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To all whom it may concern: :

Be it known thatl, HENRY E. PRIDMORE, &
citizen of the United States, rediding at Chi-
cago, in the ecounty of Cook and State of Illi-
nois, have invented: certain new and useful
Improvements in Grain-Binders, (for which
Letters Patent No. 6,326 of the Kingdom of
Great Britain were granted as of the year

1887, April 30, to my assignee, Cyrus H. Me-,

Cormick, of Chicago,.Illinois,) of which the
following is a specification. '

It is desirable in the employment of the
wmodern tying-bill in grain-binders to have it
stop at the end of the kaotting.movement,
with its jaws trending outward in the direc-
tion of the. extended cord-slot through the
breast-plate, that the loop may be stripped
therefrom and -the ends wrenched from be-
tween the jaws by the direct strain of the
sheaf as it is ejected.by the discharge-arms
Where this has been done

the knotter two revolutions in order-to bring
the crossed ends-of the strands between its
jaws or else to causethe holder tocarry these
end strands around part way to meet the

"jaws before they complete their revolution,

"Phis. has been accomplished either by arrang-
ing the ordinary disk-holder in such position
and acluating it in such direction that it car-
ries the strands around from the chin of the
knotting-jaws toward and past their spindle,

bending them around the latter, so that they

meet the jaws when the latter have finished

about three-quarters of their revolution, or

‘else by mounting the holder in a swinging

stock and carrying it away from the cor -slot.
_after it has received thestrandstobend them

substantially in the same manner as above

overthe knotter-spindle toanticipate the com-.

ing around of the knotting-jaws. -,

My invention relates in the main, but not |
entirely, to improvements upon the. firgt of
_these two cohstructions: 'In earrying it oub

the knotter is mounted-in bearings paralle}

with the face of the tyer-cam and driyen and
- controlled by a gear-segment and delay-flange
thereon in' the usual way. The heelof its.
jawis acted mpon by a fixed cam to-

and closed: by a spring-camy as here-

vpen it ;
A finger projects from that side of

_er-spindle is mounted in bearings beneath and
practically inthe plane of the tyer-cam,.s0 as: -

the cord-slot away from the knotter-spindle
toward and underneath the crown of the
knotter, and serves as a stop for the cord-
strands inside of the knotter-jaws, whieh in
their revolution carry the cord along the in-

_ner edge of this finger overitsend and around

into a continuation of the slot on the outer
side thereof, the side of the cord-slot beneath
the crown of the knotter being pocketed or
recessed to receive the end of this finger and
underlying it that the strands may be pre-

-vented from slipping past until positively car-
ried past by therevolution of the jaws. ~A hold- -

to trend obliquely inward and upward past
the knotter-spindle, and af its upper end said
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holder-spindle receives a pinion, which en-*

gages with a peripheral flange on: the tyer-

is cut away ab a suitable point -or points to
intermittently actuate the pinion,as would &
worm-wheel. Thelower and outer end of the.
spindle outside of the knotter receives a hold-
er-disk; not differing materially, if at all, from

“those heretofore used, and of such diameter

70

_cam, which has latéral jogs or deflectionsand .

75

that the periphery adjacent to the cord-slot
projects thereover slightly into the plane.in' = -

which the ecord is 1aid, while its axisof course.

8o0.

'ig eonsiderably on the othér side of the tyet-
.spindle from said. plane; so that the quarter

of a revolution or thereabout given it by the:

tyer-cam in each binding operation, earry-
ing the cord-strands from the pland in whieh.

