(No Model.) . | | 6 Sheets—Sheet 1-.
H. E. PRIDMORE. )
| GRAIN BINDER.

No. 442,545, * | _ Patented Dec. 9, 1890.._

.
>

L = _ . : ‘ | A= “..[. | . 8%@@%{;0@
Wibmesoes N *@’ | . . |
oy . j}’e)zyfffzdmora

=~ Attorney

THE MORRIS PETERS CO.. PHOTO-LITHO., WABHINGTON, O, €.

e
L

[




(No Model.)

No. 442,545,

6 Sheets—Sheet 2.

H. E. PRIDMORE.
GRAIN BINDER. N

Patented Deoc. 9, 1890.

o
-
. |
[ i
-
T | H E i i .
'
S ¥ i
1 r
ol . o .13
-
]
[T {

o,
Lt
-:ﬂl n
Sgdei
+

.I T ﬁ#

- ’

..ﬁ I}‘
",
- ook
1.k '..';-.':l.'l-l gL

-
i
il
iy .
Sl S
'
il
T
il T
.
el 0 .
linlenlirmnii il
ool . . "
_
bl
il

| nga%{iom

e zy.Z'.Prz‘zZm or€.

THE NORAIS PETERS CO., PHOTO-LITHD,, WASHINGTON, O, &,

- e 'l - ” || D .
T N R L e e
r " L H e . [ B
!




6 Sheets—Slieet 3.

(No Model.)

H. E. PRIDMORE.

1890.

GRAIN BINDER.

Patented Dec. 9

g

No. 442,545,

0

I’

ey
e
M
_

b 1 | o

:

'l . N B

3@0@%&0@

/4 eizy [ Fridmore.

il
———
e

i bmesses

Gor & ot

Slitornet

P o )
v -5:'1 . Y a _{!; _.!- _-"'__- ’ 1;.‘2 :":‘. -.'? ol el o F. |

THE NORGIE PETERS €0, FHOTO-LITHO., WASHINGTON, D, C.




(No Model.) 6 Sheets—Sheet 4.

H. E. PRIDMORE.
GRAIN BINDER.

No. 442,545. Patented Dec. 9, 1890.

| Q(Q O s | | S

fﬁ“l““li‘i:?%‘?'

/

0o
©
Nﬁ : jﬂoo '
' o
Q .
odo 5000
| S O B0 50 '
Q LS, o ;
R 00 (0 \

dnventor
SINibresses |

' 7 ' § . ' %n?yﬂﬁﬂmar&
/%ﬂ é ' § /,x_; @51,3/%-;? fbt{}@‘l;l{’;t‘i ﬁ _ (. |
| /‘:%ZZ":ZW - | _ ] %1%4/@1 Bl ceeoced

—_— I :!;|-||:||H|' EE———— — '- o .ul!mr.m,l. e



1>

=

@

Qo

o~

2

)

)

b

D

v

o2

M-
_H—.H.—..
a=
-
=
—
oy
a=
oW
]
.

>

=

-

=

=

GRAIN BINDER.

Patented Dec. 9, 1890.

No. 442,545,

e g omm mm owm oyl e e I-

////

////?/?

I.Ii‘.

__E__,v
.. aﬁﬁ#

*#,‘%_

#ﬁﬁﬁﬁ#ﬂr #fi

._|
|

__...1

- —— —— e ———T

_l £

SN

”

//////_

_.“.M/.

,//,,

AN AN

4

\ \A

N

I\ o

\
//ﬂ#ﬂ#ﬂ#ﬂﬂfﬂf'

Junventor

Eengffridmr&

3513 /ﬁm fltto»muJ

WNWitneosses

IGeOr, D L.

WAL

C0., PHOTO-LITHO,,

THE MNORRIS PETERE

' a
-
== = - |l




(No Model.) 6 Sheets—Sheet 6.

H. E. PRIDMORE.
GRAIN BINDER.

‘No. 442 545. ~ Patented Dec. 9, 1890.

