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- To all whom it may concern:

IO
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Be 1t known that I, JOHEN 5. DAVIS, a citi-

zen of the United States, residing at Rock-
port, in the county of Cuyahoga and State of .

Ohio, have invented certain new and useful
Improvements in Reaping and Binding Ma-
chines, of which the following is a specifica-
tion. |

My 1nvention more especially relates to
grain-binding harvesters of the class known as
“low-down” or ‘‘platform ” binders, in which
the binding-receptacle 1s substantially level
with the grain-platform. -

The object of my Invention 1s to improve
the construction and increase the efficiency
of the machine, which end I attain by certain
novel combinations, constructions, and or-
canizations of instrumentalities hereinafter
sct forth, and specifically designated in the
claims at the end of this spemﬁcatmn

My improvements are specially a,pphca,ble
to low-down binders of the type shown in
United States Letters Patent No. 417,473,
eranted to me December 17, 1389,

The accompanying drawings show so much
0f a grain-binding harvester embodying all
of my presentimprovements as isnecessary to

1llustrate the subject-matter herein claimed.

Some of these improvements may, however,

be used without the others and in machines
differing somewhat in their details of con-

struction from those herein shown.
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5O
seen from the gearing side of the

Figure 1, Sheet 1, is a plan view showing
the main or gearing frame, the binder-frame,
and part of the platform-frame, with many
of the parts omitted and others partly broken
away. Fig. 2, Sheet 2, is an elevation of the
oearing or stubble side of the machine, partly
in section,on theline 2 2 of Fig. 1, showmﬂ sub-
5132111131@11}7 the same parts as that oure. Fig.
3, Sheet 3, is a plan view of the pl&tfmm-
frame and some of its appurtenances, the
main or gearing frame and binder-frame be-
ing removed. Fig. 3%, Sheet 3, is a vertical

section through the platform-decking parallel

with the finger-beam. Nig. 4, Sheet 4, is a
plan view of the binder-frame detached from
the platform-frame with the binding gearing
and mechanism removed. Fig. 5, Sheet 4, 18
an elevation of the parfs shown in FKig. 4 as

machine.

(No model))

Fig. 6, Sheet 4, is a view of the parts shown
in Figs. 4 and 5 as seen from the rear, as in-
dicated by the arrow 6. Fig. 7, Sheet 4, is a

vertical cross-section on the line 7 7 of Ifigs.

4 and 5, looking forward. Kig. §, Sheet 5, is
a plan view of the gearing or stubble side of

the platform-frame and 1ts appurtenances.

with the binding mechanism mounted there-
on. Fig. 9, Sheet 6, is an elevation of the
gearing or Stubble side of the parts shown
thel em—the binder mechanism. Fig. 10,

Sheet 7, is a vertical section on the lme 10 10
of I‘ws 8 and 9, looking forward. Fig. 11,

Sheet 8, 18 an elevation of the binding mech-
anism- as seen from the stubble side, de-
tached, and with the bundle d1sc,harﬂ‘el or
eJect01 and other parts removed. I‘10 12,

Sheet 9, is a plan view of the platform- frame
and some of its appurtenances with the bind-
ing mechanism mounted thereon in horizon-
tal section on the line 12 12 of FKig. 9, the
retainer and ejector -shaft being removed.
Fig. 13, Sheet 10, 18 a vertical transverse sec-
tion through the binder-frame on the line 13
13 of Fig. 12, looking forward, with the gear-

ing and other parts removed, but showing
the decking and the manner in which the

front end of the knotter-box and its bracket
are secured to the binder-frame. Fig. 14,
Sheet 10, 1s a vertical transverse section
through the platform and binder-frames on
the line 14 14 of Fig. 12, looking forward,

~with all of the parts in advance of the line

13 13 of said figure removed. Kig. 15, Sheet
11, is a rear elevation, partly in section, like
Fig. 10, with parts removed. Iig. 16, Sheet
11, is a view like Fig. 15, but with the parts
in different posﬂslons I‘lg 17, Sheet 10,1s a
view like Figs. 19 and 16, showmg adchtlonal
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parts and different positions of the binding -

mechanism. Figs. 18 and 19, Sheet 12, are
rear face views showmo' the mannerin which

the main cam and gear wheel actuates the

retainer and dlsch&rﬂ'er or ejector, the latter
being shown in dotted lines. Fig. 20, Sheet

13, is a front face view of the main cam and

cegar wheel and appurtenant mechanism,
showing the devices for stopping and start-
ing the binder. Fig. 21, Sheet 13, 1s a verti-

95

100

cal transverse section through the same, on

the line 21 21 of Fig. 20, looking inward to-
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ward the entrance or platform side of the
binder, showing mechanism additional to that
illustrated in the preceding figure. I'ig. 22,
Sheet 13, is a side view of the trip-lever and a
portion of its latching devices detached. Fig.
23, Sheet 14, is a front face view of the for-
ward bearing of the binder-gearing shaft as
seen in Fig. 20. Ifig. 24, Sheet 14, is a view
of the opposite side of the same as seen in

Itig. 7. Fig. 25, Sheet 14, is a top view of the
same. Fig. 26, Sheet 14, is a rear face view

of the rear bearing of the binder-shaft asseen
in Fig. 6. Tig. 27, Sheet 14, is a front face
view of the same. Fig. 28, Sheet 14, 1s a top
view thereof; and IFig. 29, Sheet 14,18 anend
view of the same. FKig. 30, Sheet 12,1s arear
face view of the binder cam and gear actuat-
ing the cut-off, compressor, needle-arm, and
kknotter-pinion, showing the sector-gear about
to engage said pinion. Fig. 31, Sheet 12, is
a similar view of the same, but showing the
pinion as released from the sector-gear, but
controlled by the cam. Iig. 32, Sheet 12, 18
a side view of the knotter-pinion detached.
Kig. 33, Sheet 15, is a front face view of the
binder cam and gear wheel, showing the op-
posite side to that shown in Ifigs. 50 and 51,
and also showing the cut-off, compressor,
needle-arm, and their connecting mechanism
in theirnormal position—that is,that assumed
when the binder-arm islifted—and illustrat-
ing the manner in which the above-mentioned
parts are actuated by thecam. Fig. 34, Sheet
15, is a view 1n elevation, partly in section,
of the front portion of the binder mechan-
ism, looking forward, being a view of the op-
posite side of the mechanism shown in Kig.
33. Tig. 35, Sheet 14, 1s a side view of the
front knotter-box Dbracket seen in IFig. 13;
and Ifig. 36, Sheet 14, is a view of its front
edge, as shown by the arrow 30, I'ig. 35. Iiig.
37, Sheet 14, is a side view c¢f the knotter-
box rear supporting-bracket seen 1 Kig. 14.
I'ig. 38, Sheet 14, is an edge view of the same,

looking inward, as shown by the arrow 33,

Fig. 37. Fig. 39, Sheet 16, is a view in ele-
vation of the rear portion of the platform-
frame and appurtenances, looking forward.
Ifig. 40, Sheet 106, 1s a plan view of the rear

“inner or stubble corner of the platform-frame

and connecting-bracket; and Ifig. 41, Sheet
16, is a view in elevation of the rear of the
same, looking forward. Fig. 42, Sheet 16, is
a top view of the caster-wheel yoke detached.
Fig. 43, Sheet 16, is a bottom view of the tubu-
lar bracket, in which the caster-wheel yoke is
journaled. Fig. 44, Sheet 16, 1s a rear eleva-
tion of said yoke and braclket with their shoul-
ders slightly apart to show the construction
by which the yoke is yieldingly held in its
normal trailing position. Ifig. 45, Sheet 14,
is a rear elevation, partly in section, of the
rear binder-frame standard, showing how the
front end of the binder-frame is traversed and
guided on the track-rails of the binder-frame.
Fig. 46, Sheet 106, is a detached view, partly

in elevation and partly in section, on the line

b3 0¥ of which project back of the wheel.
driving-wheel is fast on and turns with 1ts