83

they are laid to a position practically beneath-. .
this axis, will wind them.'or lap them to .a.

marked extent about the spindle. - A holder-
shoe is pivoted to. a stud from the knotter-
stock on the opposite-side of the cord-slot
fromthe disk andis carried therebeneath and:
pressed against its lower peripherybyastrong
spring, which may be adjustable in fension,
and its-shank is curved and shaped: so. as.to:
form a deflector to guide the cord into- the
first notch of the disk. A stationary: knife

90
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attached to the shoe and turned up atitsend

severs the dords between the disk and the
knotter after they have been tied and as they
are carried therepast in the final-movement
of the disk. . "~ oo :

Other features and details of the ilh-prc;ve~‘ v

100;
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‘ment will appear from the ensuing deserip-
tion. - . . ' .
" In the drawings, Figure 1 is an end eleva-

“tion of ‘a Binding attachment involving my

- stance, though with & different style of
-chine it might be seen-from ‘the front, Fig..

invention sectioned through the binding-ta-
ble and se2n from the reat fn the present in-
ma-

9 ig a section on the correspondingly-num-

I0

bered line in the preceding figure, seen from

. the stubble side; Fig. 3, a transverse section,
_ as indicated by like numerals in the preced-

5]

ing figure; Fig. 4, an irregular section on the
line similarly numbered in the first figure and
seen from the inner or grain side; Fig. 5, a

top plan view of the breast-plate detached;

- Fig.-6, a section through tying-head and
. breast-plate-upon the lines indicated by.like
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numerals in the second, fourth, and fifth fig-
ures; Fig. 7, a bottom plan view of the breast-
plate brokenaway atone end to explain thead-
justablebridge,which restsupon theouteredge
or deflector; Fig. 8, an enlarged detail view
of the tying-head and adjacent.portion.of the
breast-platein section,as indicated by like nu-
‘merals in the first figure and seen from above;
Fig. 9, anirregular transvetsesection through
the breast-plate, enlarged, on the line indi-
cated in the succeeding figure; Fig. 10, a top
plan view of that portion of the breast-plate
adjacent to the tying-head, enlarged, and with
the stop-finger in the cord- plate removed;
Fig. 11, an enlarged detail view of said stop-
finger; Fig.12,an enlarged detail view of the
holder and cutterdetached and seen from the
side; Fig. 13, an enlarged detail view of said
holderand cutter seen from abovein the plane
of the holder-disk; Figs. 14 and 15, enlarged
detail views of the spring-cam for the pivoted
tying-jaw seen, respectively, from the rear of

the machine and from the grain-side, and the

latter being partly in section; and Fig. 15, a
diagrammatie view, partly in. projection, to
explain the method of opérating the holder-
pinion by the peripheral flange on the tyer-
cam. ‘ : o

A represents the binding-table or decking;
B, the overlying breast-plate, having flanges
B’ depending from each side of the cord-slot
therethrough; C, the needle-shaft, and C”the
binder arm or needle. keyed thereon; D, the
tyer-shaft journaled, as. usual, in an over-
hanging -arm -of the post- frame or main
bracket and carrying the tyer-cam D’ above
the binding-throat; E, the discharge-arm rig-
jdly secured to said shaft mediately or imme-
diately; so as to bebrought around in its revo-
lution and sweep the bound sheaf from the
binding-throat; E’; a bracket sleeved upon
the tyer-shaft and depending. therefrom to
the breast-plate, to-which its feet are bolted,
that it may serve as an outsidesu pport there-
for;-and F is a baror timber overhanging
from the front orrear of the binder and serv-
ing as the inside support for .said breast-
plate, all of which, except in certain details
hereinafter explained, do notor need not dif-

. fer materially from corresponding ‘eclements

of binders heretofore in use.
In all modern binders a hood or deflector
composed of a flexible sheet of metal—one or

more—is secured above the head of the ele-

j©

vator and depends outwardly over the grain-

chute to direet the grain properlyjoward the
binding-table. It has becn customary to con-
nect this hood or deflector with the breast-
plate by means of a wooden bar or bridge rig-
idly boited between the flanges of said breast-
plate and extending inward until its end rests
upon and, it may be, partly depresses, the
outer edge of said hood. Sometimes it is de-

‘sirable that it should press upon the hood with

greater force than at others, or else, owing to
the bending of the hood or other causes, the

tends to whip up against it, resulting in in-
jury to one or the other, or in rapid wear. I
therefore make this bridge-car I’ adjustable
radially upon the bolt f, which secures it to
the breast-plate, and in obtaining this capa-
bility of adjustment I prefer to form the bar

"of metal, providing it with a discular hub f*,
serrated on. its inner face and matching:

against an opposing serrated disk f? secured

- to the flange which receives said pivotal bolt

at the inner end of the breast-plate, so that
by loosening the bolt the bridge-bar may be
turned to bring its end highuyr or lower to bear
against the deflector properly,and then upon
tightening the bolt the serration willbe caused

“to engage and hold the bar firmly in the ad--

justed position.

