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e e — e By,

To all whom it ma; Y CONCErm:

Be it known that we, FrRED H. DAWIELS and
CLINTON S. MARSHALL, citizens of the United
States, residing at Wmeestel in the county
of Worcestel and State of Massachusetts

have invented a new and useful Machine for

Making Wire Bale-Ties, of which the follow-
Ing is a specification.

The object of theinvention is to prov vide an
improved machine for making the better class
of ties intended more espeelall y for cotton-

bales; and the invention consists in the COn-.

struemon and arrangement of parts herein-

atter described and cla1med and 1llustrated'

in the accompanying dlawmws |
Heretofore in the manufacture of sueh ties
by machinery it has been customary to feed
the tie-wires alreadycutinto snitablelengths
and straightened by another machine into the
eye- fmmmg machiné and. to feed them one
at a time to the eye-forming mechanism. In
the present machine the wire is fed forward
into the machine contmuously from a con-
veniently - located coil and is straightened
and cut into lengths appropriate for the par-
ticular use for which the ties are intended by
the machine itself, whereupon the cut lengths
are delivered to the eye-forming devwes the

wire at all times being under easy control'

and requiring no handhnﬂ' from the time the
strand leaves the coil until the completed ties
are discharged from the machine.

The entire machine is illustrated in the ac-
companying drawings, forming part of this
specification, wherem-—*

Figure 1 is a top plan view, and Figs. 2 and
3 are respective front and side elemtlons of
the machine. . Fig. 4 is a sectional detall on
line 4 4 of Flgs 2 and 5. Fig. 4* is an en-
larged sectional detail on the same line, and
Fl“‘ 5isa vertical sectional detail on the line
55 of Fig. 4. Fig. 6 is a similar view on the
line 6 6 of Fig. 1. Fig. 7is a detail of the
jaws for gripping ‘the tle -wires. Fig, 8 is

sectional detail on the h0pper for the tle-'

wires and its plunger and spring-rod. Fig.
J is a detail of the hooks for carrying the tle—
wire down upon the arbor and for discharg-
ing the completed ties. T'ig. 10is a detail of

‘interchangeable with others of dif

' from the ‘D‘IOOVB 1n the receiving-rod. Fm‘

11 is a front elevation of the tmstuw-head
Figs. 12 to 15 are progressive views of the tie

in dlﬂ"erent stages of formation.

Referring to the views, ¢ denotes the main
shaft of the machine, JOI]P]IELled in suitable
hangers from the bed-plate and having a pin-
ion ¢ midway of its length, a band-wheel b on
oneend and-a hand- wheelb onitsotherend for
turning the machine by hand when oceasion
requires. The pinion cgears with aspur-wheel
d on a shaft e, Journdled in brackets at one
side of the bed of the machine above the shaft
a and connected by miter-gears fand g to a
shaft h, journaled in bearings at the side of
the ma,ehme and having a spur-gear ¢ on it
meshing with a spur-pinion jon a short shaft
2, Jomnaled in standards -y y abosve and par-
allel with the shaft . Fast on thé shaft z,

alongside the pinion j, is a speeding spur-

gear k which meshes with a smaller gear I,
mounted on a stud-shaft and gearing wﬂsh a
speed-ﬂ‘ear p on the shaft of the lower one of
the wire-feeding rolls 17 through the inter-
mediaey of the removable pmmn m, secured
in a slot o in a yoke =, the pinion m being
ferent size
for the purpose of regulating the speed of the
feeding-rolls. . -

On the 0pp031te end of the shaft /i from the

'plmon g there 1s a cam and crank-disk 1,

which connects, by means of a pitman 2 with
a slide 3, ha,vmo* a gear-rack for the purpose
of rotabmﬂ' the 001161 which will be described
later on. Also mounted upon this shaft 2
there is a cam 4, having a per 1phera1 groove 9,
which eontrols alever 34 for moving the coiler
endwise to and fro during the opelatlon of
the rack justreferred to. Alon gside the cam
4 on the shaft h there is an eccentric cam 6,
the function of whichis to reciprocate & 110012:
for feeding the wires to the coiler and twister,
as will be more fully described later on. In
the side of the gear-wheel d on the shaft e
there isa cam-groove 8, in which playsa roller
on the end of a slide 9 carrying a gear-rack