I‘t “. * _r )
ey . ridmore.

G, Mdver

THE NORA'S PETEHRS CO., PHOTO-LITHO,, WASHINGYON, D. C,

.
il B | " . . . ~dn . i ' :
co MR e e e . T
LIy |
. K . '(F3:
. - . ' i
i .




10

20

35

40

50

UNITED STATES

HENRY K.

PATENT OFFICE,

HARVESTING MACIINE COMPANY, OF SAME PLACE.

Q

GRAIN-BINDER.
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o all whom it may concern:

Be it known that I, IIENRY E. PRIDMORE, &
citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Grain-Binders, of which the
following is & specification.

This 11'.1ve11t10n relates particularly to the
binding of grain with wire, and has for its

object theadaptation of wiresupplying, twist- |
ing, and severing devices to the modern grain- .
“binder—that 1is, to a binder having the gen-

eral characteristics of the so-called “Apple-
by ” type.

In carrying out said invention two spools
of wire are employed as in the Withingfon
machines, widely used but a few years ago,
and two 1:W1st;_-; are formed in the wire at each
binding operation—one above and the other
below the twisting device—so that when sev-
ered one of sald twists shall serve to unite the
ends of the bands and the other to reunite
the ends of the supply-wire. The twister is
located above the breast-plate in the position

or about the position occupied by the tying-

bill in the Appleby machines and driven by
a stop-motion wheel mounied upon the usual
tyer-shatt and practically ocecupying the place
of the tyer-cam 1n said machines. A slack
take-up for the upper wire is also automati-

cally operated by a cam on said stop-motion
wheel, and a brake of novel construction is ap-
plied toeach spoolot wire, the brake-shoe rest-
Ing upon the surface of the wound wire, and
pressure being imparted to the brake- lever by
a rod and spring arranged in such manner
that the effective lever-arm is shortest when
the spool is full and increases constantly in
length as the wire i1s drawn off, so that al-
though the spring expands and decreases in
pressure or force the leverage compensates
for such decrease.

Various other details and.features of con-
struction will appear from the ensuing de-
seription.

In the drawings, Figure 1is a top plfm view
of a grain- binder embodyi Ing my invention.
Fig. 2 1s a vertical section thelethrouw}l on

the correspondingly-numbered line in the pre-
dell] o figure.

Fig. 3 is another vertleal sec—

Seri&i No, 326,126, (No model.)

| tion taken parallel with the preceding,

PRIDMORE, OF CHICAGO, ILLINOIS, ASSIGNOR T0 THE McCORMICK

bat

through the center of the binder-arm 01' nee-

dle and twister, showing the binder-arm ris-
ing to encircle A gavel and the slack take-up
deplessed Fig. 4 is a similar section to the
foregoing, but with the parts farther ad-
vanced in action, the sheaf bound and wire
severed, the spool ends reunited, and the

binder-arm just upon the point of withdraw-

ing, while the slack take-up is elevated to
store up slack for the next binding operation.
Fig. 5 represents the Stop-motlon gear with
11;‘5 slack-take-up cam, and which may as a
whole be termed the “twister-c
elevation; and Fie. 6is a section thel'eth rough
on the correqnondm gly- numbered line in the
preceding figure. TIig.7 is a top plan view of
the breast- pla,te and twmter-stoek and Fig. 8
a section therethrough on the lllle 8 § of the
preceding figure, lookmu in the direction in-
dicated byarrows. Fig. 6“*isa plan view of the
twister and twister- pl@te detached. ~ Fig, 8
18 adetall in top plan view of the breast- plate_

with the twister-stock and twister-plate re-

moved, showing the seat for the foot of said

stock and for smd plate and the cap for the

outside edge of the twister-gear. Fig. 9 is a
top plan view of the LE‘HblOIl -brake 'for the
wire-spool, and Fig. 10 an elevation thereof.
Fig. 11 1s a top pla,n view of the slack take-up

6o

cam,” in side

05
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for Lthe upper wire, and Fig. 12 a side eleva-

tion thereof. Flgs 13 and 1%"' to Ifigs. 17 and
17% are a diagramwmatic series showmﬂ the
action of the twnter al successive stwes of
operation.

