No. 629,522 - ~ Patented July 25, 1899,
' - C. A. A. RAND. v 29, 1899,

KNOTTING DEVICE FOR GRAIN BINDERS.

| {Appliea.tinn filed Apr. 25, 1898.).
N Ho_d.el.) | | - 3 Sheets—Sheet (.

—

e}'

c’
’
»

gﬂ.ﬁff d ‘ o
\ Ry, )
&

li
et o
d

s

A

]
e

.
a

|
i

-~
ﬁllllld |

..

THE NORALIS PETERS CO, PHOTO-LITHO., WASHINGTON, D. C,




No. 629,522, '- Patented July 25, 1899.
- C. A. A. RAND.

KNOTTING DEVICE FOR GRAIN BINDERS.

(Application flled Apr. 25, 1898.) |
(No Model.) 3 Sheets—Sheet 2,




" No. 629,522, -
C. A. A. RAND.

Patented July 25, 1899. '

KNOTTING DEVICE FOR GRAIN BINDERS.

(Application filed Apr. 25. 1898.)
No Model.)

B O
&
"
Z! . f
_ S
G‘E lt‘x_ Hm
AL A
il
Ui

THE NORRIS PETERS CO., PHOTO-LITHO., WASHINGTON, D. C.

3 Sheets—Sheet 3.




IO

20

30

35

40

45

50

o wll whom it may concern:

UNITED STATES_

PATENT OFFICE.

CHARLES A. ANDERSON RAND, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE
- DEERING HARVESTER CO\’[PANY OF SAME PLACE.

KNOTTING DEVICE FOR GRAIN BINDERS

SPECIFIGATION forming part of Letters Pa.tent No. 629, 522 da,ted J uly 29, 1899,
Apphc? tion filed Aprll 25, 1898 q,erml No. 678,810, (Ko model.)
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Be it known that I, CHARLES A. ANDERSON
RAND, of Chicago,in the county of Cook and
State of Illinois, have invented certain new
and useful Improvements in Knotting De-.
vices for Grain-Binders, of which the follow-
ing is a fall description, reference being had
to the accompanying drawings. S

The invention relates to the knot-forming

mechanisms of grain-binders and in part es-

pecially to a type of comparatively recent in-
troduction where, although the knotter itself

rotates in one direction only, the knotter-op-_

erating gear is oscillated back and forth; and

the Invention has for its objects to providea
novel form of latch or gate for the needle-

slot in the breastplate and an improved man-
ner of operating the same and timing its
movements with respect to the knotter and
to provide an improved construction and ar-
rangement of the knotter, its operating-gear-
ing, and its jaw-operating cam relatively to
one another, so that the proper engagement
of the knotter-pinion with its tooth-segment
may be insured on the forward movement of

the operating-gear and so that the knotter

will not be turned on the reverse movement
of the gear, but will be positively held against
any backward rotation which might result
from the return ot the operating-gear or the
pull of the twine.

The best embodiment of the mventmn at
present known to me is illustrated in the ac-
companying drawings and which, without
intending to limit myself to the details of con-
struction thereof, I will now describe and
claim. -

In the drawings, Figure 1 is a perspective
view of the entire knotter mechanism as seen
from apointdiagonally above the same. Fig.
2 1s an elevation looking in the direction of
the operating-wheel shaft’ from the position -
of the wheel, which is removed; and Figs. 3
and 4 are sectlonal views taken leno'thmse

the wheel - shaft, just outside the knotter,
~which is shown in the cord-receiving position

in Fig. 3 and as having made about half a ro-

tationin Fig. 4. Fig. 5is asectional fragment
of therim of the knotter-operating wheel; and

Fig. 6 is a perspective view similar to Fig. 1,

| but showmg the position of the parts and the

cord when the gate is open.

The frame A of the knotter, the breast-
pla_te B and its slot, and the cord holding and
cutting mechanisms C form no part of the
invention and may be of any conveunient form
and construction. The details of these parts

will be readily identified in the drawings and.

will not, therefore, be further refelred to.
"The knotter D is of the type which stands
normally pointing slightly outward and which
makes only one revolution in the formation
of the knot. It is journaled in the frame In
the usual manner and provided with the
usual pinion d.
E is mounted, as usual, on the shaft from
which the frame is suspended but the shaft
and wheel are not rotated in this instance,
but are oscillated, as indicated by the arrow
x in Fig. 1. Such oscillating wheel and shaft
arenot bloadlynew andIhzwe not, therefore,
deemed 1t necessary to 111ust1 ate any means

for operating them.