at its opposite end for the purpose of rotating

a twister 7, which will be presently described.,
On the same shaft e, forward of the gear-
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of which operates a knife for cutting the wire
into lengths and also has an eccentric groove
in its 51de face for operating the hook or fin-
oer 12 on a slide 13 for the purpose of with-
drawing the arbor,hereinafter to be described,
at the proper time. The cam 11 is for the
purpose of operating certain grippilng-jaws,
to be described later on, and alongside this
cam on the shalt e there IS a w_iper 14, which
operates the mechanism for discharging the
tie-wires from the hopper into the tw Ister a,nd
coller.

The several partsand their jointaction will
be now described with reference to the pas-
sage of the wire through the machine.

The wire is denoted by 15 in Figs. 1and 3.

It comes from a coil conveniently located

with respect to the machine, and after pass-
ing through ordinary straightening-rolls 1616
passes between the grooved feed-rolls 17 17,
which are positively driven by the gearing,
hereinbefore described in connection with
other intermeshing gears, upon their respec-
tive shafts, which are shown in dotted lines
in Figs. 3 and 6. A screw v anda slide u are
provided for raising and lowering the roller
end of the upper shaft for the purpose of
throwing the wire-feeding mechanism into or
out of action. From these feeding-rolls the
wire passes straight forward through a guide-
eye 18 and 18 dehvered 1into a groove 19 in the
under sidé of a rod 20, which 1 1s mounted in
brackets in line with the guide, The inner
end of the rod.20 1s secured to a head 21,
supported by the framing of the machine,
and the rod extends forwardly in a direction
of the wire to the length of the longest ties
it i3 desired to make on the machine. At its
outer end, and, if desired, at different points
along its length, it is supported by brackets;
but as there is no particular novelty in this
device per se we have not shown its entire
length, but have broken it off in the several
views. Asclearlyshownin Ifig. 10, the groove
19 is on the under side of the rod 20, and,
except for the holder and dropper 22, would
be always open. Mounted in the supports of
the rod 20 and parallel therewith is a smaller
rod 23, which has at intervals along its length
arms 24, reaching down and under the rod 20
and carrying a plate on their outer ends
which comes up against the under side of the
rod 20 and closes the slot 19. The purpose
of this rod is to receive and confine the pro-
jected wire and hold the same while the ap-
propriate length for the tie is being cut off.
This is done by a knife 25, secured to the end
of a pivoted lever 20, 0pelated at its other
end by the cam 10 on the shaft ¢ before de-
scribed. On the extreme end of this lever
in front of the knife 25 there is a rack 20,
which meshes with a gear-segment 27’ on the
inner end of the rod 23, the object of this
arrangement being to withdraw the holder
and dropper 22 from under the slot 19 and

permit the length of the wire which has been
cut off by the action of the knife 25 shearing

652,098

| against the end of the wire-guide 18 to drop
into the hopper to be presently described.

This hopper is denoted by 27, and it is located
below and slightly to one side of the holder
and dropper 20,and as the wires are released
they fall bodﬂy into the hopper with their
ends abutting against the stop-plate 28°. The
hopper conmsts sunply of vertical jaws 23 29,

preferably flared at their upper ends to in-
sure the entrance of the wires and having a
space between them sufficient to permit the
wires to enter one on top of another, but not
wide enough to allow them to pass one an-
other. Preferably the hopper is adapted to
receive and hold a number of wires, but in
the ordinary operation of the machine tne
holder and dropper 22 will be so timed and
speeded with relation to the other parts as
that there shall be only one wire at a time in
the hopper.

