for the purpose spécified.

5. The combination with the knotter driv-

I20
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ing disk and the knotter supporting frame, -

wardly extending arm on the grasper frame,

of the grasper frame pivoted thereon, an in-

At the proper tuue during the revolution of | a cam groove on the disk into whlch the arm -




takes to po&twe]y reelprocate the grasper
frame, the grasper jaw pivoted to the grasper

frame transversely to the movement of the

latter,a cam on the driving disk to positively

open and close the grasper jaw, and a spring.

~interposed between the pivoted grasper jaw

10

and the grasper frame, to hold the grasper

jaw closed during the formation of the bun-

dle, as specified.
6. The combination w1th the knotter, its

spring jaw and the projecting arm of the lat-

ter, of a stop against which the arm of the
spring ,]a,w abuts to delay the rotation of the
8pring jaw, the tucker, the swinging grasper
frame, and its tmnsvemely pivoted grasper
jaw, the knotter driving disk formed with a
segmental rack to operate the knotter, a lug |
to operate the tucker, a cym to swing the

—

I
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ﬂ'raSper frame, and a seeond cam to operate
the grasper jaw, substantially as and for the

purpose specified. |
7. The combination of the grasper jaw piv-
oted to the grasper frame, the pin sliding

20

through a,prOJectlon on the grasper frame, -

and a spring surrounding the sliding pinand

interposed between its hea,d articulating by
a universal joint with the grasper jaw, and

the projection on the grasper frame, substan-

tially as and for the purpose described.
In witness whereof I have hereunto set my
hand this 21st day of February, 1338.

. WATSON M. HOLMES.

| Wltnesses .
DANFORTH GEER,

HucH POMEROY BLAOKINTON
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