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AFBERT [ENLEY, OF LAWRENCE, KANSAS,

BALE-TIE MACHINE.

SPECIFICATION

Application filed August 22, 1889.

forming part of Letters Patent No. 414,410, dated November 5, 1889.

qerial No, 321,583, (No model.)

To all whony T& My CONCEriy:
Be it known that I, ALBERT HENLEY, of

Lawrence, in the county of Douglas and State

of Kansas, have invented a mew

proved Bale-Tie Machine, of -which the fol-
a full, clear, and exact description.

lowing 18

The object of the invention is to provide a
new and improved
and durable in construetion, very effective in
operation, and specially designed to manu-
tacture bale-ties of wire for baling hay,
straw, &cC. |

The invention consists of certain parts and
details and combinations of the same, as will
be fully described hereinafter, and then
pointed out in the claims.

Reference is to be had to the accompany=

ipg drawings, forming a part of this specifica-

20

40

50

tion, in which similar letters of reference in-
dicate corresponding parts in all the figures.

Figurel is a plan view of the improvement.
Fig.2is aside olevation of the same. Fig. 318
an enlarged plan view of the head. Fig.4is a
transverse section ot the same on the line xa
of Fig. 3, looking in the direction of the ar-
vow ’. Fig. 5 is a similar view of the same
on the line y y of Fig. 3, looking in the di-
rection of the arrow y’. Fig. 0 is an enlarged
sectional side elevation of the same on the
tine z z of Fig. 3, looking in the direction of
the arrow 2z’. Iig.71is an enlarged plan view
of the tail-piece of the machine. Fig. 8 is a
transverse section of the same on the line w
wof Fig. 7. Tig. 91s a like view of the same
on the line = v of Fig. 7. Fig. 9° is a detdil
perspeetiv'e view of the mechanism for slid-
ing the shaft N° Fig. 9. Fig. 10 is a similar
view of the same on the line w u of Fig. 7.
Fig. 11 is an end olevation of the same. Fig.

12 is an enlarged transverse section of the

eylinder, and Iig. 13 is an enlarged end ele-
vation of the feed-rollers. | |

The improved bale-tie machine is provided
with a suitably-constructed frame A,on one

end of which is mounted a head B, and on

the other end is held a tail-piece C, between
which and the said head B 18 held the cylin-
der D, carrying the bale-tie during the pro-
cess of twisting one end thereof. On the
head B is mounted to turn In suitable bear-

&

ings the main driving-shaft E, carrying the
nsual pulleys connected by belts with other
machinery for imparting a rotary motion 0 |

and Im- | roller F,

machine which is simple

travel together and

| into a larger gear-wheel

| turn in suitable bearings

l the said main driving-shaft E. On the latter

igs secured a grooved feed-roller Ir, above
which is located a similarly - grooved feed-
-nd between the two feed-rollers 18
passed the wire G to be formed into a bale-
tio. The feed-roller F’ is secured on & shaft
F?, which carries a gear-wheel F, adapted to
mesh into a similar gear-wheel -, secured on
the main driving-shaft E, so that when the
latter is rotated the two foed-rollers F and j
move the wire G forward.
The shaft F? is mounted to turn 1n suitable
bearings formed on a frame 5, pivoted at one
end, at F7, to the frame of the head B. In
the frame F?%is also formed an aperture K,
through which passes the wire G, and as the
erame I is mounted to swing it can be swung
upward, so that the wire & is moved out of
contact with the feed-roller F on account of
passing through the aperture F° of the sald
frame F?, whereby a forward feeding of the

- wire ceases.

On the outer end
E is secured a gear-wheel E/, which meshes
| F2 mounted to turn
on a stud E3, secured onanarin B fulerumed
on the main driving-shaft K and provided

with a bolt E3 adapted to be secured in any

desired position in the slotted segment E°,
held on the frame of the head B. The larger
gear-wheel E? carries on one face a pinion K/,
meshing into a gear-wheel g8, fastened on a
transversely-extending shatt I, mounted to
in the frame of the
head B. On this transversely - extending
<haft H is secured a cam-wheel H’, (see ¥ig.
6,) on the periphery of which rests thefreeend
of the frame F? sothat when the shaft His ro-
tated the said cam-wheel H’ alternately raises
and drops the free end of the frame E°, where-
by the feed-rollers I and F’are alternately
thrown in and outof contact with each other.
During the time the feed-rollers are thrown