46 46 of Fig. 12, looking toward the divider
side of the machine and showing the link
connection for adjustingorsliding the binder-
frame on the platform-frame; and Fig. 47,
Sheet 16, is a view of the same parts, partly
in plan and partly in section, on the line 47
47 of Fig. 46, looking downward, as indicated
by the arrow in the last-named figure. FKigs.
48 and 49, Sheet 16, are respectively face and
edge views of a journal-bearing and pivot-
bracket cast in one piece and secured upon
the binder-frame. The link or pitman which
moves the binder-frame backward and for-
ward upon the platform-frame is pivoted to
this bracket. Figs. 50, 51, and 52, Sheet 2,
show the details of the mechanism mounted
upon the main frame by which the binder-
frame is adjusted backward and forward
upon the platform-frame, IFig. 50 being a side
elevation, Fig. 51 a similar view of the rock-
ing-lever socket detached, and Ifig. 62 an edge
or front view of the same. Iig. 83, Sheet 2,
is a plan view of the parts shown in Fig. 50
with the lever-socket removed. Ifig. 54, Sheet
2, is a view partly in elevation and partly in
section on the line 54 54 of Ifigs. 50 and 538.
Fig. 55, Sheet 1, is a side view of the platform-
frame, tilting lever, and its locking devices
detached, as seen from the grain side of the
machine. Fig. 56, Sheet 17, 1s an elevation,
and Iig. 57, Sheet 17, a top view, of one of the
packers detached. Kig. 58, Sheet 17, 1s a face
view, and Fig. 59, Sheet 17, an edge or top
view, of one of the eccentric disks of the
packer, showing its antifriction-rollers. Fig.
G0, Sheet 17, is a face view, and Ifig. 61, Sheet
17, an edge view, of the opposite eccentric
disk. Fig. 62, Sheet 17, 1s a view showing
both disks and their antifriction-rollers in po-
sition on their driving-shaft. Iig. 63, Sheet
17, is a top view of a complete packerin place.
Fig. 64, Sheet 17, is a side view of one of the
packers and its link connections with the
main irame.
tion of the packer with one of the disks re-
moved. Tig. 66, Sheet 17, is a face view of
one of the eccentric rollers detached; and
Fig. 67, Sheet 17, a vertical central transverse
section on the line 67 67 of Ifig. GO.

Ifigs. 1 and 2 are on a smaller scale than the
other figures. Iigs. 3, 4, 5,6,7,8, 39, and 45
are on a scale about one-third larger than
Figs. 1 and 2 and the remaining figures on a
scale about twice as large as that of IFigs. 1
and 2.

I will desecribe in turn the mechanism, its
actuating-gearing, and the operation of the
machine.

usual approved construection.

Kigs. 1 and 2 show a main gearing or drive-
wheel frame, consisting of flat metal bars se-
cured together edgewise or vertically. "The
driving-wheel is inclosed at 1its sides and 1n
front by a U-shaped frame A® the branches

Fig. 65, Sheet 17, is an eleva-
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axle A® journaled in the upper ends of brack-
ets or standards A* A® A% secured upon and
projectingabovethe frame. The main frame
may consequently be made to rock upon the
axle when desired. The main axle A® pro-
jects on the divider side of the machine, its
projecting end being mounted in the bracket
A3, above mentioned. The branch 6* of the
main frame extends forward from a point
near the line of the finger-beam and is bent
around and overlaps the front end of the

frame A3, extending beyond it to the stubble

side of the machine, and 1s bent backward,
forming another branch 0°. A cross-piece I*
connects the rear end of the branch 6° with
the branch §° in front of the main axle. The
rear ends of the branches 62, 6¥, and b* are
all flexibly connected with the platform-frame
and in a line parallel with, but slightly in ad-
vance of the finger-beam, by pins a® a’, pass-
ing through brackets a and 6° and a socket
or recess 7° on the stubble side of the reel-

- post stand H secured to the platform-frame

30

35

40

45

50

60

and inner end of the finger-beam. A stud
upon the pivot on the rear end of the branch
O* turns freelyin the recesss®. A cross-brace
g connects the stand H with the bracket 6°,

~in which the branch 6 is pivoted. I thus

secure a strong, light, and well-braced frame.

The tongue A°and its diagonal brace 0’ are
hinged to the front of the main frame by a
bolt. o', passing through the tongue, brace,
and brackets, thus permmtmfr the tonn'ue 0
rock freely Vertiea.lly on the frame.

A clamping-bolt ¢*secures the driver’s foot-
board B° and seat-spring ¢’ to the tongue.
The driver’s seat A" is secured upon the up-
per end of this seat-spring, abovethe driving-
wheel and axle.

The platform-frame 1s shown as COIlSlStIHO‘
mainly of a longangle-iron finger-beam A ex-
tending entirely across the front of the plat-
form, with the guard-fingers secured to the
vertical flange of said beam. The finger-
beam is connected with a back rail B by a
longitudinal bar Z* on the divider side of the
platform and by a similar longitudinal bar G
near the delivery end of the platform. This
bar G projects in front of the finger-beam
near the grain side of the driving-wheel and
serves as a support for one of the pivots of
the main frame, as well as a point of attach-
ment for a tilting lever C', hereinafter de-
scribed. The rear end of the bar G issecured
to a clip or lug 6" projecting beneath the in-
ner edge of the bracket B'. At their points
of intersection the bar G and finger-beam A
are firmly secured together by an angular
clip 0% (See Fig. 9.)

The bottom boards C are suitably secured
to the finger-beam and back rail.

The fann'ed bracket B, Figs. 40 and 41, 18

~ provided with a lug 0’ abuttmg against the

longitudinal bar G‘r, to which it 1s ﬁrmly se-

cured. Thisbracketislikewiseprovided with

flanges «*, into or between which the back
rail B smwly fits. This back rail and bracket

.
LI

are secured at their inner or stubble ends to

a frame composed of a metal bar, bent into a
U shape, with its open end in front.
rear of this U-shaped frame is firmly clamped
to the back rail B and bracket B’ by rivets
orbolts a®>. The side barsD of this U-shaped
frame constitute track-rails on which the
binder-carriage slides. These bars are ar-
ranged parallel with each other on the stub-
ble side of the machine and project in ad-
vance of the finger-beam, to whieh they are
fu mly secured by brackets a a’, the bracket
¢ also serving as the pivot of the branch b°
of the main frame.

An inclined brace B‘* secured at its inner
lower end to a lug «® on the bracket B’ and
near its other end to a corresponding lug a*
on said bracket, projects slightly beyond the

‘stubble side of the machine and serves as a

support or point of attachment for the rear
end of the stationary portion of the inclined
deck or platform N*. (See Figs. 1, 2, 8, and
39.) DBy the construction thus described the
inner rear corner of the grain-platform is
firmly braced.

The divider side of the ma,chme 18 Sup-'

ported on a grain-wheel Z' carried by an arm
Z' pivoted to the finger-beam s0 as to bring
the axis of the grain-wheel near the center of

the platform and permit the wheel freely to

swing horizontally around 1ts pwot to md in
turmnﬂ' the machine.

A tubular bracket E provided Wlbh suit-

able flanges, is firmly bolted to the outerrear
corner of the platform-frame by bolts al,

'(See Figs. 2, 39, 40, and 41.)

A caster-wheel B is mounted in the arms
5 26 of a yoke F, provided with a journal ¢
turning in the tubulat bracket or socket K,
above mentioned, to support the rear corner
of the stubble side of the platform.

JFrom the foregoing description it will be
seen that the machine rests upon three wheels,
the driving-wheel in front of the cutting ap-
paratus and the grain-wheel and caster-wheel
in rear thereof.

A practical difficulty is- encountered in all
harvesting-machines when cutting on hill-
sides, especially those of the rear-ctlt type
like mine—that is, those having the cutters
in rear of the driving-wheel and the caster-
wheel in rear of the grain-platform—owing to
the tendency of the grain end of the platform
to drag or fall back and of the caster-wheel
consequently to cant or swing around slightly
and thus cause the machine to run obliquely
downhill. This diffieulty I obviate by mak-
ing the stubble-side caster-wheel B° tempo-
rarily serve as a rudder to counteract this
tendency and keep the machine in the direct
line of travel. Todo this I form upward pro-
jections ¢° ¢*, with sloping ends and of une-
qual length, on the shoulders of the yoke I,
and eorrespondmﬂ' recesses 2° 1% onthe bottom
of the tubular bracket E, so that when the

caster-wheel Béistrailingin correct alinement

directly in the rear these projections and re-
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cesses interlock and prevent the caster-wheel
fromswinging on the hillside,thus guiding the
machine properly. When turning a corner,
however, the inclined surfaces of these re-
cesses and projections slide over one another,
lift the corner of the frame slightly, and allow
the wheel to turn. The projection ¢*, it will
be observed,is wider than the opposite one, 77,
and the recesses are of corresponding widths,
so that,when the machine is swinging,in turn-
ing or backing, there can be no engagement
of the recesses and projections until the wheel
resumes its proper trailing position.

