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UNITED STATES

PateEnT OFFICE.

ALBERT HENLEY, OF LAWRENCE, KANSAS.

MACHINE FOR MANUFACTURING BALE-TIES.

SPECIFICATION forming part of Letters Patent No. 552,837, dated January 7, 1896.
Application filed Avgust 14, 1895. Serial Mo, 559,280, (No model)

To «ll whony & may conecern:

Be it known that I, ALBERT IIENLEY, of
Lawrence, inthe county of Douglas and State
of Kansas, haveinventedanewandImproved
Machine for Manufacturing Bale-Ties, of
which the following is a full, clear, and exact
description. ‘ ‘

The object of the invention is to provide a
new and improved machine for manufactur-
ing wire bale-ties for baling hay, straw and
other materials, and which is arranged. to
properly form the ties of a uniform length
without waste of the material and without
andue strain or wear on the various mechan-
isms of the machine.

The invention consists principally of a
traveling head provided with a revoluble
spindle for forming the twistin the end of the
wire and a pair of gripping-jaws for holding
the wire in place during the twisting of the
loop by the spindle.

The invention also 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 accompanying
drawings, forming a.part of this specification,
in which similar characters of reference indi-
cate corresponding partsin all the figures.

Figure 1 isaplan view of the improvement.
Fig. 2 is a side elevation of the same. Iig.
3 is an enlarged side elevation of the travel-
ing head. Fig. 4 is aplan view of the same.
Fig. 5 is a cross-section of the same on the
line 5 5 of Fig. 8. Tig. 6is a similar view
of the same on the line 6 6 of Fig. 3. Fig.
7 is an enlarged rear elevation of one of the
chains. Tig. 8 is an enlarged side elevation
of part of the head with the dogs in position
for feeding the wire to the twisting-spindle.
Fig. ¢ is a plan view of the same. Fig. 10 1s
a side elevation of the same with the parts
in position for bending the end of the wire to
torm the loop. Fig. 11 is a plan view of the
same with parts broken out. Fig. 12 isa
side elevation of the same with the gripping-
jaws holding the wire for forming the twist
by the revoluble twisting-spindle. Tig. 131s
a sectional plan view of part of the head
with the device for pushing the twisted loop
off the spindle. Fig. 14is a cross-section of
the head onthe linel14 14 in Fig. 3, and show-

‘main frame A.

ing the cutting mechanism in elevation and
the means for operating the cutters. Fig.15
is a plan view of the cutting mechanism.
Tig. 16 is a plan view of the device for oper-
ating the cutting mechanism, and Fig. 17 is
a cross-section of the wire-guide.

The improved machine is provided with a
suitably-constructed frame A, in the ends of
which are journaled the vertically-disposed
shafts B and B’ carrying sets of sprocket-
wheels B? and B3, respectively, over which
pass the sprocket-chains BY, supporting two
traveling heads C and (7, both alike in con-
struction and each containing a wire-feeding
mechanism, a gripping device, a bending de-
vice, a twisting device and a cutting mech-
anism for cutting the bail-ties to the proper
length. The shaft B receives a continuous
rotary motion from the main driving-shaft D,
which latter is journaled in the front end of
the frame A, and provided with fast and loose
pulleys D', connected by belt with other ma-
chinery for imparting a rotary motion to the
main driving-shaft D.

On the main driving-shaft D is seeured a
pinion D? in mesh with & gear-wheel K, se-
cured on a cam-shaft E extending trans-
versely and likewise journaled in suitable
bearings in the main frame A.  On this cam-
shaft E is secured a beveled gear-wheel E* in
mesh with a pinion B secured on the lower
end of the shaft B, so that the rotary motion
transmitted from the main driving-shaft D to
the cam-shaft B is transmitted by the said
beveled gear-wheel 1 to a pinion Bito rotate
the shaft B. The sprocket-wheels B? on this
shaft B impart a traveling motion to the two
sprocket-chains 13*, so that the heads C and
(' are carried along, each of the heads being
arranged to form a complete bale-tie, as here-
inafter move fully described, the said heads
being located at opposite ends of the chains,
as will be readily understood by reference to
Fig. 1. Each head C or C'is provided with
a frame (7, fitted fo slide Jongitudinally on
guideways A® attached to a beam A’ of the
The sliding motion of the
frame C? takes place during the time the heads
travel on the front runs of the chains B*

The wire I to he formed into a bale-tie un-
winds from the usual spooland passes through
awire-straightening device G of any approved
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-construction, to then pass over a guide-lever