A represents the main or carrying wheel of
the harvester.

A’ is one of the sills of the elevator-frame,

S5

which may be the front or the rear sill, de-

pending upon whetherthe hdweater IS & I'ln*ht
or ieft hand.

B is an outside girt at the stubble end of
the harvester, and B’ a parallel girt consti-
tuting one of 11161&13@ al members of the wheel-
frame and supportmn the bridle- pleee OT Seg-
ment-standard B? in which the mam wheel

18 adjusted up ﬂlld down.

C 18 an outside strut of the elevator- frame

sle

and C’ one of the side-boards of the eleva,tor o

the- d rums or rollerq D and D’ for the heads
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of the upper and lower elevator-belts being |

mounted in bearings in said boards at the up-
per ends of the apronm*mdes dd’. Standards
K rise obliquely from the outside girt and are
provided with yokes e and anti- friction roll-
ers ¢’ for the support of the outer tubular bar
K’ of the binder-frame, while the inner tubu-
lar bar E* is carried in annular guides ¢3 de-
pending from a parallel bar B3, secured to
the brackets ¢’ from the elevafor-struts on the
harvester, and constituting a fixed part of
the harvester-frame.

I# 1s one of the transverse barsof the bind-
er-frame, bolted at 1ts outer end to the ocuter
longitudinal tubualar frame-bar and at 1its

inner end to the eorreql)ondmfr longitudinal

bar.

I" is the post frame having upper tubular
arin f for the reception of the tyer or twister
shaft and lower tubular arm f” for the recep-
tion of the binder-arm shaft, and F? repre-

sent§ the grain-deck or bmder-table Shdlnn*'

at its inner or upper end in the lon gitudinal
oroove f* in the rod E% 1mmed1thely beneath
thé head of the elevator, and at its outer or
Jlower end suitably supported from the binder-
frame atsome height above the tubular frame-
bars. At its extreme outer end it hasor may
have the usual tail-board 77, and it is slotted
transversely from receiving to discharge side
for the play of the table-trip f*, between the
arms of which the needle F* passes as it rises
in the binding operation. Packers G also
play through the slot (or independent slots)
in the deekm one on each side of the table-
trip,and the outer end of the slot permits the
vibrations of the compressing and tripping
finger G’, adjustably mounted upon a block
¢, upon an offset from which the end of the
table-trip presses, the tripping-finger and its
supporlmn‘ block being carried by a rock-
shaft g g’ which will be connected with the
tripping mochamsm of the binder in any suit-
able way. |

(>* is the main gear and cam wheel of the
binder, mounted upon and driving the tyer
or twisteér shaft G?, journaled in. the upper
tubular overhanging arm of the post-frame,
driving sald shafft, tripped by the binder, and
itself drwen by any suitable train, and G* is
the needle-shaft journaled 1n the subtend-
ing arm of the post- fr'a,me which shaft at its
outer end has a crcmk g, connected by a link
G* to a wrist-pin g*on the main gear, so that
the binder-arm will be vibrated once in each
revolution of sald gear.