A tilting lever C' is secured at its rear end
to the longitudinal platform-frame bar G by
detachable fastenings, such as a clasp ¢ and
bolts ¢ ¢!, (see Kigs. 1, 2, and 9,) thus making
in effect the tilting lever and bar G one con-
tinuous piece. I prefer to connect them de-

tachably, however, for convenience 1n ship-
ping. The tilting lever extends forward par-

allel with and beyond the driving-wheel on
its grain side, so as to be within convenient
reach of the driver when in hig'seat. A rack-
bar C? Tigs. 2 and 55, pivoted to rock verti-
cally on the bracket A°onthe main frame in
the line of the driving-axle passes through a
ouide-clasp ¢ on the tilting lever. The rack-
bar is provided with notches ¢®. A spring-
detent ¢” controlled by a thumb-latch ¢® inter-
locks with these notches and holds the tilting
lever in any desired position. Raising or
lowering this lever causes the binder-frame
and platform-frame to rock on their support-
ing-wheels and jointed connections to set the
cutting apparatus at any desired height.

The machine is to be provided with a suit-
able reel mounted upon a post T, Figs. 2 and
10, secured on the stand I and operating as
usual. This reel, however, is not shown in
the drawings.

The bottom of the platform is composed, as
before remarked, of closely-abutting boards
C, or other material which will form a tight
bottom and thus prevent the waste of the
orain. Above this bottom C is arranged a
removable sectional decking, over which the
grain travels, which decking is constructed
as follows: The outer or divider section of
this decking consists of boards C® arranged
parallel to the finger-beam, with spaces be-
tween each board for the passage of the car-
rier-belts and teeth. These boards C°are con-
nected by cross-strips d* ¢°, which rest in
notches d* d® ecut in strips d d'.secured, re-
spectively, to the back of the finger-beam and
the front of the back rail. These boards and
cross-strips fit snugly between the finger-
beam and back rail, thus preventing longi-
tudinal or backward-and-forward movement,
while lateral movement is prevented by the
notches d* ?, above mentioned. 'The inner
ends of these strips extend to about the line
of the inner divider or support for the reel-
post and abut against the series of corre-
sponding intermediate deck-boards C* united

by longitudinal stips d° d’, likewise resting

‘boards C? and rest upon the strip .
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‘Dhetween the finger-beam and back rail .

The deck-boards C* overlap these strips, and
their inner edges abut against those of the
A se-
ries of inclined deck-pieces e are arrangecl
between the inner ends of the deck-boards C*
and the binder-carriage. These strips are
arranged with spaces befween them, their up-
per ends being wide and their inner ends ter-
minating in narrower necks, which extend
under the decking C* and are secured to the
under side of the cross-strips d° and the up-
per side of the cross-strip d’, thus giving them
the angle shown in Figs. 34 and 10 and form-
ing openings S for the passage of the carrier-
belts 73, Fig. 10. These carrier-belts traverse
rollers S? on the divider end of the platform
and corresponding rollers L’ near the longi-
tudinal bar G. The details of construction
of the platform are clearly shown in Kigs. 3,
34, 8,10, and 12. Alight, simple, and conven-
ient construction of decking is thus secured.
- The rear stubble side of the platform-frame
is covered by a fixed deck N~*, Figs. 1, 8, 3
and 9, secured to the transverse inwardly-in-
clined rear brace B! projecting over the
binder-frame on the stubble side and extend-
ing inward at a slight inclination under the
rear inelined deck-boardse. This fixed deck-
ing N* rests upon the rear portion ot a corre-
spondingly-inclined movable deck N+, about
the same width fore and aft as the grain-plat-
form and secured nupon and movable with the
binder-carriage, beingslotted at proper points
for the passage of the binding mechanism-—
such as the cut-off, compressors, packers,
needle-arm, &e. The lower or inner edge of
the portion of the deck forward of the nee-
dle-arm rests on the bearings £ &° of the cut-
off shaft N', Fig. 12. A strip m’, Ifig. 13, se-
cured on the outer upper edge of this portion
of the deck, is bolted at its forward end to a
perforated ear orledgem”on the front bracket
M?=, while its rear end is bolted to a corre-
sponding ear m® on the rear bracket M*, thus
causing the deck to fit close to. the knotter-
box. The rear portion of this deck is bolted
to a spring-bar N3, riveted at its lower end to
the inner binder-frame sill J and other suit-
able supports. (See Figs.0,9,and 12.) The
deck N* extends below and clear of the upper
ends of the inclined pieces ¢ of the deck C,
(see Fig. 10,) so as to avoid interference there-
with when shifting the binder-frame back-
ward and forward. The rearend of the mov-
able deck N? slides under the fixed deck N~
and supports its forward end (see Ifig. 9) and
in turn slides over and is supported by an
arm or rod N* projecting horizontally for-

ward from the rear end of the platform-frame.
(See Trigs. 3, 8, 9, and 12.)

By the construction above described I am
enabled to preserve the continuity of the
decking, while adjusting the binderlongitudi-

‘nally on the frame.

The binder-frame (shown in skeleton form
in Figs. 4, 5, 6, and 7) consists, essentially, of
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two bottom bars or sills I J, the rear ends of
which are arranged horizontally parallel with

each other and with the track-rails D, inside
of which they fit and slide. The horizontal

portions of these bars are connected by suit-

able cross-pieces F' ¥ F° F+*. The front end
of the outer frame-bar I is bent up perpen-
dicularly. The inner one 1s also similarly
bent up for a portion of its height and then
inclined inward untilit abuts against the up-

- per portion of the outer bar I, and the two
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are securely riveted together ::Hld constitute
the front standard K. The two members of
this standard are further united by an elbow-
shaped brace K, the outer lower end of which
brace 1s riveted to a peculiarly - shaped
bracket D, Figs. 23, 24 and 25, secured to the
upturned portion of the outer bar I, while the
inner upper end of the brace X' is secured by
a screw-nut e’ tothe outwardly-inclined mem-
berof thestandard IX. Thehorizontal binder-
frame bars I and J are further connected a
short distance inrear of the front of the stand-
ard by an outer upturned member D?and an
inner member D? the upper portion of which
slopes downwardly and is united to the stand-
ard D? in a manner similar to that hereinbe-
fore described. (See Figs. 6, 20, 34, and 45.)
This last-named figure shows rollers ¢? jour-
naled upon the outer sides of the standard-
bars D® D* and running upon the track-rails
D of the platform-frame. 7The ends of these

standard-bars D® D* are bent at right angles,

s0 as to form toes ¢%, which underlie the track-
rails D of the platform-frame and the hori-
zontal bottom bars I J of the binder-frame,

“thus forming guildes which hold the binder-

frame in place while traversing the rails D.

A horizontal tie C°, Fig. {6, connects the
standard-bars D? D% the inner end being
riveted directly to D*, while the other end is
secured to a bracket D°® Figs. 6, 27, 28, and
29, in turn secured to the outer bar D?. The

diagonal brace-rod E'is riveted at its lower
end to this tie C° and bracket D, while its

upper end is screw -threaded and passes
through- the inclined portion of the bar D*
and i1s firmly clamped thereto by jam-nuts 1
2. (SeeFig.6.) Therearendsof thebinder-
frame sills I J are kept to the track-rails by
clips E*fand 7%, Fig. 6, from both of which pro-
ject flanges ¢° which underlie the bottom of
their respective track-rails. The binder-sills
I J are connected by cross-braces F' F* F? F*,
The brace F? is a simple strip with its edges
bent at right angles and riveted to the bars
I J,as shown in Fig. 1, while the other braces
F' F? I projeet above the sills, as shown in
Ifig. 5. The front brace F' lies between the
standards K L and carries the forward bear-
ing H? of the longitudinal gear-shaft K=
hereinafter described. (See FKigs. 1, 7, and
The brace F?, Figs. 1, 6, and 34, pro-
jects inwardly over the sill J, to which 1t 1s
secured, and carries a bar £, for a purpose
hereinafter explained. |
The front end of a tubular 01’61]151,1]“1[10

£

Carm E? is firmly clamped in a semicircular

socket HE*, provided with correspondingly-
shaped caps e, by means of bolfs passing
through said caps, arm,clamps, and the stand-
ards I I.. This arm lies on the outer or
stubble side of said standards and extends
horizontally backward over the binding-ta-
ble, ifs rear end being firm!ly supported by an
inclined brace M parallel with it and secured
at its forward end to the vertical portions of
the standards K L by bolts or rivets ¢’, the
rear end of this brace being screw-threaded
and passing through a perforated ear g on a
semicircular bracket N, clamped on the rear
end of the overhanging arm by bolts /°, pass-
ing through caps f?, the arm ¢°, and bracket
N. (See Figs. 4 and 5.) Anothersomewhat
similar hrace O, secured by bolts €' [ to the
standards K I. near the inner side of the
binder-frame, extends diagonally upward and
forward through a perforated ear g° on the
same bracket N, to which it is adjustably se-
cured in a manner similar to that hereinbe-
fore described. This enables me not only se-
curely to brace the-overhanging arm, but to
adjust its rear end slightly rearwardly and
laterally, for the purpose hereinafter de-
scribed. _