In bearings in the banger from the tyer-
shaft, which serves, in addition to its fune-
tion in supporting the breast-plate, as a hous-
ing for the spindles of the tying-head, is
mounted the knotter-spindle G, having atits

upper end the usual bevel-pinion g and de-

lay-shoe ¢’, the pinion engaging with a gear-
section G’ upon the face of the tyer-cam, of

75
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"latter falls awayfrom the bridge,leavingagap 83
between, and in the jolting of the machine

9o
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sufficient length to giveit asinglerevolution .

and the delay-shoe engaging as usual with a
delay-flange G extending around. the cam
from one end of the segment to the other.
The lower end of the spindle has the usual
rigid jaw ¢* and pivoted jaw ¢° the latter be-
ing provided atitsheelend, outside of the rigid
jaw, with an anti-friction roller ¢ to engage
with the fixed cam G® upon the supporting-
stock, whereby the pivoted jaw is opened, and
with the spring-ecam G* whereby it is closed
after passing off of the fixed cam. The rela-
tion of the tyer-spindle and its delay-shoe to
the gear-segment and flange and to the tying-
jaws is such that upon eachrevolution of the
tyer-cam these jaws are left in a position
trending outwardly and somewhat obliquely
in the direction of the cord-slotin the breast-
plate, that the knot may be readily stripped

from them by the action of the ejector-arms.

in sweeping the bound sheaf from the recep-
tacle. 'T'he &pring-cam, the operative face of
which is preferably of cast-metal, gets its

11§
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elascicity from a long plate spring G, consti-
tuting its shank and depending parallel with

the tyev-spindle from a seat g° upon the stock, .

betwee.1 which and its lower end it receives
an adjusting-screw ¢% whéreby the pressure

-of the ezm may be adjuséed. Lest thetrans-
" verse lev arage of the revolving knotterat the

lower enc may twist or disarrange the cam, it
is slotted, as at g%, to receive a pin or flange
g8 from the stock, which, while not interfering
with its play toward or away from the knot-
ter-spindle, will prevent lateral movementin
the direction of its revolution. )
Since the knotter stops with its jaws trend-

ing outward in the direction of the extended:

slot in the breast-plate, provision has to be

‘made to obstruet this slot that the strands

may not escape past the knotter until its rev-
olution commences. Therefore a finger I is
arranged to project from that side of the slot

away from the tyer-spindle toward and past

the general line of the other side, which is re-
cessed or pocketed, as at f, to receive theend
of this finger, while the depending flange be-

neath is left unbroken or is continued by web |

I/, overlapped by the end of this finger and
some distance beneafh it. The ﬁnfrex is of
such length that its end extends to a point
abreast of or slightly beyond the axis of the
tying-bill, asshown in Fig. 8, sothat the spin-
dle of the tying-bill, the ﬁnfre1 and the un-
derlying web or flange practlcally close the
passage of the cord—slot to the strands extend-
ing from the gavel to the holder so long as the

. knotter is in its positionof rest; but when the

knotter revolves these strands are positively
swept around, and, being bent over the web,
are carried from the main slot I’ along and
past the end of the tying-bill and into the ex-
tended portion 22 of said cord-slot on the other
side of said finger. This extended portion is
not or may not be directly in line with. the
main portion of the slot, but is preferably ar-
ranged obliguely thereto at a slight angle,
»ﬂaring from that side of the tying-spindle
past which the binder-arm moves, and the
knotter when it comes fo rest stops with its
jaws trending outward practically parallel
with this extended slot that it may eross the
path of the cord, and that the strands may be
laid upon 1tsehm intherecessionandaccession
of the binder-arm, and also that the knot may
be wrenched. therefrom by a direct pull when
the discharge-arms come around tc eject the
bound sheaf.