Above the deck is the breast-plate II, hav- |

ing on its under surface the usual nbs or
flanges h, which serve to keep down the waist
of Lhe .__,m*el and between which the needle
passés, and above said flanges being formed
with a seat 7/ for theleueptmn of the twister-
plate, hereinafter described, and of the foot

of the twister-stock I1’, which is sleeved upon
the tyer-shaft in the same way as customary
with thetyer-stock in the nmodern twine-bind-
ers.” The foot of this twister-stock bridges

the space for the twister-gear, and centrally
through this bridge depends a smndle I, the
lower “end of whwh is stepped in the breas‘c-
plate, as shown in IFig. 8, that it may serve as
a journal for the sleeve 1’ carrying at its up-

per end the stOp -motion pinion I° with its de-.

lay-shoes 7 and ¢/, and at its lower end the
double twister-gear I% the latter of which has
two unbroken ornon-mutilated series of teeth
? and 7°, set apart from each other somewhat
in the manner shown and described in Let-
ters Patent granted Lambert Krpelding on
the 18th d.-.w of June, 1878, No. 205,067, but
differing from the gear described in said pat-
ent, in not having the same number of teeth
on each series—that 1s to say, in the present
gearoneseries (represented in whitein the dia-
orammaticview)numbersseventeen,while the
otherseries numberstwenty-oneinthespecific
instanceshown; but it will be obviousfrom the

8o

ensuing description that there may be a dif-

ferenee of any number of cogs that will give

the space of one- half of one cog advanced or
retarded in one revolution of the binder or for
one bundle to cause the twister-pinion to sever
the wire at the termination of the twisting
operation. 'This twister-pinion I* consists of

two separate cogged disks 7¢ and 7°, the first

having in the present instance buteight teeth
meshing into the series of seventeen cogs
the gear-wheel and the second with ten teeth
meshmn into the series of twenty-one cogs on
the gear-wheel. In thisrespect thetwister dif-
fers from that shown in patent granted Wil-
liam R. Baker on the 11th day “of Janunary,
1876, No. 171,972; butas in the Baker patent
1t 18 suppm ted by a stationary twister-plateor
ouide K, which is fitted upon and into the be-
fore-mentioned seat in the breast-plate and
has flaring sides k& to receive
wire to the interdental spaces of the twister-
pinions and a circular recess for the reception
of said pinions, into which said sides open,
the edges of the plate entering into an annu-
lar groove or channel cut into the adjacent
faces of the pinions, so as to partly close the
spaces afforded by the teeth and serving to
support the pinions when united ton‘ether by
their pivotal bolt. In the present construe-
tion this twister-plate is also extended to en-
ter an annular groove in the twister-gear be-
tween the two seriesof teethon the latter and
formed by said series, so as to support the
gear adjacent to the pinions and preventany

_posmble disarrangement, as in the Erpelding

natent.

The twister-pinions and that part of the
twister-gear lying on the same side of the
stock are covered by a cap K’, secured above
the twister-plate by the same bolts &’ which
secure sald plate and the twister-stock to the
breast-plate. The lower part or base of this

cap eorrespondsin outline substantially with
the outline of the twister-plate—that 18, it

‘has a flaring mouth and a central opening to

direct and receive the- wire. Arranged above

this central opening is an anti-friction roller

Q0
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L2, the inner side of which, or that side which |

meets the advancing wire,is just above the
ax1s of the twister-pinions, while beneath and
on the other side of the twister-pinions and
similarly located with respect to them is a
similar roller or guide-pulley 43, mounted be-
tween the flanges of the Dbreast-plate, these
rollers being to receive the wire both above
and beneath the pinions and hold it to their
action. The exposed face of the twister-gear
on the opposite side of the stock is protected
by a segmental case I, secured by-bolts &
to the breast-plate at each of its ends.

I 1s what may betermed the “ twister-cam,”
resembling generally the usual tyer-cam, and
carried by the tyer-shaft at its extreme end—
that 1s, beyond the sleeve of the twister-stock
and on the opposite side of the plane of move-
ment of the binder-arm from that generally
occupled by the tyer-cam—the arrangement
and adjustment of the twister cam and stock
being such that whenever they are removed
a tyer-cam and tyer-stock can be substituted
therefor in the same machine.
cam carries one of the ejectors L/, the other
being secured, as usual, on the shaft, its hub
oceupying the place of the usnal tyer-cam.
"Thus, whenever the twister-cam and twister-
stock and the ejector-finger on the shaft are
removed, the tyer-cam carrying the ejector-
finger, a tyer-stock and an ejector-finger may

be put in their place upon the shaft in the.