H mounted to swing laterally and fulcrumed
at H' on the front end of the frame A. This
lever H extends with-its free end to the front
of ‘the sprocket-wheels B? and midway be-

tween the same to guide the wire I to the

heads as the latter pass to the front of the ma-
chine, coming around the sprocket-wheels B

The lever II is provided on its top with
guide-loops H?, through which passes the end
of the wire, (see Figs. 8 and 9,) to hold-the
wire away from the headsuntil the latter have
passed to-the front of the machine; the lever
then swinging inwardly to deliver the project-

ing end of the wire to the corresponding head. -

For this purpose the lever I is pivotally con-
nected at its under side with a downwardly-
extending arm H? fulerumed at its lower end
at H*to the main frame A. (See Fig. 2.) This
lever I is engaged by a cam-face E? of a cam
Y secured on the shaft E, tohold the said
lever H normally in the position shown in dot-
ted lines in Fig. 9 and also to bring the lever
I inwardly to deliver the projecting end of
the wire to the head Cor C' as the same moves
to the front of the machine. - (See full lines
in Figs. 8 and 9:)

In swinging the end of the wire F trans-

: versely upon the corresponding head C or ('

it-is engaged thereon by a pair of dogs T and
I', arranged opposite each otherto engage the

~-top.and bottom eof the wire F, asis plainly
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shown in Fig. 8, to carry the wire along for a
shortdistance as the head C or ¢/ moves for-
ward-on the front of the machine in the di-
rection of the arrow «’. The dogs Iand I’ are
held adjustable in levers I and I3, respect-
ively, fulerumed at I* and I5 on the frame C?
of the head C or C', and the rear ends of the
said levers I? and I® are formed with lugs or
projections I° and I’, adapted to be engaged
by the eam-arms I1° and HF secured to the
free end of the lever II'. Thus as the latter
swings laterally, the said cam-arms H? and
H’ move in position for engagement with the
lugs I° and I%, and as the head C or (/ moves
to the front of the machine the said lugs
travel up the incline of the cam-arms Hand
IS to impart a swinging motion to the levers
I* and T° to close the dogs I and T’ upon the
wire F.  As the head Cor ¢! now moves for-
ward, the wire F is drawn along by the said
dogs with the free end of the wire extending
infront of the lug J' of the spindle J , mounted
to revolve in suitable bearings C? secured on
the frame C®. The spindle J receives an in-
termittent rotary motion for forming the loop
and twisting the latter a number of times, as
hereinafter more fully described. The spindle
J is for this purpose provided with a toothed
wheel J?, adapted to engage a longitudinally-
extending rack-bar J?, attached to the beam
A’ between the guideways A’ of the frame
A. (SeeFig. 2.) The rack-bar J*is provided
at its forward end with an inclined tooth J?
to give a quarter-turn to the lug J’'to move it
from its horizontal forward position down-

552,837

ward to permit the wire to be laid alongside
the Iug. ~ Next to-this inclined tooth J*is ar-
ranged a second tooth’ J% inclined in the op-
posite direction to-give a quarter-turn to the
spindle J'to turnthelug J upward, back into
a horizontal position with the wire on top of
the Iug J'. The wire is. now bent to form the
loop, ashereinafter morefully described, The
tooth J%is of sufficient lengthto hold the lug
J'in the proper position during the bending
operation, and at the end:J® of the tooth J°
the rack-bar J®is formed with a number of
diagonal teeth J7for imparting a continuous
rotary -motion ‘to ‘the wheel J? to give the
desired number of twists to the loop, the last
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tooth J® of the rack-bar being straight with -
=

the forward and rear ends curved upwardly

‘and downwardly, respectively, for turning

the spindle J back to its forward position—

85

that is, with the lug J' horizontally forward— -

80 as to be in the proper position for again en-
gaging the wire when the head C or C! again
moves to the front at the wheels B

ing the process of forming the twists:

The end of the wire F when. passed to the
head C or (' also passes under a gripping-
Jjaw K fixed on the frame (%, and located some-
what in-front of the lug J' of -the spindle J.