The knotter-wheel E is provided mth a

gear-segment ¢, with which the knotter-pin-
100 intermeshes, and the segment and pinion

may have any approximate number of teeth
for giving the knotter the one complete rota-
tion already referred to, the usual relation
being one less tooth in the segment than in
the pinion. - The wheel 18 further provided
with a delay-rim ¢', running around 1t from
one end of the segment to the other, and the

The knotter-operating wheel
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pinion has a delay-shoe d' codoperating with

the rim ¢', said shoe and rim cooperating to

‘stop and to hold the knotter stationary when

the pinion and segment are not actually in-

tergeared.

For the pui 'pose of 1113111’11:1@ the prompt and
complete engagement of the pinion with the
segment on the forward movement of the

S5

go.

knottel wheel I provide the wheel with a start-

mﬂ*-tooth e® a little in advance of the segment
¢' and on a slightly-shorter radius, and T also

form on the knotter-spindle, just above the

pinion d, asupplemental tooth d?, having such
angular relation to the other teeth ot the pin-

| ion that when struck by the starting-tooth on

05

the knotter-wheel it will cause the pinion to

fairly and quickly engage the segment e. -
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- sirable construction.
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On reference to Fig. 5 it will be noted that | the pull on the 1W1ﬂo smd the Spr mn* befot*e '*

the advancing side of the starting-tooth ¢?
presents an abrupt shoulder and that the
side of the supplemental tooth d? of the pin-
ion is about ataright angle to the face of the
delay-shoe d'.
sucecessful operation of the parts, thisis a de-
It is essential, how-
ever, that one of the teeth should be yielding
in or dor that the knotter may not be turned

" back when the'wheel E is reversed, forit will

be understood that if the teeth d- and e? are
rigid and engage each other in both move-
ments of the wheel the knotter would also be

oscillated. The mostconvenient way to pro-

vide for this is to make the tooth ¢ yielding,
and Fig. 5 shows a simple form of the same,
consisting in a flat spring riveted to the wheel
at one end and bent at an angle at its tooth
end and having its point passed into an open-
ing in the wheel. It will now be understood
that the end of tho spring forming the start-
ing-tooth e® engages one side of the tooth (2

as the wheel K moves forward and that the

supplemental tooth will not be engaged at all

by the spring as the wheel E is reversed un-

til near the end of the springis reached, when
the opposite side of the tooth d* is onwan*ed

I therefore preferably make this side of tooth
d? at an obtuse angle tothe face of the delay-
shoe and gradually incline the other side of

- the spring-tooth €%, as shown in Fig. 5, so that

on the backward movement of the wheel K

- the parts'may slide easily past each other and
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the spring-tooth yield without starting the
pinion d into engagement with the opposite
end of the segment ¢. Although with this
construction and arrangement of parts the
knotter-pinion would not be reéngaged with

the segment e on the return of the oscillating

wheel &, there would be some liability of such
reéngagement, due to the jarring of the ma-
chine and the unavoidable frietion between
Moreover, at this juncture the
pull of the twine on the jaws of the knotter
would probably tend to turn it backward. I
therefore provide, in combination with this
reversing wheel and segment,whatis, broadly
speakmg, aone-way pawl-and-r &tohet attach-

ment, and I specifically work out thisarrange-

ment -by a modification in the form of the cam
foropening the jawsof the knotter, as follows:
In Fig. 1 the letter c denotes this cam. So far
asits functionin openingthe jaws of the knot-
terisconcerneditisof the usual construction;
butIprovideitsrearend with an abruptsome-
what elongated face or shoulder¢’. It will of
course be understood that when the roller on
the heel of the movable jaw of the knotter {de-
noted by ¢*in the drawings) runs off the cam ¢
the spring-cam that closes the jaw and the
tension on the twine around the jaws cause
the roller to immediately close up against
the knotter-spindle into the position shown
1n Figs. 2 and 3.
roller when the knotter- -operating wheel starts
to reverse, and it is held in thls-: position by

Althon gh not essential to the

-t10n.

“in a Dbearing /° on the knotter -frame. -
mally the ﬂ'ate stands in the position shown

This 1s the position of the

mentioned. The abrupt shoulder ¢’ of the
knotter-jaw cam, however, stands in the path

of any backwar d movement and forms a posi-

tive abutment against which the roller”¢® con-
tacts. In this cmanfrement the knotter-jaw
(which is of the usual spring-closed type)

may be regarded as and is in effect a spring-

pawl and tho shoulder at the end of the cam

"as a ratchet-tooth, and although an ordinary

pawl and ratchet mwht be used for the pur-
pose I prefer to so ut1llze the knotter-jaw and
¢cam.

I will now deqoube iy improvements re-
lating to the cord-gate.
gate is well understood and it is to be par-
tloularly noted that as its movements must
have a certain relation to and correspondence
with those of the knotter a ¢haracteristic fea-
ture of this improvement is that the aection
of the gate is not only timed with respect to
the k:nottel but is actually eontrolled by the
knotter itself, whereby all liability of de-
rangement between the movementsof the two
par ts due to the wear of separate actuating
mechanisms is obviated and a constant rela-
tion preserved.