succession named and its full length will still
be taken up. Thetwister-cam has along de-
lay-ledge [, upon which travels the lower de-
lay-shoe of the twister-spindle. This ledge
terminates in a single tooth ', which engages
with the stop-motion pinion and gives the

twister-gear a sufficient movement to turn the

twister-pinions one-half of a revolution, as
represented 1n the first two figures of the dia-
grammatic series. Iollowing thissingle tooth
comes a short delay-ledge /% engaging with

the upper delay-shoe on the twister-spindle, |

and this is.succeeded by a segment-rack /° of
fourteenteethinthepresentinstance,which,as
the Intermeshing stop-motion pinion has but
elight teeth, gives, in conjunction with the ac-
tion of the succeeding or first delay-ledge npon
the lower delay-shoe, a movement amounting
in all to two full revolutions of the twister-
gear from the time the pinionis first engaged
by the single tooth to the time the first de-
lay-ledge is again reached. Thus theseries of
twenty-one cogs on the twister-gear meshing

into the ten cogs of the lower twister-pinion

imparts to this latter four and one-fifth revo-
lutions, while the series of seventeen cogs

meshing into the upper twister-pinion with

eight cogs imparts to tie latter four and one-
fourth revolutions, this difference being just
one-half of one cog, and, as will be hereinaf-
ter explained, being nearly all imparted to-
ward the end of the revolution of the twister-
oear by the dcceleration or cerowding of the

~ teeth of one series or a corresponding dispers-

ing of the teeth of the other series. The |

-y

I
. - - . 1 H
L L]
' [
-

This twister-:

tyer-cam also carries a cam-ledge L3 and piv-
oted in the upstanding ears{*, from the sleeve
of the twister-stock, 18 a saddle M, provided
with an anti-friction roller m, running upon
this cam-track. Pivoted in the saddle is a
take-up arm M’, having at its outer end a
guide-pulley m’ for one strand of the wire
and connected with the overlying plate m? of

75

the saddle-piece by a rod M? coiled expan-

sion-spring m?® and adjusting-nut m4, said

spring being seated at one end upon the sad-

dle-plate and at the other end against the
nut, thus permitting the take-up arm to be
drawn down away from the saddle-plate to an
extent determined by the stress of the wire
or by the resistance of the spring. : |

The twister-cam makes but one revolution
to each binding operation, and the outline of

80

the “take-up cam,” asit may betermed—that -

is, the cam-ledge carried by the twister-cam

18 such that when the binder arm or needle is

down beneath the grain-table the slack take-
up is at its lowest point, while shortly after

QO

the needle rises the slack take-upalsobegins |

to rise, until, when the needle has reached
home, carrying the wire strand into the
twister, the slack take-up reaches its highest
point of movement and continues there by a
concentric reach of the cam until the sheaf is
bound and the needle has again withdrawn,
when 1t is once more at itslowest point. The
wire1s led to the binder-arm and twister from
two spools, ene of which N is located on the

95

10C

ridge-bar or ridge-plank or other suitable

overhead support, and from which the wire

passes to a guide-pulley nat the top of a suit-
able standard N’ to the guide-pulley m/ at
the end of the slack-take-up arm, then around
another guide-pulley »n’ to the guide-pulley in
the cap-covering of the twister-pinions, and
down through these pinions to a connection
with the other wire. A secondspool O issup-
ported in a bracket O’ beneath the frame-
work, and from it the wire passes directly to
a guide-pulley o in the heel of the binder-
arm, and then to another guide-pulley o’ near

the junction of the shank of said armand the

guard-extension, and from this to another pul-
ley 0® at the eye of the needle, and then up
to 1ts connection with the other wire. |
IHeretofore when wire-spoolshavebeen used
some friction or brake device has been em-

ployed to prevent the wire from paying off

too rapidly; but it has been found that as
the amount of wire decreases—that is, in
measure with its unwinding—the friction, if
applied to the surface of the spool,is apt to
decrease, while if applied to the sides of the
spool it would remain constant and the wire
would pull off harderand harder as the diame-
ter becomes iess. 'o remedy this objection,