After the wire has been cut by knife 25 into
the proper length for a tie and dropped into
the hopper 1t is pushed laterally by a plunger
30 sidewise along the ledge 32 and delivered
into the mouth 33 of a passage-way 34, which
will be more fully described later on. The
plunger 30 is carried by a slide 31, which 1is
operated by the wiper 14 on the shaft ¢, as
before described. The passage-way 34 ex-
tends vertically from the bottom of the hop-
per a little to one side of the ledge 32, and in
a plane perpendicular to the passage-way 18
journaled in suitable bearings on the bed-
plate a twister 7, having a slotted head 35 in
line with the passage-way. When the wires
are delivered into the passage 34 from the
hopper by the plunger 30, they are grasped
by a vertical sliding hook 36 and carried
bodily downward until they rest within the
slot of the twister-head. It isimportant that
the wires should always be under control, and
for this purpose there is arranged in the jaw
29 of the hopper a plunger 37 in line with the
plunger 30 and pressed inward toward the
hopper by a spring 88. When the plunger

30 pushes the wire out of the hopper, it 18
held between the ends of the plungers against

escape.

The twister is best shown in Figs. 4 and 11.
It consists of the slotted head 35, having a
ouide-plate 39 on its front end at one side of
the slot and a notched plate 40 on the end at
the opposite side, the notch being for the pur-

pose of preventing the wire from rising duar-

ing the action of the coiler. 41 denotes an
arbor mounted transversely in the twister-
head and pressed by spring 42, 8o as to stand
normally across the glot 35. On the opposite
side of the slot fromn the arbor and in line
therewith the head is provided with an open-
ing 43, and this opening is adapted to receive
a coiler 53, journaled in bearings in the bed-
plateinline therewith at a certain time in the
operation of the machine to be presently de-
secribed. The twister-spindle has an elon-

gated pinion 44-and is driven from the rack
- 45 on the slide 9 through the intermediacy of
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the pinion 46, which gears with the rack and |

has a ratchet-and-pawl connection 47 with a,
speeding-gear 48, which gears.directly with
the pinion of the twister. The rack45 is op-
erated by the cam-groove 8 in the wheel d,

as before described, and  for the purpose of

locking the twister with its slotted head in
the correct position to receive wires a slide
49 1s operated by a pivoted lever 50 from a
cam-flange 51 on the side of the cam 1 for the
purpose of engaging a notch 52 in the periph-
ery of the head of the twister. -

When a tie-wire is presented to the twister,
the slotted head stands in the position indi-
cated in Kigs. 4 and 4* and locked in that po-
sition by the means just described. The rear
end of the wire having been fed into the slot
rests upon arbor 41, and at this moment the
coller 53 is projected into the opening 43
through the intermediacy of the pivoted le-
ver 54 and the cam 4 on the shaft 7 previously
described. The slide 3 is then operated to
rotate the coiler by means of its rack 55 and
the elongated pinion 56 of the coviler-spindle,
and the nib 57 on the end of the coiler takes
the wire and wraps it around and around the
arbor4l, asindicated in Figs. 12and 13. Dur-
ing the wrapping of the wire around the ar-
bor the coiler is slowly backed off to enable
the strands to be laid evenly on the coiler
and not pile up on one another. This back-
ing off of the coiler is very gradual and is ef-
tected by the lever 54 through the inclination
of the groove 5in the cam 4. After the coiler
has wrapped the wire the requisite number of
times around the arbor it is entirely with-
drawn from the opening in the head by means
of an abrupt jogin the eam-groove 5, and the
mechanism for locking the twister-head is
alsoreleased at thistime. Therack 45isthen
operated to rotate the twister for the purpose

of forming the twistin the wires, asillustrated
in Figs. 14 and 15, after which the arbor is

withdrawn to permit the completed tie to drop
out. - The finger 12, hereinbefore described
as being for the purposeof withdrawing this
arbor, slides in ways in the bed of the ma-
chine, and when the twister-head is locked in
position it stands in the position indicated in
Kig. 4%, ready to withdraw the arbor by means
of a button 58 or the end of the arbor. When
the twister revolves, it carries the arbor with
it and releases the button from the finger 12;
but on the completion of the revolution the
head comestorest with the finger 12 just un-

der the button, and at this moment the slide |

13 1s operated by the side groove in the cam
10, before described, to withdraw the arbor
and allow the coiled and twisted tie to drop
out of the machine. a

The passage-way 34 has a spring-pressplate
oJ for the purpose of controlling the descent
of the wires and preventing them from escap-
Ing the action of the feeding-hook. Thishook
is mounted on a slide 60, which works verti-
cally in ways in the machine-frame and is
operated -by the cam 6, before described,