For convenience in casting the breast-pldte
the stop-finger is made detachable therefrom,
being formed integral with a plate H? which
fits mto a’'seat h%in the upper sutface of the
breast-plate at the appropriate side of the
cord-slot and is secured by bolts A!, which
may alsc serve to secure the foot of the knot-
ter-stock or tyer-frame to said breast-plate.

On tbe other side of the holder-spindle from
the cord - slot through the breasi - plate the
tyer-frame has an obhque bearing or bear-
ings : beneath the tyer-cam and practically

in the same plane therewith or parallel with
said plane. This receives the holder-spindle
I of ‘sufficient length to bring its outer end
some digtance outside of the knotter and near
to the breast-plate and its inner end close to
the periphery of the tyer-cam ‘inside of the
knotter. To said outer end is pinned the
holder-disk 'K of the usual form and having
herein for the purpose.of this description four
notches k equidistant from each other.

A boss K’ fromthe tyer-frame on the far-

ther side of the cord-slot in the breast-plate
affords a pivot for a holder-shoe K? which
passes beneath the disk and embraces slightly
more thanthespace between twoof its notches.
The shank of this shoe is curved, as at %/, so
as to receive and deflect the cord into the re-
ceptive noteh of the disk, and it is pressed
against the periphery of the disk by a spring
1%, adjustable in stress by means of an adjust-
ing-serew k% acting upon its end. The diam-
eter of the holder-disk is such that its periph-

“ery where it first meets the shoe is over the

cord-slot in the breast-plate and’ practivally
in the plane in which the cord is laid, and as
its axis is on the other side of the tyex‘-spm-
dle from this-plane and beneath the tyer-cam
it will generally be depressed at the lowest
pointin its periphery below the surface of the

70
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breast-plate, which for this reasonis cutaway,

as shown, to receive the shoe and the disk.
Since the holder-disk must turn toward the
shoe which first meets it at about its hori-
zontal diameter, and sinee it has but four

100

notehes, it follows that it will make aquarter -

of a turn in the aggregate for each binding
operation, and that, receiving the cord strands
at one end of its horizonta,l diameter, it will

105

carry them down to the lower end of its ver- -

tical diameter, which will be directly or al-

most directly beneath the tyer-cam, and there-

fore a marked distance to that side of the
tyer-spindle and jaws. Hence these strands
will be wrapped or bent definitely around the
tyer-spindle by this movementof the holder,
so that the tyer-jaws will meet them upon
completing about three-quarters of a revolu-
tion;and being already opened by their fixed
cam, which is slightly in precedence of its
usual loeation, they will pass on each side of
them and immediately closing will grasp
them. - The cord strands or ends from the
knot are, however, severed slightly before the
holder-disk completes its quarter-revolution
and just after they are seized by the tying-
jaws, this being accomplished by a knife L,
secured to the “hank of the holder-shoe bv
means of a longitudinal slot [ and clamping-
bolt V', so that it may be ad;msted to compen-
sate for wear or to properly time it. The end
of this knife is turned up toward the axis of
thé holder-disk, against the inner side of
which it comes, ‘md formed with a cutting-
edge I which intercepts the cord-strands just
in advance of the stoppage of the disk or just
before it has completed its quarter-revolution,

and against which they are sheared, the new

I10
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end or spool strand being retained and be-
layed to the next or receptive notch by the
ensuing recession of the binder-arm.

In order togive the requisite movements to
{he holder-disk, the inner end of its spindle
1as a pinion-M, which for each quarter-revo-
lution of the disk to be accomplished un-
brokenlv might have but four teeth, or the
same n..nber of teeth as notchesin the disk,
but herein is provided with eight teeth, orjust
double the number that there are notches in
the disk, so as to have an interval of delay
after an eightof aturn. This pinion engages
with a rib or flange N upon the periphery of
the tyer-cam, having an initial oblique reach

i, succeeded for a distance corresponding

20

.25

30

with the interval between the severing of the
cord and thestarting of the tyer and holderin

the ensuing bindipg operation by a reach n,.