| ont of contact the wire G remainsat a stand-

still, and during the time that the feed-roll-
ers remain in contact the wire (= is fed for-
ward, as previously deseribed. The speed of
the shaft H canbe increased or diminished by
placing a different-sized pinion X' on the
orm Ef and changing the latter accordingly
on the slotted segment E°. The wire G, be-
fore passing into the frame F® and to the
grooved rollers F and F/, passes through a se-
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of the main driving-shaft
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ries of vertically-arranged friction-rollers T |

and a series of horizontally-arranged friction-
rollers 1’. '
Onthetransverse shaft H is secured a bevel
gear-wheel H* meshing into a bevel gear-
wheel H3, secured on the longitudinally-ex-
tending shaft H*, mounted to turn in suitable
bearings in the frame A and extending from
the headB to thetail C. The shaft H oper-
ates the mechanism J (see Fig. 5) for turn-
ing the cylinder D one quarter-turn at cer-
tain intervals. The mechanism-J is provided

with an almond-shaped cam'J ', secured on the |

sald shaft and operating on-a lever J? ful-

crumed at one end to the main frame A. The .
18 pivotally connected |

free end of thelever J®
by a link J® with a crank-arm J * fastened on

- one end of the shaft J® of the cylinder D. A
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. When the shaft
- K*is swung outward

spring J° is also connected with the free end
of the lever J® and serves to press the said
lever into contact with the periphery of the
almond-shaped cam J’. |

On the crank-arm J* is held

a spring-pawl
J°% adapted to engage one

of four notches

formed in a disk J7, secured on the shaft J¢

of the cylinder D. The notched disk J' 18
adapted to be engaged Dby a spring J?, serv-
ing to hold the eylinder D'in the proper posi-
tion until turned by the return movement of
the mechanism J. When the shaft H* re-
volves, the cam J’ acts on the lever J? and
throws the latter outward, so that a sSwinging
motion is imparted to the crank-arm J 4
whereby its pawl JS turns the disk J ‘-and the
shaft J® of the c¢ylinder D is turned one quar-
ter-turn, the spring J¢ dropping at its free end
into the next following motch. During the
other half-motion of the cam J’ the pawl JS
rides over the disk J7, which latter is held in
place by the spring J°. The shaft F* also im-
parts motion at the proper time to the cutting
mechanism K, provided with two knives K’
and K2 located opposite each other, and of
which the knife K2 is stationary, being held
In suitable bearings in the frame of the head
B. The other knife K’ is held in frame K3
mounted to swing on the frame of the head
B, and provided with an arm I{¥, resting on
the periphery of the cam K>, secured on the
shaft H®. A spring K¢ presses against the
frame I so as to hold the arm K¢ of the lat-
ter in contact with the periphery of the cam
K° When the latter is in the position shown
1n Fig. 4, the knives K’ and K2 are apart and
permit the free discharge of the wire (z.
IT%, however, turns, the arm
by the cam K3 so that
the frame K®swings on its fulerum and moves
its knife K’ toward the knife K? so that the
wire G between the knives K’ and K2 is cut.
During this operation the feed-rollers I and
EF” are out of contact with each other, and
the wire G remains stationary. The knives
K” and K? arve preferably held ad justably in

their respective bearings by suitable bolts or
as to sharpen the knives |

other means, So

414,410

whenever necessary and to compengate for
the wear on the sharp edges of the knives.
The cylinder D, into which theé wire @ is
fed, is provided with four longitudinally-ex-
tending arms D’, each provided on its otiter
edge with a groove b?rextending longitudi-
nally
Each groove D?is covered by a plate D3, held
to slide on the outer end of each arm D’ and
secured in place by a series of bolts D4 pass-
Ing through inelined slots D? 1n the said
plates D3,
held a pin D¢ adapted to engage a cam D7,
secured on the main frame A, and serving to
shift the cover-plates D® when the respective
arm D’ is in its lowermost position, 80 as to
uncover the respective groove D? to permit
the dropping cut of the wire, as is plainly
shown in Fig. 12. When the lowermost arm

and adapted to receive the wire .