‘through the intermediacy of a spring-héld
pivoted lever 61, and the timing of the hook

is such that immediately on the delivery of
a tie-wire from the hopper by the plunger 30
it seizes it and carries it downwardly into the
slot of the twister-head and upon the arbor.
The feeding-hook 36 then immediately re-
turns for a new wire, and there is pivoted on

the slide 60 a little below the feeding-hook a.

spring-press discharge-hook 62, whose funec-
tion is to eject the completed tie from the
machine. As the feeding-hook ascends to

recelve the tie-wire the discharging-hook slips
| past the wire which at that time is engaged by

the twister, and on the descent of the feed-

pleted tie and ejects it. .
After the eye has been coiled in the wire

and immediately before the twister begins to

rotate the ends of the wire are gripped some

little distance in front of the twister by the

Jaws 63 64, whose function is to hold them se-
curely during the twisting operation. These
jaws occupy a position perpendicular to the

path of the wire and slightly to one side of

the passage-way 34. The lower one is carried
by a slide 65, moving in ways in the bed-plate,

and the upper one is carried by a lever 66,
pivoted on a stud 67, seated in the slide 65.

There is a roller on the rear end of this slide

which works in a groove 68 in the side of the-
cam 11, and the two jaws are thereby moved

into and out of the path of the wire in the

passage-way 34. The lever 66 is operated by

a riser on the periphery of the cam 11 for the

‘purpose of opening and closing the jaw 63 at

the proper time. |

As the twister-head revolves it is necessary
that it should yield toward the jaws where
the wires are rigidly held. To acecommodate

this movement, the spindle 7 is adapted to-

slide in its journals and has on its rear end a
collar 69, between which and the framing re-
acts a spring 70, which keeps the head nor-
mally in its proper position, but allows it to

yield under the straining action of the wires

being twisted. A stop-plate 71 is provided
tolimit the rearward movement of the twister-
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spindle, and in order to insure its return after

twisting a roller 72 acts against the collar 69

to carry it positively backward. This roller
is on the upper end of a pivoted lever 73,

which is operated by a side groove in the cam
74, a roller 75 on the side of the lever work-
ing in the groove. o
Having thus described the invention, what
we clalm, and desire to secure, is—
1. The combination of a rotary twister hav-

1ng a longitudinally-slotted head, mechanism

for delivering the wire into the slot, an arbor

 sliding in the head and crossing the slot, and
a coller adapted to coil the wire around the

arbor. |
2. The combination of a rotary twister hayv-
ing a longitudinally-slotted head, mechanism

for delivering the wire into the slot, an arbor
sliding in the head and crossing the slot, a
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coiler adapted to coil the wire around the ar-

bor, and mechanism for withdrawing the ar-

bor on the completion of the twist to release
the tie.

3. The combination of a rotary twister hav-
ing a longitudinally-slotted head, mechanism
for delivering the wire into the slot, an arbor
sliding in the head and crossing the slot, a
coiler adapted to coil the wire around the ar-

bor, and mechanism for backing off the coiler

as it wraps the wire around the arbor.

4. The combination of a rotary twister hav-
ing a longitudinally-slotted head, mechanism
for delivering the wire into the slot, an arbor
sliding in the head and crossing the slot, a
coiler mounted on the machine-frame and
adapted to be projected into the slot of the
head and coil the wire around the arbor, and
mechanism for withdrawing the coiler on the
completion of the eye to allow the head to ro-
tate to twist the wire.

5. The combination of a rotary twister hav-
ing a longitudinally-slotted head, mechanism
for delivering the wire into the slot, an arbor
sliding in the head and crossing the slof, a
coiler separate from the head and mounted
on the machine-frame, mechanism for lock-
ing the twister and projecting the coiler into
the slot of the head, mechanism for rofating
the coiler to form an eye in the wire around
the arbor, and mechanism for withdrawing
the coiler and rotating the twister.

6. The combination of a rotary twister hav-
ing a longitudinally-slotted head, mechanism
for delivering the wire into the slot, an arbor
sliding in the head and crossing the slot, a
coiler adapted to coil the wire around the ar-
bor, jaws for gripping the wire in front of the
twister, mechanism for withdrawing the coiler
and permitting the revolution-of the twister,
and mechanism for withdrawing the arbor on
the completion of the twist to release the tie.