The binder-frame, with all the mechanism
mounted thereon, much of which will-be here-
inafter described, is adjusted backward and
forward and held in any desired position to ac-
commodate different lengths of grain in the
following manner: Ahand-lever I isfittedin
asocket H*rocking vertically parallel with the
inner face of the driving-wheel on a pivot on
the bracket A*of the main frame. A spring-
detent 1% onthislever, controlled by athumb-
latch 7% engages at proper times with a
mtchet-plate f‘* on the upper edge of the
bracket A' (See Figs. 2, 50, 51, “and 52. )
A connecting-rod H?is pin-] ointed at its front
end to the lower end of the lever-socket IT2
and at its rear end to a bracket E°, the upper
end of which is secured to the upright D* of
the rear standard L and its lower end to the
inner sill J of the binder frame or carriage
by a screw-bolt /¢ that passes through a stud
or thimble /7 cast on the bracket E°. “Therear
end of the connecting-rod is pivoted on this
thimble and held in pl.;we by awasher f” on the
bolt f6. (SeeFigs. 46, 47,48, and 49.)
thus be seen that the driver from hisseat can
readily shift the binder-frame backward and
forward on the track-rails D and hold it in

‘the desired position by a locking-detent and

ratchet f* f°. This link connection, it will
be observed, also allows the platform-frame
to be raised and lowered without interfering
with the binder-frame.

Figs. 8, 10, and 12 show a series of pmkels

A mounted eccentrically on a shaft w and

connected by swinging arms £', having their
upper ends pivoted near the edge of the
picker-disks and their lower ends to a down-
hanging clip «’ secured to the longitudinal

‘bar G and the inner bottom board C of the
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platform, thus combining the stiffnessof both
board and bar. The pickers 1%, it will be ob-
served, work in the slots or openings between
the narrow portions of the inclined decking e,
close to the rollers 1.°.

A vibrating quadrant-shaped cut-off finger

O’, T'igs. 10 and 12, is mounted on a shaft N’
rocking in bearings £7 £° in clips secured to
the inner sill J of the binder-frame. The
mode of actuating this cut-off will be herein-
after explained.

A series of packers p'is shown as mounted
upon and operated by eccentrics fixed on &
shaft IK?, Fig. 12, mounted in bearings near
the center of the binder-frame. As the only
eccentrics heretofore employed are objection-

able on account of their frictional surfaces

I have devised antifriction roller-bearing ec-
centrics, the construction and operation of
which are shown in Figs. 56 to 67, inclusive,
Sheet 17. Each packer is composed of a ring
P carrying the usual hooked finger P'. Ec-
centric disks P? PP°are secured upon the shaft
K* by hubs p p’. These disks lie parallel to
each other and are kept at the proper dis-
tance apart by spacing-lugs on the disks I%,
through which rivets p* extend, thus fasten-
ing the disks securely together. Antifriction-
rollers 4 turn on pivots ;" between the disks.
The ring I? encireles said rollers 7, which bear

against the inner face of the ring, (see Fig.

65,) thus securing an antifriction or roller
bearing eccentric. One of these disks, it will
be observed, is larger than the other two.
The eccentric disks P~ P° project beyond the
periphery of the rollers 7 and overlap the
packer-ring P, (see Ifigs. 58 and 59,) which
thus form a groove or guide which prevents
lateral displacement of the ring P. A swing-
ing arm j5°is pivoted at its upper end in a per-

forated ear y’on the peripheryof each packer-

ring and at its lower end to a bracket j* fixed
(See Fig.12.) The
result of this organization 1s that the rotary
motion of the shaft K*causes the point of each
packer-tooth to traverse an eccentric cres-
cent-shaped path, with the ecurved side toward
the feed or entrance end of the binder, as in-
dicated by the dotted line z 1n IFig. 17.

A quadrant-shaped compressor-arm Q5
which moves parallel with and close to the
cut-off quadrant O, is fixed on the rear end
of arock-shaft Q' mounted in bearings m?’ m?,
Ifigs. 13 and 14, formed in the knotter-box
brackets N> M4, Figs. 55, 36, 37, and 38, which
brackets are fixed upon the outer sill 1 of the
binder-frame, and to which the knotter-box
M=, hereinafter described, is secured.

Thefront end of an oscillating shaft R, Iig.
8, 1s journaled in a bracket R® mounted upon
the outer or stubble side of the rear standard
L. of the binder-frame. 7The rear end of this
shaft turns in a bearing 77, secured to the
knotter-box M- (See Kigs. 8 and 11.) A
plate R® somewhat of an hour-glass shape, is
mounted centrally upon the rear end of the

shaft R’ and vibrates in a plane parallel with |

that traversed by the cut-off and binder-arm:.
The inner edge of this plate acts as an addi-
tional compressor, retainer, and ejector for
the gavel, as hereinafter explained.

The needle or binder-arm W' is mounted
on the rear end of a rock-shaft W, the rear
encd of which shaft is mounted- in suitable
bearings formed on the branches PP* of a
bracket fixed upon the rear end of the over-
hanging arm K3, while its front end 1s sup-
ported in a bearing W7 in a bracket E* fixed
on the binder-frame standard L.

The upper portion of the binding-recepta-
cle is formed of two parallel breast-pieces R
R?, arranged on opposite sides of the needle-
arm and secured rigidly at their upper ends
to the above-mentioned branches P*at the
rear end of the overhanging arm E?, whence
the breast-pieces are inclined downward and

inward toward the grain side of the machine,

being united at their lower ends by the cross-
piece R4, Figs. Sand 10. These breast-pieces
are sufficiently rigid to remain in the desired
position. A sheet-metal shield T% 1s riveted
to parallel supporting-strips 2, turning on
pivots 4% on the lower ends of the branches
P*of the bracket N. (Seel'ig.S.) The shield,
as shown in Fig. 10, extends some distance
inward over the grain-platform and is curved
upward, so as to form, with the decking ¢, a
gradually-contracting throat through which
the grain is forced toward the binder, as hevre-
inafter described.

A post or rod E*, Ifig. 10, preferably curved
concentrically relatively to the pivots % is
mounted upon a base-brackel e secured to
the shield T? near its inner end and near the
cross-brace R* of the breast-pieces. 'I'he up-
per end of this post or rod E* passes loosely
through a perforated ear u* projecting from
the cross-piece R. A pin«/, passing through
the upper end of the post above the ear u’,
limits the downward movement of the post,
and consequently of the shield secured there-
to. A coiled spring R, surrounding the post
E?, interposed between the ear w*and the base
e, tends to force the shield downward with
an elastic pressure, the upward movement of
the shield being limited by the contact of the
shield-supporting strips« with the cross-piece
R*.  An automatic yielding throat is thus se-
cured for the binder-receptacle, so that in
the event of a superabundance of grain being
forced into the receptacle choking would be
prevented and the mechanism saved from un-
due strain.

The knot-tying device adopted for this ma-
chine is substantially similar to that illus-
trated in United States Letters Patent No.
401,013, granted to me April 9, 1889, and need
not, therefore, be described in detail here.
It consists essentially of a tying-bill 12, prop-
erly located relatively to the needle-arm, and
mounted on the rear end of a longitudinal
shaft intermittently rotated at proper times
by suitable gearing. (See Figs. 9 and 12.)
This knotting mechanismisshown as mounted
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in & knotter-box M?, secured to the binder-
frame so as to move therewith as it is ad-
Justed backward and forward on the platform-
frame. (See Figs. 9, 12, 13, and 14.) The
forward end of the knotter-box is provided
with a downwardly-extending lug, secured

by a bolt +* to a vertical bracket M3, Figs. 13,

39, and 36, provided with flanges k® k* at right
angles to each other. The ﬂanﬂe I3 is riveted
to the outer binder-frame 5111 I, while the
flange £* is riveted to the cross- ‘tie F? of the
(See Fig. 13.)