Opposite this fixed gripping-jaw K is arranged

a gripping-jaw XK', attached to a lever K2,
fulerumed at K® on the frame C?; and pivot-
ally connected by a link K* with ‘a lever K*
also journaled on the frame C? and carrying
at its free end a friction-roller K¢ adapted to
engage a fixed cam-arm K7 secured on the
main frame and adapted to impart a swing-
ing motion to the said lever K® in an upward
direction, to cause the lever K2and the grip-
ping-jaw K'to movein a like direction. The
gripping-jaw K’ is thus finally moved in en-
gagement with the wire opposite the jaw K,
50 that the wire is securely clamped in posi-
tion between the fixed jaw K and the mov-
ablejaw K'. Thislattermovement, however,
does not take place until the end of the wire
is bent around the lug J' by the bending-arm
L, having a lug I/ for engagement with the
end of the wire. (See Figs. 10, 11 and 12.)
The arm L is secured on a short shaft 1.2,
journaled in the frame C? above the spindle
J, and on this shaft 1?is secured a gear-wheel
L?in mesh with a gear-wheel L%, secured on
a shaft L° also journaled in the frame C2.
On the outer end of this shaft L? is seccured an
arm LS, pressed on by a spring L7, and adapted
to be engaged by a fixed arm L8, secured on
the main shaft A. (See Fig.16.) Now when

the head C moves along, the arm L° finally
engages the fixed arm L®, so that the shaft >
is turned and the gear-wheel 1%, by meshing
with the gear-wheel I3, causes a revolution of
the shaft L% so that the bending-arm L swings
downward in the direction of the arrow b’ (see
Fig. 10) to engage with its lug I’ the end of

A
spring J? is coiled on the spindle J to permit -
the spindle to yield longitudinally, so as to-
-competsate for the shortening the wire dur-
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the wire F, and bend the latter.around the
lug J' of the spindle J and double up the
wire to bring the extreme end under the grip-
ping-jaw K to be then engaged by the grip-
ping-jaw K’ as thelatter moves into its final
uppermost position, as shown in Fig. 12. A
loop is thus made in the wire, and the wire
isnow twisted by the spindle J beingrevolved
a number of times by the wheel J* engaging
the teeth J7 of the rack-bar J°. Previous to
this movement, however, the spindle J re-
ceives a quarter-turn by the wheel J® engag-
ing the tooth J°, so that the lug J' is turned
from its downward position into a horizontal
position to permit the arm L. to form a loop
by bending the end of the wire downward
and forward around the lug J', the wheel J*
traveling during this operation along the
straight part of the tooth J?, so that the wheel
and spindle remain at a standstill. When
the operation of bending is completed the
wheel J* engages the end J® and is given
another quarter-turn to bring the lug J "into
an upright position.

When the arm LS leaves the fixed bar I°
(see Fig. 12) after the wire is clamped be-
tween the jaws K and K/, the spring L forces
the said arm LS back to its normal position,

" thereby returning the bending-arm L to the
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position shown in Fig. 8. After the wire is
twisted and carried forward atthe sametime
by the forward movement of the head Cor ¢
until the desired length of tie isreached, then
the wire is cut by a cutting mechanism to form
a tie of the desired length. This cutting
mechanism (shown in detail in Figs. 14, 15,
and 16) is provided with a fixed knife N, se-
cured on an extension-frame A%, forming part
of the main frame A, and located opposite
the front wheels B? directly in the rear of the
free end of the lever I, as will be readily un-
derstood by reference to Figs. 1 and 2. On
the fixed cutting-knife N operates amovable
knife N’ for cutting off the wire passed be-
tween the two knives. The movable knife
N’ is secured on a block N*having an arm N*
fitted to slide in suitable bearings A*held on
the extension-frame A% The block N¥is also
provided withalongitudinally- extending arm
N+, engaged by one end of a rope N# extend-
ing upwardly and passing over a pulley NS,
journaled in the upper portion of the exten-
sion-frame A% The rope N° then extends
downward to connect at its lower end with
the free end of a lever N7, fulerumed at N®on
the frame A, the said lever being adapted to
be engaged by a cam K secured on the shaft
. A spring N* is connected with the block
X2 s0 as to press the latter normally down-
ward, the said spring being extended at the
time the cam E°swings the lever N7 down-
ward to raise the block N, and consequently
the knife N'.