Referring to Fig. 1, s denotes -the slot in
the bleﬂstplate the oontour and direction of
which are not peculiar to the.present inven-
I'rom the side of the slot opposite the
knotter there projects across it and toward
the knotter-spindle afinger . Thereis noth-
ing new in the a,lranﬂement or function of
thls finger except that I provide it with a

ver Llcal flange ¢ to shield the end of the cord-

oate and prevent the cords getting under the
same. The gate itself is denoted by h. It
projects downwmdly and then outwardly

from a small spindle /', which is journaled
Nor-

in Tig. 1, with its end lying above and just
olearmw the finger f near its point and the
flange ¢ extendmw a little above it for the
purpose already expla,med With the gate

- in this position, the knotter 1s in p031L1011 to

receive the cord, and the slot in the breast-
plate is closed, so that the cord islaid against
and suppor ted by the gate h. The U'ato is
normally held in this olosod position by the

The function of this
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roller on the jaw of the knotter, as will be

explained later on. It is opened by a spring

-, which bears upon a lateral wing or projec-

tion " of the gate and is ad] ustable by mieans
of a nut »n, screwing on the end of the rod 7,
which is encircled by the spring and which

passes freely through a perforation in the

wing ' and hooks ar ound a part of the knot-
tor-frame, as shown in Figs. 1 and 4. Of
course any other form of spring for this pur-

pose would be within the scope of my inven-

tion. The wing ' extends above the pivot of

the gate, as will be noted in Figs. 3 and 4, and
projects up on the other side of the knotter-
frame from the gate, so that it stands 1n the
| path of the roller ¢* on the movable jaw of
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- revolution of the knotter.
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the knotter. The wing is eleo'mefeleblly

widened out, as shown thf'? in IFig. 2, for the
purpose ot utlllzmgr it as the closing-cam for

the knotter-jaw. The relative position of all
these parts will be readily understood from
IFigs. 2, 3,and 4, where the different positions
of the gate and its wing are shown during the
The knotter stands
normally, as shown in Figs. 1, 2 2 and 3, with
its roller ¢’ against the shoulder ¢’ of the jaw-
opening cam ¢, the roller having just passed
0

- thewing /' outward and holds the gate closed
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in the pesition'shown in Kigs. 1 and 3. The
knotter starts to revolve in the direction of
the arrow in Fig. 2, and as soon as its roller
passes out from under the portion f? of the

wing ' the spring opens the gate h and the

~cords are permitted to be drawn past and

around the end of the finger.fin the ordinary

way. When the Inotter has completed its

revolution and the knot has been formed, it
comes to rest with its roller again under the
wing 77, and the gate is again closed and held
so until both strands of the cord have been
fairlylaid upon the knotterand the jaws have
oot sufiicient start on their next rotation to
make the escape of the cords impossible.

It will be understood that the portion f?of

the wing of the cord-gate takes the place of

the usuel jaw-closing cam of the knotter; but
so far as the mere closing of the gate by the
knotter is concerned any other form of jaw-
closing cam might be used. The present ar-
rangement 1s, however, reetly preferred, as
the loeetlon of the wing f of the gate enables
it to be utilized for the purpose of closing the
knotter-jaws, at the same tlme_mmphfym,,
the construction and enabling the knotter to
hold the gate closed as long as desired.

Having thus described my invention, what
I claim, and desire to secure, is—

1. In a grain-binder, the combination with
the slotted breastplate, of a knotter, and a
cord-gate for closing the slot and supporting
the cords, said gate being separate from but
controlled by the knotter.

2. In a grain-binder, the combination with
the slotted breastplate, of a knotter, and a
cord-gate in advance of the knotter for clos-
ing the slot and supporting the cords, said
frd,te being separate from but closed by the
]mottel

3. In a grain-binder, the combmetwn with
the slotted bleastplete of a knotter, and a
cord-gate for closing the slot and supportmcr
the eords said gate bell]ﬂ‘ closed and held by
the knotter and opened by a spring when re-
leased by the knotter.

4, In a grain-binder, the combination with
the slotted breeetplete of a knotter, a cord-
gate for closing the slot and supportmﬂ' the
eords and a jaw-closing cam connected with
the eord-ﬂ'ete |

5. In a grain-binder, the combination with |

the slotted breastplate, and the knotter, of a
cam for opening the knotter-jaws, a cord-gate

* the cam. At this time the roller ¢? presses

for elosmn' the br eastplate-slot and support-

ingthe 001d5 ,and a jaw-closing cam connected |

Wi Bh the cor d-ﬂ‘ate

6. In a grain-binder, the combination with

the slotted oreastplate, and the knotter, of a
cam for opening the knotter-jaws, a cord-gate
for closing the slot and supporting the cords,
a jaw-closing cam connected with the gate,

70
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and a spring for opening ’fhe gate and closing

the jaws..