The upper front end of the knotter-box is
secured to the top of the bracket M3 by a
brace-rod +° provided with proper adjusting-
nuts to retain the bracket in place. The
brace-rod ° extends diagonally inward and
downward and is secured to the tie-piece F*
by a rivet or bolt K°. The parts are thus
held securely together. The rear end of the
knotter-box 1s in like manner provided with
a downwardly-extending lug bolted to the
outer face of a peculiarly - shaped vertical
flanged bracket M, Figs. 14, 85, and 36, hav-
ing on its lower end a flange £° secured upon
the outer binder-frame sill I. An adjust-
able brace-rod 7° is secured at its inner end
to a perforated ear 9° on the bracket M* just
above the sill I, while the outer end is double-
riveted to a bearing-clip 77, secured on the
knotter-box by screw-bolts 3 4. Another
brace j°, secured to the top of the bracket M4,
extends imward and downward and is double-
riveted and adjustably secured to a clip k&
riveted on the inner binder-framesill J, Figs.
14and 17. Therearend of the knotter-boxis
firmly bolted to the lange J* of the bracket M*.

By the means above described the knotter-

box, while readily adjustable, is firmly se-
cured to and moves with the binder-frame
sills I J. The swinging arm j7° of one of the
packers I>* turns on a pivot-pin &° project-
ing from a lug on the bottom of the bmcket
M1, (See Tlgb 14 and 17.)

An internal gear-ring H* on the driving-

wheel A’ drives a pinion IT° on a cross-shaft

- I’ journaled in bearings I* I®* on the wheel-

6c

frame branches 6°6°. The spacing-bolt I* pre-
vents lateral displacement of these branches.

A sprocket-wheel I’ on the cross-shaft I’ trans-

mits motion by means of a sprocket-chain J?

to a sprocket-pulley J' on a counter-shaft J*.

journaled at its inner end in a bearing / in
the bracket E° on the binder-frame. (See
Figs. 1,2,12,and 46.) Theouter end of this
shaft is journaled in a bearing A’ on the hol-
10w casing or gear-block Kb. A miter-pinion

4% on this eountel shaft meshes with a similar

pinion J°, FHig. 12, on a longitudinal shaft K*
j_ournaled at its front end in a bearing /+* on
the gear-block K°, secured to the forward tie
I’ of the binder-frame, and near its rear end
journaled in a bearing on one of the ties I+
of the binder-frame. A spur-pinion K° on
the front end of this shaft IX* intermittently
engages with the binder-gear K* as herein-
after explained. 'T'he rear end of the shatt

IK*is inserted loosely in a tubular shaft 1.,
provided with diametrically-opposed longi-
tudinal slots /2%, in which a cluteh cross-pin
Iv* on the shaft K* plays to permit of its lon-
gitudinal adjustment relatively to the tubu-
lar shaft while being rotated by it. This
tubular shaft is journaled in bearings B* and
I’ on the fixed portion of the binder-frame,
(see Fi
in the frame-bracket B’ and the front bear-
ing /° being mounted on a tie-piece L? se-
cured to the fixed track-rails D of the pl&t—
form-frame.

A sprocket-wheel L8 on the rear end of the
shaft L' through a sprocket-chain drives a

corresponding wheel L* on a longitudinal

shaft 20, mounted in suitable bearings B? M’
on the rear frame-bracket B’ and finger-beam
A. The pickers or gathering-fingers T? are
mounted eccentrically on this shaft w. The
cutters are also driven by means of a crank-
wheel M onitsforward end. A smallsprocket-
wheel v on the rear end of this shaft drives,
by means of a chain, a similar wheel «° on a
shaft S°, on which the carrying-rollers 1° are
mounted. This shaft S° is on the inner or
stubble side of the platform. A correspond-
ing series of rollers S% are mounted on a shaft
on the grain side of the platform. (See Fig.
3.) The front rollers of each series are made
of larger diameter than the rear ones to cause
the front carrier-belt to run faster than the
rear ones to accelerate the movements of the
butts of the grain, the advantage of which is
well known. The two sets of rollers are trav-
ersed by carrier-belts /%, Fig. 10, as usual.
From the foregoing description it will be
seen that in adjusting the binder-frame back-
ward and forward on the platiorm track-rails
D (see Fig. 2) the sprocket-wheels I° and J'
mustnecessarily correspondingly recede from
or approach each other, thus requiring a cor-
responding variationin the length of the driv-
ing-chain J* to compensate this movement.
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Thisvariation I produce in thefollowing man-

ner, (see Sheet 2:) A rock-shaft g? Fig. 54,
Sheet 2, is mounted loosely in bearings ¢° ¢°,

| formed on ¢lips 2 7/, bolted to the wheel-frame

branch 63. An idler /° ismounted on a large
journal ¢° on the free end of a swinging arm
g° on one end of this rock-shaft. Amnother
idler 2" is loosely mounted on this same shaft.
A segment-gear /i°, also mounted loosely in
bearings coincident with those of the rock-
shaft, meshes with a corresponding gear 7’
formed on the lever-socket H? and actuated
thereby. One end of a spring ¢°, coiled around
the bearing g* presses against a lug 2° on the
segment-gear /i, while its other end presses
in the opposite direction against the end of
journal ¢° on the free end of arm ¢°, Fig. 54.
The sprocket-chain J* passes around idler A°
and over idler A%, (see Fig. 2,) which thus
takes up its slack as the binder-frame is ad-
justed to its forward limit—that shown in
IFigs. 1 and 2. The other figures show the
rearward adjustment of the binder-frame,
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which is effected by moving the shifting-lever
IT" forward, which causes the segment-gear
1? on the lever-socket H* to actuate the seg-
ment-gear 1%, so as to swing the lower idler
/t* on the free end of the arm ¢°® npward, and
thus pay out a greater length of chain. The
piteh diameter of the segments /° and 2’ and
the length of the swinging arm ¢° are so pro-
portioned as to properly pay out or take up
the chain automatically, in conformity to
the varying distance between the sprocket-
wheels I and J', during the adjustment of the
binder-frame. The spring ¢ holds the idler
1Y yvieldingly against the chain J* to compen-
sate for any slight irregularity in the latter.
The point of bringing the connecting-link H*
to the binder-frame being substantially coin-
cident with the joints «® a’ m” connecting the
wheel and platform frames the latter frame
can be rocked on its supports without dis-
turbing the adjustment of the binder-frame.

The cut-off, compressor, needle-arm, and
ejector are all antomatically operated at suit-
able periods from the pinton KX° on the forward
end of the continuously-rotating longitudinal
driving-shaft K?in the following manner: The
pinion IK? meshes with the main cam and gear
wheel I{% one tooth and parts of the two ad-
jacent teeth of the said wheel K? being re-
moved opposite said pinion, so that normally
the two do not mesh, but are made to engage
in the following manner: A tripping-pawlw’,
Figs. 20 and 21, rocks vertically parallel with
the face of the binder-gear K* on a pivot n°
thereon. Oneendofthispawlcarriesanosen,
corresponding with the missing tooth in the
mutilated portion of the binder-gear K*, while
a spiral spring n?, acting on the other end,
tendsnormally to throw said nose into engage-
ment with two extension-teeth o° arranged
diametrically opposite each other on the front
of the pinion I{? to form starting-teeth. The
trip-lever T rocks on a central pivot ¥’ be-
tween ears 7' n7°on a bracket D’ on the front
standard K of the binder-frame. A nose '
on the lower end of this trip-lever, when the
binderis at rest, isforeced by a spring r, seated
in a recess 18 of the trip-lever just below its
pivot, into engagement with the pawlw® above
mentioned, the nose hooking under the ledge
7® on the pawl, thus holding the latter out of
engagement with the starting-teeth o° on the
pinion K3 (See Figs. 20, 21, and 22.) The
manner of throwing this gear into and out of

action will be hereinafter described.

The main binder-gear K* is mounted upon
a longitudinal shaft D? journaled in bearings
1w 20t formed on the brackets D' and D?, re-
spectively mounted on the standards KX L of
the binder-frame, between which standards
the binder-gear K* is located. (See Fig. 21.)

The cam J°% and segment-gear U, Ifigs. 18

~and 19, on the rear face of the gear IK* actu-

~ate the shaft R of the ejector and retainer

R® through the medium of the pinion H° and

friction-rollers ¥ 17, mounted on the front face |
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of said pinion, but on diametrically-opposite
sides of the shaft R%. (See Figs. 8, 9, and 11.)