70
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In the middle of each plate D3ig
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D" again moves upward on the turning of the

cylinder D, the cam D7 again shifts the re.
spective cover-plate D?®
groove D* is again closed. _

The wire fed into the eylinder D projects a
suitable distance—about six inches—and
passes through a clamping device I 10 a bend-
ing device N and a twisting device O, which

double the outer end of the wire to form aloop

G’ and a twist G? in the wire (x, a8 shown in
Fig. 2. The three devices L, N, and O are
located on the tail C and are actuated from
the shaft H* previously mentioned. |
The clamping device L (see Fig. 10) is pro-
vided with a bent lever 1., fulerumed at 1.2

until the respective

QO
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on a bracket C? secured on the frame C’ of -

the tail C. One end of the lever L/ i
vided with an inwardly-extending offset L3,
adapted to clampthe wire G on & fixed anvil
L% formed on the bracket'C2. The other end
I rests on the periphery of a cam 1.5, secured
on the shaft H¥ so that when the latter is rO-
tated the lever L’ is swung and its projection
L’ moves inward and downward, clamping
the wire G on the anvil 14 ~
The bending device N (see Fig. 9) is pro-
vided with a disk N’, from which projects a
crank-pin N2 adapted to double up the end
of the wire projecting beyond the cylinder
D. The disk N’ is secured on a shaft N3,
mounted to turn and to slidein suitable bear.
ings formed in the frame ¢’ of the
On the shaft N® is held to turn and to slide a
gear-wheel N*, meshing into asegmental gear-
wheel N° fastened on an arm N® fulerumed
on the tail-frame C".
arm N° is held a pin N7, engaging an ellip-
tical cam-groove P’, formed in the cam P, fast-
ened on the shaft H*
tated, said cam P imparts a swinging motion
to the arm N° so that its segmental gear-
wheel N° turns the gear-wheel N4 forward and
backward, whereby the shaft N3 with its disk
N’,is turned for doubling the wire end. The
shaft N2 is mounted to slide transversely, so
as to disengage the
end after the loop

tail C.

Near the middle of the

pin N? from the doubled -
ismade. TForthis purpose.
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the mechanism Q is provided, comprising a

grooved collar Q’, secured on the rear end of
the shaft N° and engaged by one end of a
lever Q7 fulecrumed on the tail-frame C’,and
en
on the shaft "
thelever Q*in contact with itscam Q7.
the shaft IT* is turned, the cam Q° imparts a
swinging motion to the lever %, whereby the

A spring Q! serves to hold

_(3011;-11"- 0’ is moved transversely, and a similar

motion is imparted to the shaft N3 so that
the pin N? is drawn out of contact with the
wire G. | |

- The twisting device O operates in conjunc-
tion with the bending device N, and is pro-
vided with a pin O/, located in front of the
pin N°, which latter bends the end of the wire

G over the pin O’ when the disk N’isturned.

The pin O’ is secured on a shaft O° extend-
ing longitudinally and mounted to turn in
suitable bearings on the tail-frame C’. |
On the shaft 0% is secured a pinion O3 (see
Figs.7 and §,) in which meshes the Seﬂ'mental
oear - wheel OF fastened on an arm O" ful-
crumed on the tail-frame ¢ and provided With
a pin O engaging an elliptical cam-groove

07 formed on one face of the cam OB,“seeured_

on the shaft H:. When the latter is rotated,
the cam O® imparts a swinging motion to the
arm O° so that the s
turns the gear-wheel 03 forward and back-

ward, whereby the pm O’, having hold of the

loop of the bent wire, “forms the twist G when
the shaft O® turns in one direction. When
the shaft O® is at the end of its movement in
one direction, the pin O’ stands downward, so
that the loop G’ of the wire G can drop off of
the pin O’,after which the shaft O°is t‘etumed
to its former position.

At the end of the tail C is located a regis-
tering or counting device R, provided wﬁ:h
bevel gear-wheel R"’ secured at the end of the
shaft T* and meshmﬂ into a bevel gear-wheel
R? fastened on the tmnsvemely extending
qhaft R3, mounted to turn in suitable bear
ings on the tail-frame C’.

On the shaft R? is secured a worm R* mesh-
ing into a worm-wheel R? mounted to turn on
a stud secured on the t&il—fmme C’.
outer face of the said worm-wheel R® is held
a crank-pin RS adapted to engage a pin S,
fastened on a lever 8§/, fulerumed at ifs upper
end on the tail-frame C" and pivotally con-
nected at its lower end by a link S° with a le-
ver 52 fulerumed on a shaft T, mounted to
turn in suitable bearings on the frame A and
extending 1onmtudmallv under the cylinder
D, as 18 plam]y shown in Fig. 2. The other
end of the lever S carries a spring-pawl 5%,
engaging a notched disk 1Y, secured on the
Sald shaft T and held in plﬂce by a spring 1%,
as is plainly shown in Fig. 11. A spring 33
presses on the lever S’ to hold the same in an
innermost position.