so described as to act as a delay-ledge and
hold the pinion stationary and the holder-
disk consequently immovalle, this at a point
corresponding relatively to the initial move-
ment of the knotter, being followed by a short
ledge N’, having at the outset an initial ob-
ligue reach n? which gives the i. tial move-
ment to the holder-pinion, turning it the dis-
tanee of one tooth or one-eighth of a revolu-
tion, then has a straight reach »*, which holds
it stationary until the knotter has completed
about three-quarters of its revolution and its
jaws are passing or about topasson eachside

. of the cord-strands or end strands, when it

35
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delivers the pinion to the oblique initial
reach of the first flange, by which the pinion
is turned another tooth, completing the quar-
ter-revolutipn of the holder-disk, carrying the
cord-strands finally home between the open
knotting-jaws and shearing them against the
knife and severing them, when both knotter
and holder stop and thedischarge-armsstrike
the bound sheaf and sweep it from the ma-
chine, pulling the knot from the holder-jaws
in so doing. '
Since the holder-pinion is turned by ob-
lique flanges or by a worm motion and inter-
mittently held stationary by straight flanges
it is evidentthat either the interdental spaces
must be of a generally oblique trend or else

the teeth must be set so far apart as to ac-

coimmodate both the straight reach and the

- oblique reach of the actuating-flange, which-

ever happens for the moment to be passing
through. Itisimpracticaltosetthem thusfar
apart, because it would lead to wabbling and

- defectiveaction, and were the flanks and faces

6o

03

of theteeth setoblique to the axis of the pinion
from side to side the wear from the oblique
reaches of the aectuating-flange, which im-
poses all the labor on the pinion, being dis-
tributed through the whole width of the tooth
wonld affect the engagement of the straight
ordelay flange, causing it to become loose and
therefore fail to hold the pinion steady. The
straight flange also would have only an edge
of eachof the two flanking-teeth to bear upon
inperforming its officeand woulditself rapidly

481,214

wear away these edges. I therefore cut the
teeth O as regular spur-teeth with their faces
parallel with the axis to admit ths straight
reaches of the actuating-flange. Then from
about the center of the teeth, measured from
the sides of the wheel, I bevel the faces and
flanks to alternate sides at an angle corre-

sponding with the obligue reaches of the actu-.

ating-flange. Theretreating faces and flanks

are beveled toward that side of the pinion-

which first receives the oblique reaches, and
the advancing faces and flanks are beveled
toward that side from which said reaches de-
part. Thus the straight reaches of the actu-
ating-flange are received between two paral-
lei straight faces of successive teeth, one f
the faces o extending to half the thickness of
the advanecing face of its tooth-on that side of
the wheel from which the flange approaches
and the other face o’ diagonally opposite ex-
tending 1o one-half the thickness of its tooth
ou that_side from which the flange departs,
while the oblique reaches engagewith oblique
faces of opposing teeth, one obliqueface o® ex-

tending from the straight face of its tooth or

from the center of said tooth on the retreat-
ing face to that side of the pinion from which
the oblique reach approaches and the other
oblique face ¢® diagonally opposite upon. the
retreating face of the other tooth, extending
from the straight face of that tooth to the side
from which the oblique reach of the flange
departs. By this construction the obligue
faces of these teeth, which reéeive practically
all the labor and all the wear, may be worn
away untiltheyhaveeaten upallornearlyallof
the straight faces without affecting the steadi-
ness of the engagement between the straight
reaches of the flange and said pinion, so that
if an oblique reach should rest loosely in the
interdental spaces of the teeth and fail to turn

theless be turned to that distance as the suc-
ceeding straight reach enters between the

8o
85
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‘the pinion the proper distance it will never- -

110

teeth and thereafter held stationary until the -

coming around of another oblique reach.

I claim— )

1. The combination, substantially as here-
inbefore set forth, with the tying-bill and
mechanism whieh gives it asingle revolution
and stops it with its jaws trending outward
in the direytion of the cord-slot, of the finger
projecting from one side of the cord-slot be-
neath and slightly in advance of the tying-
bill and the pocket on the other side, into
which the end of s7.d finger enters, having a
continuous bottom merging into the flange be-
neath the cord-slot, whereby the cord-strands
are bent over said flange in order to pass the
end of the finger.