7. Thecombination of a rotary twister hav-
ingaslotted head, aspring-pressed arborslid-
ing in the head and standing normally across
the slot, an opening in the head in line with
the arbor on the opposite side of the slot, a
coiler, mechanism for delivering the wire into
the slot of the head and onto thearbor, mech-
anism for projecting the coiler into theopen-
ing and rotating it to wrap the wire around
the arbor, mechanism for withdrawing the
coiler to permit the revolution of the head,
and mechanism for withdrawing the arbor to
release the tie, the twister being adapted to
move lengthwise toward the jaws during the
twisting operation.

S. The combination of a rotary twister hav-
ing a slotted head, a spring-pressed arborslid-
ing in the head and standing normally across
the slot, an opening in the head in line with
the arbor on the opposite side of the sloft,
mechanism for delivering the wire into the
slot of the head and onto the arbor, mechan-
ism for projecting the cotler into the opening
and rotating it to wrap the wire around the

arbor, mechanism for withdrawing the coiler, |

P 652,998

| mechanism for rotating the head to twist the

wire ends together, and mechanism for with-
drawing the arbor to release the tie.

9. The combination of arotarytwister hav-
ing a slotted head, an arbor sliding in said

head across the slot, a coiler adapted to wrap .

the wire around the arbor, gripping-jaws ar-
ranged in front and to one side of the head,
mechanism for feeding the wire into the slot
of the head, and mechanism for advancing
the jaws to grip and hold the wire during the
rotation of the head, and returning said jaws
after the twisting is completed to permit the
feeding in of a new wire.

10. The combination of mechanism for feed-
ing a strand of wire forward and cutting it
into lengths, a receiver to hold the projecting
wire while being cut, a hopper, a twister and
coiler beneath the receiver, mechanism for
delivering the wire from the receiver into the
hopper, a passage-way beneath the hopper
crossing the plane of the twister and coiler,
an ejector for delivering the wires one at a
time from the hopper into the passage-way,
and a feeding-hook working in said way and
adapted to feed said wires into line with the
twister and coiler. |

11. The combination of mechanism for
feeding a strand of wire forward and cutting
it into lengths, a receiver to hold the project-
ing wire while being cut, a hopper, a twister
and coiler beneath the receiver, mechanism
for delivering the wire from the receiverinto
the hopper,a passage-way beneath the hopper
crossing the plane of the twister and coiler,
an ejector for delivering the wires one at a
time from the hopper into the passage-way, a
feeding-hook working in said way and adapt-
ed to feed the wire from the hopper into line
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with the twister and coiler, and a discharge-

hook for discharging the completed tie from
the twister and coiler.
12. The combination of the hopper to hold

the tie-wires, the ledge at the bottom thereof,

the ejector for pushing the wires one at a time
out of the hopper over the ledge, and the co-
operating spring-plunger between which and
the ejector the wire is held.

13. The combination of the hopper to hold
the tie-wires, the passage-way below and to
one side of the hopper, the ledge leading from

the bottom of the hopper to the passage-way,

the ejectorand the codperating spring-plunger
for delivering the wires one ata time from the
hopper to the passage-way, and the feeding-
hook reciprocating in the passage-way.

14. The combination of mechanism for
feeding a strand of wire forward and cutting
it into lengths, a receiver to hold the project-
ing wire while being eut, a hopper beneath the

receiver, mechanism fordelivering the lengths

from the receiver into the hopper, a ledge at
the bottom of the hopper, a coiler and twister
located at one side of the hopper lengthwise
of and below the same, a passage-way leading
downward from the ledge across the plane of

the coiler and twister, an ejector for pushing-
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the wires one at a time out of the hopper into
the passage-way, a feeding-hook working in

the passage-way for delivering the wires to the

coiler and twister, and a discharge-hook for

discharging the completed tie, said discharge-

hook being adapted to yield on its upward

movement to pass the wire held in the coiler

and twister.

|

In testimony whereof we have hereunto set
our hands this 15th day of February, 1900.

FRED H. DANIELS.
CLINTON 8. MARSHALL.

Witnesses:
H. V. DORSEY,
FRANK H. DAVIS.
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