On the shaft T are secur ed two or more sets

of hubs carrying radialarms U, adapted tore- |

oaged at its other end bya cam Q3 secured

When |

segmental gear-wheel O*

On the

ceive the finished bale-ties after the same are
discharged from the cylinder D.

The opel"atmn is as follows: The wire G first
enters the straightening-rollers I and I’, and
then passes between the feed-rollers F and F’,

70

which feed the wire forward past the knives

K’ and K? in the groove D- on the uppermost
“arm D’ of the ¢ylinder D. The wire  passes

through the entire length of the cylinder D
and projects at the tail C about six Ineches.
At this moment the cutting mechanism K cuts
off the wire by means of the knives K’ and I,
and at the same time the frame F° isswungup-
ward by the action of the cam H’ on the shaft

H, so that the wire G remains atf a standstill.

The piece of wire held in the cylinder Dnow

turns with the latter, said c¢ylinder making
one quarter-turn by the action of the
device J, previously described. The project-
ing end of the wire in the cylinder D and tail

| C now passes onto the top of the pin N*? of
| the disk N’, and at the same time the shaft

O? turns, so that its pin O” passes over the
pro;]ectlnw end of the said wire, as is shown

in Fig. 7. The disk N now tums S0 that the

pin N2 bends the wire over the pin O and
passes the end of the wire between the lever
L’ and the anvil L* onto the wire already on
the anvil 14, as shown in Fig. 10. The eam

1% now acts on the lever I/, so that the offset

or foot 1.° elamps the two parts of wire onto
the anvil L. The mechanism Q, after im-
parting a transverse shliding motion to the
shaft N3, is now actuated b} the cam @3, so
that the S.‘:‘ngl shaft N?® slides rearward and the
pin N*is disen
of the wire.
to the shaft O from the shaft H*by means of
the cam O3, the arm O% the segniental gear-
wheel O4 and the 1}1111011 03, 80 that the pin O’

| twists the end of the doubled wire, S0 as to

form the loop G’ and the twist G (Shown in
Fig. 2.) During this time a new piece of wire
(> fed into the top arm of the cylinder D 1is
cut off by the cutting mechanizsm I, and a

turning

So

o

100

gaged from the doubled-up end
A rotary motion isnowimparted-

105

110

quarter ol a revolution 1s again imparted to

the eylinder D, so that the first finished wire
passes with the arm D’ of the eylinder Dinto
its lowermost position, and duaring this quar-
ter movement of the cylinder D the cam D°
opens the cover-plate D? so that the finished
bale-tie drops out of the arm D’ and falls be-
tween two corresponding radial arms of the
sets of arms U. The above-described oper-

into the uppermost arm, cut (}” the eylinder
is turned one-quarter of a 1*evolmwn the loop
and twist G’ and G* of the cut-off wire in the

cylinder D are formed, a new piece of wireis

1715

“ation is then repeated—that is,the wire isfed

inserted into the top of the cylinder, and the
lowermost finished bale-tie is dropped out of -

the eylinder, as above described. |
The registering device R 1s 80 arranged

that the setf-; of arms U remain in position
until, say, one hundred bale-ties have been
dr()pped between two corresponding arms.
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4

- U directly under the cylinder D.

"Then the pin R° acts on the pin S, so that the |
lever & actuates the lever 52 which latter, by
means of its spring-pawl S%, turns the shaft

T s0 asto bring the next following set of arms
Thus one
hundred bale-ties are always placed between

the corresponding arms U of a set and dropped.

simultaneously on the floor or are otherwise
removed from the said arms.

Having thus fully described my mventwn 1

~ claim as new and desire to secure by Letters

I5
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“wire with the twister and clamp, and com-
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1. The combination, W1th the clamping de-

vice L, comprising the statlonaly anvil L*and
the Veltlcally-mova,ble lever L/, of the rotary
- twisting-shaft O provided with the inwardly-

extendm pin 0’ , across which the wire ex-
tends from the salid anvil, a transverse shaft
having a rotary and sliding movement and
provided with a disk hzwmg a bending-pin
projecting toward the shaft O* to engage the
end of the wire and bend it over the pin O’
and upon the anvil, and mechanism for fore-
ing the lever I” upon the looped wire on the
anvﬂ sliding the shaft N° inward to with-

- draw 1138 pin,. and rotating the shaft O°totwist

the loop, substantially as set forth.