105

110

115

120

125

I propose to employ afriction-brake P, press- -

ing upon the surface of the wire and carried
by a bent arm or lever P, pivoted, as at p, to
a sultable supporting-ear. To another ear p’

is pivoted a link P*, which passes through the
bend or elbow of the lever-arm, as it now be-

— . .. .. P SN
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for the operation of the spring.

eome&, and above it receives the coiled ex-
panqmn spring p°, confined by an adjusting-
nut % all as shown, the effect of this con-
struction being that when the spool isfull the
brake and consequently the end of the bent
lever are raised to their utmost and the link
thrown round i1nto such position that the le-
ver-arim of power becomesvery slight; but as
the spool empties the lever-arm increases and
the link comes into a more effective p051t1011

The two differential series of cogs in the
twister-gear are arranged so that in the ini-
tial movement of the twister-pinions oneshall
have about an equal progression with the
other—that 1s, the two twister-pinions will be
kept in about the same relation to each other
by the revolution of the twister-gear, five
teeth of one series in the gear corresponding
to six teeth of the other series, starting from
the cog marked I in the diagrammatic series
a.u.d counting in both the initial and terminal

o but in the fourth quarter of the periph-
ery or, rather, in the fourth division of the
periphcrj, six teeth of one series correspond
to seven teeth of the other series, thus ad-
vancing one of the twister-pinions beyond the
other, so that in the two revolutions of the
twister-gear, as already stated, and especially
at the close of the second revolution, the cogs

on one pinion are caused to positively shear |

past the cogs of the other pinion to sever the

gregate differential movement amounting to,
say,one-half of one cog forthe two revolutions.

-In operation the ends of the wires from the
two spools are first properly threaded through

orovertheirrespective guides—onewireabove
the breast-plate and the other wire through

the needle—and are brought together and
twisted sufficiently to unite them, as repre-
sented in the second figure of the drawings.
Then grain being fed to the binder and
massed against the trip-finger and between
the table-trip and the breast-plate by the
packers, the binding mechanism is finally set
in action, the wire having by this time been
bent down against the outside trip-finger, as
represented in the third figure of the Araw-
ings. At this time one “51’1&11(1 of the wire is
pressed into the twister-pinions and over the

Itig. 13, the position of the twister-pinions,
twister-gear, and delay-shoes corresponding
to said last figure, being shown in 13* Then
the needle.rises through the deck and breast-
plate, meanwhile the twister-pinions being re-
volved by the single cog in the twister-cam to
the pogition represented in Figs. 14 and 14—

that is, one-half of dlevolutlon—wubhout rela-
tive derangement, carrying the first strand of
wire half-w ay I‘Ollﬂd l"he second strand 1s

laid in said pinions by the binder-arm dia-

metrically opposite to the first, and the stop-
motion pinion, engaging the face-segment on
the twister-camn, again starts the twister-gear

and the pinions begin to twist, as represented, { er-pinions with their differential teeth, each