A cam and gear wheel R, mounted on the
overhanging end of theshaft D=, just in rear
of the rear standard L, actuates the cut-ofl,
compressor, needle-arm, and knotter-pinion,
as hereinafter explained. A cam m’ upon the
front face of this cam and gear wheel R, Figs.
21 and 33, actuates the cut-off O’ in the fol-
lowing manner: The cut-off O'is mounted on
the rear end of a shaft N', Fig. 12, rocking
in bearings &7 k% on clips secured upon the
inner binder-frame sill J. A crank 0%, Fig.
34, nearthe forward end of this shaftis linked
by a rod O° to the free end of a radius bar or
arm Of, secured on a rock-shaft O°, the rear
end of which rocksin a bearing in a bracket
Q, mounted on the cross-tie I'® of the binder-
sills, (see Figs. 21 and 34,) while its forward
end rocks in a bearing o in a bracket D7 on
the binder-frame. (See Figs. 4, 5, and G.)
An arm O7 on the front end of this rock-shaft
05 (see Figs. 21, 33, and 34) carries a later-
ally-projecting stud provided with a roller m,

traveling in a cam-track m/, formed on the

front face of a cam-wheel R, which actuates
the cut-off at properintervals, as hereinatter
explained.

A wrist-pin m!on the rear face of the cam
and gear wheel R actuates the compressor Q
in the following manner: A crank-arm Q*on
the front end of the compressor-shaft Q' is
connected by a link QP to this wrist-pin 2" on
the cam and gear wheel R. (See Figs. 15,
16,17, 33, and 34.) A connecting-link” car-
ries on its upper end a pin &°, traversing a slot
28 in a cerank %, connected with the needle-
arm, for a purpose hereinafter described.
The mneedle-arm W' is keyed upon the rear
end of the rock-shaft W, hereinbefore de-
seribed. The slotted crank-arm 0° above
mentioned is keyed upon the needle-arm and
is operated through the connecting-link "’
by the wrist-pin m!on the cam and gearwheel
R above mentioned, to insure the harmoni-
ous codperation of the needle-arm and coni-
pressor, as hereinafter explained. |

The binding mechanism is automatically
thrown into action at the proper time and the
size of the bundles regulated by means of a
float-trip 8%, mounted on a rock-shaft S, pass-
ing through ears a?, formed on the cross-piece
R%, connecting the breast-pieces R'. An arm
St Tig. 10, fixed on this rock-shaft, is pro-
vided with a series of holes, into either one of
which one end of a link-rod S° may be hoolked
to vary the size of the bundles. The outer
end of thislink-rod is hooked into one branch
of an elbow-lever 8% Figs. § and 9, vibrating
about a stud 6, mounted on the breast-piece
R’'. The other braneh, «?, of thiselbow-lever
S%is connected by a rod S*to the trip-lever T
above mentioned, (see Figs. 9 and 21,) which
throws the binding mechanism into gear at
the proper time, as herein explained. A
coiled spring S8, Fig. 8, on the rock-shaft '
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through 1ifs link connections creates down-
ward pressure on the float-trip S*® to hold it
agalnst the initial pressure of the incoming
grain. W hen sufficient grain to form a bun-
dle of the desired size is packed into the
binding-receptacle, the outer end of the float-

trip S° rises and through the medium of the

10

20

30

40

43

55

60

link-rod §°, elbow-lever 8% and trip-rod S7
pulls the trip-lever T out of engagement with
the starting-pawl 10°, the spring »n° of which,
Fig. 20, throws the nose n of said pawl into
engagement with one of the starting-teeth o°
on the pinion K thus causing this pinion to
mesh with the gear K*and impart to it one
revolution, when said gear is brought to rest
1n the following manner: Assoon as the bun-
dle 1s ejected the float-trip drops into the
empty receptacle, the trip-lever I, aided by
the spring r, assumes its normal position,
which brings i1ts nose «' within the path of
the curved portion n* of the ledge 7%, which
slides upon said nose ©" and lifts the starting-
pawl 1w’ out of the path of the starting-teeth
0%, and the ledge 7’ hooks over the nose n’ of
the trip-lever and positively prevents further
movement of the gear K% To relieve the
trip-lever 1' and its pivotal connection from
undue shock which might be caused by the
sudden stopping of the gear K* I provide a
stop n’,projecting from the bracket D', against
which the lower end of the trip-lever bem s at
a point near its nose w'. (See Figs. 20 and
21, the nose being shown in the f01mel by
dotted lines. ) A ledne Q% on the front side
of the cam and gear wheel K* passes close to

the inside of the trip-lever and strikes it near

its upper end to force it positively into its
proper place in the path of the starting-pawl
w® in case the spring r fails to press it into
this position. The ledge Q° comes to rest im-
mediately after ﬂetmﬁ upon or passing be-
yond the trip-rod S’f’, as above explained.
(See Figs. 20 and 21.)

As before stated, a cam J° on the rear face
of the cam and gear wheel K! coacts with
the sector-gear U thereon, actuating the re-
tainer and egectm shaft R? 13111011“11 the me-
dium of the pinion II°® and its diametrically-
opposed rollers vy . (See Figs. 18 and 19.)
An intermittent compressing movement is
imparted to the retainer and ejector RS by

the cam J® and rollers v ¥ above mentioned,

while a backward half-revolution is given to
sald ejector to discharge the bound bundle
by the sector-gear U and pinion H'. Fig.
18 shows the normal relation of the parts
with one of the rollers ¥ pressed against the

cam J°® while the grain is being packed against
the upper prong “of the retainer R®  (Shown
in dotted lines.) When the binder-gear K*
starts, 1t revolves 1in the direction indicated
by the arrow, and the roller 4 presses against
the cam, which gradually forces 1t outward as
the pemphery of_ the cam increases its dis-
tance from the center of the gear K* until it
reaches the position shown in Fig. 19, where
1t will be seen that the upper prong of the

(Seen in Fig. 18.)

teeth Q Q, Fig.

retainer has been pressed inward to its limit
against the bundle, at which moment the
sector-gear, 1t will be seen, 18 about to en-
gage with the pinion H° to eject the bundle;
but the cam still controls the ejector. The
end of the cam 7, although about to escape
from the roller y, will not do so until the
tooth 8 of the sector-gear U has positively en-
gaged the pinion and has full control thereof.
The continued rotation of this gear imparts
a backward half-turn to the retainer and
ejector R®, discharging the bundle and again
leaving the ejector in its normal position.
The sector-gear U (see
Figs. 9, 11, and 21) projects from the rear
face of the gear K* beyond the path of the
rollers v v, and its central portion is cut away,
so as to admit of the free passage of these
rollers during the half-revolution of the pin-
ion H°. |

The tylnﬁ-blll or knotter-hook may be con-
structed in usunal well-known ways, of which
that shown in Letters Patent No. 279,082
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oranted to me June 5, 1833, may be t&ken as |

a type.

In the accompanying drawings I have
shown a knotter-pinion U? as ada,pted to be
intermittently rotated from the cam and gear
wheel R by the sector-gear T* and cam U3
(see Figs. 11, 15, 16, 30, 31, 32, and 33) i
the followmo manner: FWS 11 15,and 33 ShOW
the knotter-pinion at 16813 with lts extension-
32, mstmﬂ' against the cam
U3, which prevents any 1‘01:-31’*}*_ movement and

| controls the pinion until it reaches the point

shown in Iig. 30, where it will be seen that
the end of the cam ¢°1is about to pass off the
extension-tooth ¢, at which point. the sector-
cear TH engages with the pinion and imparts
to it about one and one-fourth of a revolu-
tion, leaving it in the position shown in Kig.
31, at which moment the knotter-hook or ty-
mmbﬂl 12 is brought into a position where
the knot is eompleted and at the point of be-
ing discharged therefrom, at which time the
pi‘nion U?is disengaged from the sector-gear
T4 and its extension-teeth ¢ come in contact
with the ledge Q' on the cam and gear wheel

R, whereby the wheel is reversed about one-

fourth of a revolution and br ought back to
its normal position under the eonttol of the
cam US.
In order that the needle may pmpelly pre-
sent the cord to the knotter-hook 12, thenee-
dle-point obviously must pass below the knot-

ter at a proper distance from it axis, or, in
other words, the axis of the needle-shaft must

be at a proper distance from that of the knot-
ter-hook, which relation can readily be se-
cured and maintained under the or oaniza-
tion herein shown by means of the braces M
and O, connected with the rear end of the