2. The combination, substantially as here-

inbefore set forth, with the tying-bii' and

mechanism which gives it a single complete
revolution-and stops it with its jawstrending
outward in the direction of the extended cord-
slot, of a rotary cord-holder on the outer side
of said tying-bill, and actuating mechanism
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giving

the holder-disk a partial turn to carry
rd-strands’ transverse to the trer-spin-
stopping it femporarily while the ty-
c¢ome dround, and then moving it on-
ward againto complete the fraction of a revo-
ution due to each binding operation,

3. The combination, siibstantislly as here-

inbefore set forth, with the tying-bill and
mechanism which stops it at the’end of its
knotting revolution with its jaws trending
outward in the direction of the extended slot
in the breast-plate, of ‘a rotary hLolder-disk
outside of the tying-bill,in a plane transverse
to that in whieh the cord is laid and rising
from the breast-plate, a holder-shoe extend-
ing from the opposite side of the cord-slot and
bent down to pass beneath the under edge of
the disk, whereby a mouth is formed to re-
ceive and direct the cord, and mechanism for
rotating the holder-disk to carry the cord
along the shoe and away from the slot toward
or past the knotter-spindle, bending or wrap-
ping the strands thereover to meet the tying-
jaws as they come around. '

4. The combination, substantially as here-
inbefore set forth, with the tying-bill, of a flat
holder-disk outside thereof and practically
vertical to the breast-plate, a shoe coacting
with said disk, a holder-spindle directed in-
ward beneath the tyer-cam and past the tyer-
spindle, and actuating mechanism on said
tyer-cam for rotating the holder-spindle at
edch tying operation.

5. The combination, substantially as here-

-inbefore set forth, with the tying-bill and tyer-

cam, of the flat holder-disk outside of the ty-
ing-bill, its coacting shoe, the holder-spindle
directed obliquely inward and upward be-
neath the tyer-cam and having a pinion atits

inner end, and oblique teeth on the tyer-cam,.

whereby said pinion is rotated.

6. The combination, substantially as here-
inbeforeset forth, with the tying-bill and tyer-
cam, of the holder-disk outside of the tying-
bill, its coacting shoe, the holder-spindle di-

* rected obliquely inwardand upward beneath

i

the tyer-cam and having a pinion at its in-
ner.end, oblique teeth on the tyer-cam, where-
by said pinion is rotated, and delay-flanges
between said oblique teeth.

7. The combination, substantially as here-
inbefore set forth, with the tying-bill and tyer-
eam, of the inclined holder-spindle direeted
from the outer side of the tyer-spindle inward
past it beneath the tyer-cam, the pinion at the
inner end of said spindle; the Lolder-disk at
the outer end thereof, the shoe coacting with
said disk, and the delay-ledges and oblique
teeth on the periphery of the tyer-cam engag-
ing with the pinion, whereby said holder-
spindle is rotated.

8. The combination, substantially as here-

inbefore set forth, with the tyer-cam and its
peripheral flanges, having oblique reaches
succeeded by straight or delay reaches,of the
holder-pinion having its teeth formed with

50
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straight faces and flanks to about half their -

thickness and with oblique faces and flanks
to the other half, arranged alternately to one
side and the other, whereby wear is reduced.

9. The combination, substantially as here-
inbefore set forth, with the holder and its
spindle,.of a wheel .D’, having a peripheral
flange ‘or flanges with ‘straight and oblique
reaches, and a pinion M, having its teeth

formed with alternate straight faces o and o”

to about half their thickness, and with ob-
lique faces ¢* 0% to about the other half of
their thickness.

10. The combination,substantially as here-
inbefore set forth, with the breast-plate, of the
metal bridge-arm F’ at its inner end, the bolt
/> whereby it is secured to a flange from said
breast-plate, and the serrated disks f’ /%
whereby said bridge-arm is held in any de-
sired adjustment upon the axis of its seeunr-
ing-bolt.

IIENRY E. PRIDMORE.
Witnesses: .

A. 8. WELLS,
I.. VASSALL.
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