449 545

ponential plans. |
comniencement of the twisting operation the

| respectively, in Figs. 15 and 16, with their ex-
Prior, however, to theactual

7O

slack take-up has been raised by its cam and

has assisted the binder-arm in tightening the
wire around the bundie. Finally two strands

of wire having Dbeen firmly twisted together
both above and below the twisting-pinions,
the latter reach for the second time the fourth
division or differential reach of the twister-
gear,
strands, having already been brought close,
are now caused to shear past each other to a
slight extent, sufficient to sever the wire, as
shown, leaving both spool-strands reunited,
while the g avel- strands are also united, both
by the mo&t recent twist and by that twist
previously made in the spool-strands in bind-
ing the preceding bundle. This severing
takes place justbeforeand immediately at the

and their cogs adjacent to the wire

75

80

time the lower delay-shoe tumbles over upon

the long outer delay-flange of the tyer-cam,

“upon which 1t rides for a short distance, while

the needle-arm or needle recedes beneath the
decking, and the bound sheaf is ejected, when
the parts come to rest at thelr starting-point,
as 1n Ifig. 2, with the wire stretched between
the binder-arm and twister across the grain-
passage to receive the next-accumulating
gavel,
twister- -pinion receiving the new strand lmd

by the binder-arm in lts recession.
wire held in the interdental spaces, the ag- |

I do not limit myself to the useof arevolv-
1ing ditferential gear as the means for impart-
ing motion to the pinions, since it 1s obvious
that two differential series of cogs bearing
the same relation to each other, as those upon
the gear may be otherwise a,pplled to effect
the same object; but

What I do elmm, and desire to secure by

Letters Patent, is—
1. The eombiuﬂtion, substantially as here-

inbefore set forth, of the twister-pinions hav-
ing a differential number of cogs with the

non-mutilated differential series ()f drwmﬂ-f
COYSs.

9. The combination, substantially as here-—

inbefm‘e set forth, OE the binder-arm, the -

twister-pinions mounted upon the same pivot
and differing in their number of teeth, and
the twister-gear having non-mutilated differ-
ential series of teeth, one engaging with each
pinion.

3. The combination, substantially as here-
inbefore set forth, of the binder-arm,the two

00

and fresh interdental spaces of the

100

IT1O

120

twister-pinions mounted upon the same pivot

and differing in their number of teeth, the
twister-gear having two unbroken series of
teeth differential in number, and the twister-
cam having a face-segment engaging with the
tWISter gear..

The combipation, Substcmtmllv as here-
inbefor set forth, with the tyer-shaft in a
ograin-binder, of (he twister-cam with its face-

ken series of differential teeth, and the twist-

150

segment, the twister-gear with 1ts twounbro-.




o
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442,545

pinion engaging with its respective series of |

teeth upon the gear.

5. The cmnbmatlon substauntially as here-
inbefore set forth, of the twister-pinions, their
actuating-gear havmu two unbroken differ-
ential series of teeth, one engaging with each
pinion, the tﬁ-*ister-spindle having bevel-pin-

1on and delay-shoes, and the twister-cam hav-

ing delay-ledges, a single tooth, and a seg-
ment, for the purpose stated.

6. The combination, substantially as here-
inbefore set forth, with the twister-pinions
and their driving-gear, the binder-arm and
the two wire-spools, of the twister-cam having
a Tace-segment to operate sald gear, a slack-
take-up cam upon said twister-cam, and a
slack-take-up lever operated by said cam.

7. The comnbination, substantially as here-
inbefore set forth, to form a slack take-up, of
the rotating cam-ledge, the pivoted saddle-
piece, the take-up arm pivoted to said saddle-
plece, and the spring connected to said sad-
dle-piece and take-up arm

. L E=!||--||-|| T

8. The combination, substantially as here-

inbefore set forth, with the wire-spool, of the
anti-friction brake-shoe pressing upon the
periphery of the wire, the bent leve at the
end of which said qhae is secured, and the
spring-connection acting at the elbow of sald
lever, whereby the effective lever-arm 1n-
creases as the wire unwinds.

9. The combination, substantially as here-
inbefore set forth, with the wire-spool, of the
brake-shoe resting upon the surface of the
wire, the pivoted bent lever at the end of
which said shoe is carried, the link passing
obliquely through the elbow of said lever, the
coiled spring around said link, and the adjust-
Ing-SCrew.

HENRY E. PRIDMORE.

Witnesses: i
AL S, WELLS,

].. VASSALL.
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