-ovelhmwmﬂ binder-arm K3, which latter can

readily be adj usted both Vertically and lat-
erally relatively to the knotter by means of

sald braces.
The following is a description ot the opera-
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tion of the binding mechanism and its appur-
tenances. The method of raisingand lower-
ing the cutting apparatus without disturbing
the various parts has heretofore been ex-
plained. The gearinghas of course to be pro-
vided with suitable cluteh mechanism for en-
gaging or disengaging it, and the reel may be
operated in any of the suitable and usual
well-known ways. The carrier-belts /° and
pickers 17, being mounted on the platform-
frame, always maintain the same relation
thereto. The packers, cut-off, compressor,
binding-arm, retainer and ejector, and knot-
ting mechanism, with their appurtenances,

are mounted upon the binder-frame and par-

take of its forward and backward adjust-
ments, always maintaining their proper rela-
tion to each other. The binder-frame can
readily be adjusted backward and forward
relatively to the grain-platform by sliding
said binder-frame longitudinally upon the
track-rails D of the binder-platform, which
operation is readily effected by the driver
from his seat upon the wheel-frame shifting
the adjusting-lever I1' backward or forward,

as required, in-the manner hereinbefore ex-

plained, and still keep the driving-chain J?
taut.
between the link II* and binder-frame moves
slightly out of line with the joint ® between
the finger-beam and main frame,(see Ifig. 2,)
but not enough to cause the raising and low-
ering of the cutting apparatus or disturb the
relation of the various parts. The-organiza-

tion is such that the standards K l.of the

binder-frame, when in their forward position,
are in advance and outside of the rear side
of the driving-wheel. Iigs. 1,2, 8 9, and 12
show the binder-frame in its advanced posi-
tion. The forward end of the longitudinal
sliding shaft IX*,and the various mechanisms
actuated thereby, it will be observed, also
move backward and forward with the binder-
frame. The reel sweeps the cut grain back
upon the platform in the usual way, it fall-
ing upon the platform-boards C* with its heads
to the rear. The carrier-belts f® sweep the
grain inward over the decking C* and crowd
it upward upon the inclined deck-pieces e.
As the front carrier-belt runs faster than the
others, it tends to earry the butts of the grain
faster than the heads, thus overcoming the
tendency of the butts to drag, which would
cause the grain to lie diagonally upon the
platform. Thegatherers or pickers'l”, work-

ing up through the slots in the deck-pieces e,
sweep the grain deposited thereon upon the

fixed and movable decks N* and N=*, thus
transferring it from the fixed portion of the
platform-frame to the longitudinally-adjust-
able binder-frame. The pickers operate close
to the carrier-belts, so as to prevent them
from carrying particlesof straw down though

the openings S in the decking. The inclined

yielding shield 1%, it will be observed, pro-
jects over the deck-boards C* and inclined
deck-pieces ¢, and together with the latter

During these movements the joint I
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and the inner lower portion of the deck N> N=

forms a gradually-converging throat through

which the grain is crowded by the packers
into the binding - receptacle. The pickers
and packers, it will be observed, (see Iig.
10,) are sufficiently far apart to afford a
space or packing-chamber in the narrowest
portion of this throat, in which the incoming
orain is temporarily arrested, and thereby
straightened by the action of the packers and
the incoming grain, after which it is com-

pressed by the packers in the wider porfion

of this chamber or binding-receptacle against
the retainer and ejector R® and under the
float-trip S?, where it accumulates until the
latter is raised sufficiently to cause the pull
on the rods S° and S7, IFigs. 8 and 10, to actu-
ate the trip-lever T and throw the binder-

gear into action, whereupon the cam m' on

the cam and gear wheel R, Fig. 33, acts di-
rectly upon the arm O7, through its roller m,
and actuates the cut-off O’ through the medi-
um of the rock-shaft 0% arm O4 link O°, and
crank O% causing it to rise and cover the point
of the compressor Q° before the latter rises

above the decking, (see Fig. 33,) the com-

pressor being momentarily detained for this
purpose by locating its wrist-pin m* on the
cam and gear wheel R back of or on the grain
side of a line drawn from the axis ot the com-
pressor-shaft Q' to the axis D? of the cam and
gear wheel R, so that said wrist-pin necessa-
rily travels a short distance before 1t acts
upon the crank-arm Q*, which actuates the

compressor-shaft Q' to raise the compressor.
The organi-

(See igs. 10, 15, 16, 33, and 34.)
zation is such that the cut-off O’ continues to
keep the points of the compressor protected,
(see Figs. 15 and 16,) thus securing a wide
opening or passage-way through the grain for
the passage of the compressor, and, owing to
the curved shape of the quadrantx of the cut-
off, it is free to move upward until its free

point comes close to the shield T, without

the necessity of pausing to hold the passage-
way open for the compressor, as 1s the case
in the corresponding mechanism shown 1in
my Patent No. 417,773, of December 17, 1359,
but can hasten on in its work of separation,
which at this stage of the operation is found
to be an indispensable feature, as any delay
in working heavy tangled grain results in
failure. "The cam m' on the cam and gear
wheel R, moreover, is in this instance so
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shaped as at once to move the cut-off to the

limit of its throw when it once starts. The
next movement necessary 1s for the com-
presssor to bring the gavel or bundle to be
bound within the compass of or inside the
path traversed by the needle-arm in 1its de-
scent, so said needle-arm should not pierce
the bundle, but traverse the passage-way
opened for it, which objeet is attained in the
following way: The needle-arm W' is nor-
mally yvieldingly held in its upward position,
or that of rest, by a detent or roller arm ',

pivoted on an ear«?, projecting trom the cross-
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tie R*Y connecting the breast-pieces R'.

1n a depression in the nose or point of the
needle-arm, thus holding the latter until the
pin «° of the connecting-link w?® travels the
entire length of the slot 2° of the crank a0,
by which the needle-arm is operated when

“this position is reached, (see Fig. 16,) at which

momentit will be seen the compressorisabove
and 1n advance of the point of the needle,
which passes down close by the side of the
compressor through the open space made by
the latter, the needle-arm thus having no
other function to perform than that of placing
the cord about the bundle and properly pre-
senting it to the knotter-hook 12.

Irig. 15 shows the relation of the cut-off,
compressor, and needle-arm before the latter
begins to move; Fig. 16, the position of these
parts as the needle-arm begins its descent,
and I'ig. 17 the position of these parts at the
end of the forward stroke of the needle-arm.
Ifig. 17 also shows the packers -as working at
this moment clear of the grain in the space
between the cut-off and compressor, the path
of the point of the packers being indicated

by the broken line Z Z. The bundle, it will

be observed, at this stage is tightly com-
pressed between the rear face of the com-
pressor Q° and that of the retainer and ejec-
tor R° The needle-arm has practically
reached 1ts full throw and the knot is being
tied, during which operation there is no ap-
preemble movement of the compressor or
needle-arm, as the wrist-roller m, Fig. 33,
which actuates both the needle-arm and com-
pressor, has reached the point of rest pro-
vided on the cam m' on the cam and gear
wheel R. The retainer R® at this stage is be-
ing pressed against the bundle and is ap-
proaching the position illustrated in Fig. 19.
After the wrist-pin m* and roller m (see Figs.
33 and 34) have passed their dead-centers, or
their points of rest, the needle-arm is pre-
vented from pr emature r etreat, while the pin
2’ at the upper end of the lmk w? 18 TeCross-
ing the slot «° by the roller 1f being pressed
over the top end of the needle-arm. (See Fig.
17.) The knot is tied by the rotation of the
knotter-hook 12, as hereinbefore set forth.
After this operation is completed the bundle
18 discharged by the reverse movement of the
ejector R®. The float-trip S* will not neces-
sarlly be raised entirely to the top of the
binding - receptacle before disengaging the
trip-lever T from the starting-pawl w® and
against the bracket D', as in such case the
float-trip 8° svould obviously retard or inter-
fere with the discharge of the bundle. This
difficulty I overcome by means of a coiled
spring «w’ on the rear end of the rod S7, which
spring 18 pressed against the top of the trip-
lever ' by the upward movement of the float
3%, which is free to be raised by the bundle
while being ejected, the spring u® being of
sufficient stlffness not to yield until the staa t-
Ing-pawl 20° is tr 1pped

A |
colled spring 7° normally holds the roller «f

Having thus fully described the construe-
tion, organization, and operation of my im-

proved harvester-binder, what I claim there- -

in as new and as of my own invention 18—
1. A harvester - binder platform - decking
consisting ot strips resting on the finger-beam
and back rail, transversely-slotted boards se-
cured to said strips and covering the .plat-
form between the carrying-rollers,and a series

of correspondingly-slotted ineclined boards,

provided with narrow necks extending un-
der the other boards, and overhanging the in-
ner carrying-rollers and pickers. |

2. The combination, in a harvester-binder,
of a removable sectional deck comprising

strips resting on the finger-beam and back

rail, transversely - slotted boards secured to

said stri 1ps, and a series of corresponding slot-

ted inclined boards having narrow neck por-

tions extending under the inner ends of the

otherboards, substantially as and forthe pur-
poses Spe(31ﬁed |

3. The combination, in a harvester caster-
wheel, of a tubular socket or journal-bearing,
V-shaped recesses of varying widths on its
bottom, a harvester-yoke provided with a
Journal or spindle, turning in said bearing
and corresponding projectionson the yoke for
interlocking with the recesses of the journal-
bearing, when the caster-wheel is in normal
or trailing position, but preventing such in-
terloekmg at any other time, substantially
as specified.