2. The combination, with the clamp for

the loop and the loop-twister, of an interme-
diate bending mechanismm for engaging the

prising a shaft N° having a disk N’, provided
with a pin N% a pinion N4 Splmed on -the
shaft, a groov ed collar Q" on the inner end of
the bhaft a lever Q3 engaging said collar, a
lever N° pI‘OVldtﬂ with segmental gear N“
engaging said pinion, and cams for first oper-
etmﬂ' the lever N%and then the lever Q?, sub-
staumally as set forth.

3. The combination, with the upper and
lower feed-rolls, of a vertically-movable
frame carrying the upper roll and provided
with a guide for the wire and means for rais-
ing the fl ame, whereby when the frame and
1011 are raised the strand will be lifted from
the lower roll, substantially -as set forth.

4, In a wire-working maehme a longitudi-

“nally-grooved wire-carrying cylmder pro-

50

vided with sliding plates covering the said
arooves, substantially as set for th.

5. The longitudinally-grooved wire-carry-
ing cylinder provided w1th cover-plates hav-
ing inclined slots and securing-bolts passing

| thelethlouwh substantially as eet forth.

55
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6. The rotmyene—oanler comprising a cyl-
inder having arms D', provided with grooves
D? plates D? extending longitudinally along
the outer faces of the sald arms across the
orooves and prowded with ineclined slots D5,
the bolts D* passing through the slots into

sald arins, dnd an opemtmﬂ pin projecting
from each plate, substautially as set forth.

7. The combination, with the rotary wire-
carrying cylinder having longitudinal wire-
receiving grooves,sliding cover-plates thereon
for the grooves, :;md pins projecting from said

plates, Of a cam in the path of said pins for |

i
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operating the cover-plates to open and close

the grooves, substantially as set forth.

8. The combination, with the feeding mech-
anism and a cutter past which the wire from
the feeder extends, of a rotary cylinder hav-
inga series of longitudinal grooves into which
the wire is fed, covers for said grooves, and
mechanism below the cylinder for succes-

sively operating the covers to permit the
wire to fall fIOIll the 10we1most grooves, sub-
stantially as set forth.

75

9. The combination, with the rotar y wire-

| carrier, of a shaft thereunder provided with

mms'to receive the wires from the carrier,

substantially as set forth.
-10. In a bale-tie machine, the eombmatlon

with a cylinder carrying the finished bale—tle,

of an automatic 111e0hani—sm, substantially as

described, for releasing the bale-tie and sets

of arms located under the said cylinder to

receive the dropped bale-ties, subqt{mtlally as
described. -

11. In a bale-tie machine, the combination,
with a cylinder carrying the finished bale- tle,
of an automatic mechanism, substantially as

deseribed, for releasing the bale-tie, sets of
arms located under the said cylinder to re-

95

ceive the dropped bale-ties, and a registering
device adapted to turn the said arms when a
certain number of ties have accumulated in
the said arms, substantially as shown and de-

‘seribed.

. 12. In a bale-tie machine, a c¢ylinder com-
prisin
held adjustably on the sald arms, substan-
tially as shown and desecribed.
- 13. In a bale-tie machine, a cylinder com-
prising grooved arms and covering-plates
held adjustably on the said arms, and a cam
for shifting the said covering-plates to alter-
nately uncover and cover the. grooves in the
sald arms, substa,ntleully as Shown and de-
scribed. :

14. A bale-tie machine comprising the
frame having a head I3 and a tail C, a rotary
longitudinally - grooved cylinder D between

the head and tail, a shaft H* extending from

end to end of the frame, and provided at the
head end with cams J’ K° and at the tail end
with cams I.* P’ Q° O3 the feed-rolls, a frame
carrying the upper roller,a cam for operating

o grooved arms and covering-plates

30
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the frame, a cutter between the feed-rolls and

cylinder D and operated by the cam K5 a

pawl-and-ratchet mechanism for rotating the

cylinder D and operated by the cam J’, the
clamping, bending, and twisting mechanisms
on the tail part C and operated by the cams
L P’ Q° O% and a longitudinally-extending
shaft under the eylinder D and provided with
radial arms, into which the finished ties are

dropped, and mechanism for rotating the said

shaft from the shaft HY substantially as set
forth.

. ALBERT HENLEY.
Witnesses: R
- W. M. PERKINS,

J. W. ALDER.
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