7. In a knetter mechemsm for ﬂ'rem -bind-
ers, the combination of an 08(3111&131110‘ wheel

heving a gear-segment, a deley-rim, and a
starting-tooth, of a knotter-pinion having a
delay-shoe coOperating with the rim, and a
supplemental tooth co6perating with the start-
ing-tooth, the starting-tooth bemn' adapted to
pass the supplemental tooth on the backward

movement of the oscillating Wheel without re-

versing the knotter.
8. In -8 knotter mechanism f01 oTrain- bmd-

ers, the combination of an oeellletmﬂ' wheel

heving a gear-segment, a delay-rim end an
ela;stieelly-yieldin g starting-tooth, of a knot-
ter whose pinion is provided with a delay-
shoe codperating with the rim, and a supple-
mental tooth codperating with the starting-
tooth, said starting-tooth being ‘adapted to en-
oage the supplemental toeth in the forward
movement of the wheel, and to yield and pass
over the same on' the wheel’s reverse move-
ment.

9. In a knotter mechanism for grain- -bind-
ers, the combination of an osellletmg gear-
segment for rotating the knotter, means for
steppmﬂ' the knottel at the cempleuon of its
knot-forming rotation, and mechanism for
holding the knotter in that position while the
gear-segment is passing it during the reverse

‘movement of the operating-segment.

10. In a knotter mechanism for grain-bind-
ers, the combination of an oscillating gear-
segment for rotating the knotter, means for
Steppmﬂ' the knotter at the completlon of its
knot-forming rotation, a ratchet-tooth on the
knotter-frame, and a y1e1dm pawl carried by
the knotter, whel eby the knotter is permitted
to revolve in a forward direction, and pre-
vented from revolving backward.

11. In a knotter mechanism for grain-bind-
ers, the combination with an oscillating gear-.

segment for rotating the knotter, having a
starting-tooth at one end of the segment, and
a delay-surfaceat both ends, of a knotter hav-
ing a delay-shoe, a supplemental tooth codp-
eletmcr with the starting -tooth, a ratchet-
tooth on the knotter freme and a yielding
pawl carried by the knottel whereby the
knotter is thrown into gear with the segment
on the movement of the latter in one direc-
tion, and stopped at the completion of its
knot-forming rotation, and prevented from
gearing with the segment on the latter’s re-
turn, and held against reverse rotation.

12. In combination with the slotted breast-
plate, the cord-gate and the knotter, both
suitably supported in positions relative to the

-
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--said breastplate, the latter provided with a |

portion eccentric to its axis and thus adapted
to engage the said gate and force it to close
the slot in the breastplate, substantially as
described. | .

13. In combination with the slotted breast-
plate, the cord-gate suitably supported upon

' the knotter-frame, the knotter provided with

10
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an eccentric portion adapted to move the said
oate to its closed position, and a spring for
retracting the said gate and thus opening the

glot in the breastplate, all combined substan-

tially as described. | : -

14. In combination with the slotted breast-
plate and the knotter-frame, a cord-gate piv-
oted upon the knotter-frame above the knot-
ter, said gate provided with an extension f*

adapted to serve as a cam for closing said

knotter-jaw, and a spring adapted to move
said cam and cause it to elastically hold the

knotter-jaws closed, and at the same time

open the space in the breastplate, to permit

the twine extending from the knotting de-

vices to the bundle to pass downward, sub-
stantially as described. |

15. In combination with the oscillating seg-
mental gear E provided with the yielding tooth
2, a cord-knotter shaft free to be revolved in
a forward direction, but arrested from move-
ment in a reverse direction, a pinion having
a delay-shoe, and the supplemental tooth d?
substantially as described. |

- 16. In combination with the knbtter—pinion .

having the delay-surface and the supplemen-
tal tooth, the knotter-frame having a ratchet-

“tooth, the knotter-shaft carrying a pawl, and
the oscillating segment-gear having the yield-
ing tooth, substantially as described.

30
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17. The combination of the knotter-frame .'

having the cam ¢, adapted to act as a ratchet-

tooth, the knotter having ifs pivoted jaw
adapted to act as a pawl, the knotter-pinion

having the delay-shoe and the supplemental

tooth, and the oscillating segment having the

yielding tooth ¢*, substantially as described. |

CHARLES A. ANDERSON RAND.

Witnesses: N _
J. A. GOLDSBOROUGH,
- GrEO. M. COPENHAVEN.
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