4. Aharvester-bmder frame, comprising in
its organization parallel horizontal bars or
sills, uprights on said sills united at their top
portions to form parallel arms or standards,
an overhanging binder-arm secured in said
standards, and diagonal braces extending
from said standards to a point near the outel
end of said overhanging arm,. substantlally
as and for the purposes spemﬁed

5. Amovableharvester-binder frame, com-
prising in 1ts organization parallel horizontal
bars or sills, adapted to slide on correspond-
Ing barsonthe platform-frame, cross-ties con-
necting sald sills, uprights on said sills united
at their top portions so as to form parallel
arms or standards, fransverse brackets or
braces connecting said standards, an over-
hanging arm mounted in said standards, di-
agonal braces extending from said standards
to a point near the outer end of said over-
hanging arm, and means for adjusting said
arm, both vertically and laterally, by means
of said braces, substantially as and for the
purposes specified.

6. A movable harvester-binder fmme COM-
prising in its organization parallel horizontal
bars or sills, adapted to slide on correspond-
ing bars on the platform-frame, cross-ties con-
necting said sills, uprights on said sills united
atb 1:he1r top portions, so as to form parallel
arms or standards, transverse brackets or
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bearings for portlons of the bmdmn‘ mechan—
ism ‘supported on said frame and brs ackets,
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overhanging arm mounted in said standards,
diagonal braces extending from said stand-
ards to a point near the outer end of said
overhanging arm, and means for adjusting
said arm, both vertically and laterally, by
means of said braces, substantially as and
for the purposes specified.

7. A harvester driving-chain tension-regu-
lator, consisting of the combination of arock-
ing lever carrying a sector-gear, a shaft car-
rying arms with a roller mounted therein, a
pinion loosely mounted on said shaft and
meshing with the sector-gear, a. coiled spring
on the shaft, one end of the spring acting on
a projection on the pinion and the other end
pressing in an opposite direction on the roller-
arny, substantially as and for the purposes
specified.

3. The combination of a main or gearing

frame, a platform-frame, hinges connecting

them, a binder-frame adjustable longitudi-
nally on the platform-frame, a sprocket-wheel
on the binder-frame, a corresponding wheel
onthe gearing-frame,a driving-chain connect-

ing these sprocket-wheels, an adjusting-lever

on the gearing-frame, its sector-gear, a pinion
gearing therewith and carrying a spring-

pressed arm upon which a tension-roller is

mounted, which roller acts upon the driving-
chain to regulate its tension as the binder-
frame is adjusted longitudinally, substan-
tially as specified.

9. The combination, substantially as here-
inbefore setforth, of a main or gearing frame,
a driving-wheel mounted therein, a platform-
frame, its supporting-wheels, hinge connec-
tions between said gearing and platform
frames, in rear of the driving-wheel, track-
rails on the inner or stubble side of said plat-
form, projecting in advance of the finger-
beam and of the rear of the driving-wheel, a
binder-frame movable longitudinally on said
track-rails, a hand-lever secured to the plat-
form-frame and crossing the joint between it
and the gearing-frame, means on the gearing-
frame for locking this hand-lever in position,
a rocking lever on the gearing-frame, a link
pivoted to the rocking lever and hinged to the
binder-frame at a point substantially coinei-
dent with the hinge connections between the
main and platform frames, a sprocket-chain
connecting the gearing on the main and plat-
form frames, and a tension device on the rock-
ing lever which automatically tightens or
pays.out the driving-chain to compensate the
vertical movements of the platform-frame,
and the longitudinal adjustments of the
binder-frame, substantially as specified.

10. The combination, in a harvester-binder,
of carrying-rollers at opposite ends of the
orain-platform, gatherers or pickers mounted
in bearings on the platform-frame, on the
stubble side of the ecarrying-rollers, carrier-
belts traversing said rollers,transversely-slot-
ted decking covering said carrier-belts, rollers
and pickers, a binder-frame movable longi-
tudinally on ways or track-rails in said plat-
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form-frame, fixed decking secured to the rear
of the platform-frame, with its inner end un-
derlyingsaidinclined slotted deck, and amov-
able decking secured to the binder-frame,with
its inner end underlying the slotted deck and
its rear end working under and supporting the
fixed decking, substantially as specified.

11. The combination, in a harvester-binder,

“of a movable binder-frame, an overhanging

arm thereon, down-hangers or branches on

‘said arm, breast-pieces mounted on said

branches, a grain-shield mounted on arms
hinged to said branches, a post orrod by which
said. shield is suspended from the breast-
pieces,and aspringintermediate of the breast-
pieces and shield, tending todepress thelatter
upon the grain passing under it, substantially
as specified. o

12. Thecombination, in aharvester-binder,
of a platform-frame, carrier-belts traversing
it, gatherersor pickerson the frame toreceive

the grain from the belts, a binder-frame lon-

gitudinally adjustable on the platform-frame,
and a grain-shield flexibly suspended from the
binder-frame and overlying the pickers and
inner ends of the garrier-belts, for the pur-
poses specified. |

13. Thecombination, inaharvester-binder,
of a platform-frame, carrier-belts traversing
it, gatherers or pickers on the stubbleside of
said belts, a binder-frame longitudinally ad-
justable on the platform-frame, a cut-oif
mounted on the binder-frame, decking cover-
ing these parts, and a grain-shield flexibly
suspended from the binder-frame, and overly-
ing the cut-off, pickers and inner ends of the
carrying-belts, the space between the shield
and decking thus forming a yielding conver-
oing throat through which the grain passes to
the binding-receptacle, when not intercepted
by the cut-off, substantially as specified.

14. The combination, in a harvester-binder,
of a cam and gear wheel, a cam on one face
thereof, a cut-off actuated thereby through its
crank-and-link connections, a wrist-pin on
the opposite face of the cam and gear wheel, a
driving-link intermediately pivoted thereon,
a compressor driven through its crank-and-
link connections from one end of saild driv-
ing-link, a needle-arm, ifs actuating-crank
and slot, and a pin on the opposite end of said
driving-link, working in said slot, substan-
tially as specified. |

15. Thecombination, in a harvester-binder,
of a retainer and ejector, its shaft, its driving-
pinion, and diametrically-arranged friction-
rollers on the outer face thereof, a main
binder-wheel, a cam thereon acting on the
frietion-rollers to oscillate the retainer and
ejector at proper intervals, to compress the
bundle, and a sector-gear to rotate the re-
tainer and ejector, mounted on a ledge pro-
jecting from the face of the main wheel, and
overriding the friction-rollers, substantially
as specified. .

16. Thecombination, in aharvester-binder,
of a cam and gear wheel, a cam on one face
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thereot, a cut-off actuated thereby throu gh its

crank-and-link connections, a wrist-pin on
the opposite face of the cam and gear wheel, a
driving-link intermediately pivoted thereon,
a compressor driven through its crank-and-
link connections from one end of said driv-
1ng-link, a needle-arm, its actuating-crank
and slot, a pin on the opposite end of said
driving-link, working in said slot, a knotter,
1ts actuating-gear, and a cam and sector gear
on the periphery of the main cam and gear
wheel actuating said knotter-pinion, substan-
tially as specified. |

17. "'he combination, in a harvester-binder,
of a grain-platform, carrier-belts traversing
16, gatherers or pickers on the stubble side of
sald belts, a binder-frame adjustable longi-
tudinally on the platform-frame, a compressor
mounted in bearings on the stubble side of
the binder-frame, a cut-off mounted in bear-

Ings on the grain side of said frame, between
the pickers and compressor, packers mounted
on a central shaft of the platform-frame be-
tween the cut-off and compressor shafts, a re-
tainer and ejector on the stubble side of the
grain - receptacle, a knotter, a needle - arm,
decking, a yielding shield, and breast-pieces
sustainingit; the organization being such that
the grain delivered from the carriersis forced
by the pickers overthe cut-off and compressor
to the packers, which convey it to the bind-
Ing-receptacle, consisting essentially of the
movable decking and breast-pieces, substan-
tially as and for the purposes specified.

In testimony whereof I have hereunto set
my hand this11th day of December, A. D.1894.

' JOHN S. DAVIS.
Witnesses:
I'. A. CUTTER,
H. P. BAILEY.
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