In the upper end of the bar N°is formed a
notch NV adapted to be engaged by a lug o
formed on a lever O fulerumed at O* on the
top of the extension-frame A% soas to engage

the lug O’ with the noteh N* when the block
N2 is drawn downward by the rope N° at the
time the cam E° presses on the lever N7. The
free end of the lever O is connected by alink

70

or rope O with a tripping-lever O° fulerumed -

at Of on the main frame A near the wheels
B3, and this lever O°is adapted to e engaged
by an extension-arm C° forming part of the
frame O? of the head C or C'. Now it will
be seen that when the head Cor C'has moved
to the wheels B at the front of the machine,
and the desired length of wire has been drawn
for forming a tie of the proper length, then
the projection C® comes in contact with the

8o

lever O°, and swings the latter to the right -

and caunses the link O* to pull on the lever O
and move the lug O’ out of engagement with
the notch N, - As soon as this takes place
the spring N?in pulling on the block N*draws
the latter suddenly downward to cause the
knife N’ to shear off the wireand form a bale-
tie of the proper length.

In ovder to push the twisted loop I’ of the
wire T out of the lug J’ of the spindle J, the
latter is turned into a horizontal and outward
position, as shown in Fig. 3, by the action of
the wheel J? on the tooth J® located on the
right hand of the rack-bar J% The lug Pin
the rear of the loop I’ now receives a swing-
ing motion, to engage the loop F' and push
the latter off the lug J', so that the finished
bale-tie drops and falls in a trough Q sup-
ported on the main frame A. (See Fig. 2.)
The pushing-lug P extends vertically, and is
formed on an arm P’ secured or formed on a
shaft p? journaled in suitable bearings C7of
the frame C% This shaft p?is pressed on by
a coil-spring P* to hold the arm P’ and lug P
in a rearmost position during the time the
gripping and twisting of the wire takes place,
as previously deseribed.

On the upper end of the shaft A? is secured
or formed an arm P, adapted to be engaged
by a lug P?® forming part of the main frame,

and arranged near the wheels B? so that the -

arm P! engages the fixed lug P® at the time
the cutting off of the wire takes place be-
tween the knives N and N’, and consequently
a swinging motion is given to the arm P in
the direction of the arrow ¢’ (see Fig. 13) to
cause the lug P to engage the loop F'and push
the same off the lug J', now extending hori-
zontally and forwardly, as shown in Fig. 15.

The head C or ¢V, after the wire is released
and has dropped into the trough Q, passes
around the wheels B3, and at this time the
other head C' or Chas passed around the front
wheels B? to receive the cut-off end of the
wire F by the action of the lever I, as pre-
viously explained.

The operationisas follows: When the head
C or ¢’ passes to the front of the machine on
the wheels B?, then the lever H swings in-
wardly to bring the end of the wire I in front
of the lugs J' and P and between the dogs I
and T and the jaws K and K’, of which the
two latter are hothin an open position. The
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dogs I and I’ are now closed by their lévers
I* and I® traveling on the cam-arms IT° and
II5, as previously explained, so that the wire
now moves with the head € or C"..  The wheel
J? now comes in contact with the end J* so
that the spindle J is given a quarter-turn
(see Figs. 8 and 12) to bring the lug J' under
the end of the wire . The arm LS now moves
in contact with the fixed arm I8, so that on
the forward movement of the head the arm
Lreceivesaswinging motion,and by the gear-
wheels I* and L® imparts a swinging motion
to the bending-arm I, to force the lug I
thereof to bend the end of the wire downward
against the under side of the remaining piece
of wire and against the fixed jaw K, over
which the bending-arm L is returned by the
action of the spring L7, and as soon as the arm
LS leaves the end of the bar L? the friction-
roller K¢ travels up the inclined end of the
cam-arm K7, so that the jaw K’ closes upon
the extreme end of the wire to clamp.the dou-
bled-up wire in position between the two
jaws K and K'. A further quarter-turn is
given to the spindle J, to bring thelug J'into
a vertical position and out of the way of the

cam L, to permit the latter to return, as pre-.

viously explained, and after the wire is
gripped between the jaws K and K’ then the
wheel J* engages: the rack-teeth: J7 and re-
ceives a number of revolutions, so that the
previously-formed loop of the wire is given a
number of twists to form the loop, as shown
in Tig. 13. When the wheel J®leaves the
rack-teeth J7on ‘the further forward motion
of the head C or (’, the said wheel finally
comes in contact with the tooth J8, to give a
quarter-turn to the spindle J, and swing the
lug J' thereof into a forward horizontal posi-
tion. The head C om its further forward
movement engages the arm C¢ with thelever
0% so that the cutting-knife N' is released, as
previously explained, to cut off the wire by
the spring N* pulling the block N? downward,
the knife N’ acting in conjunction with the
knife N, as before explained. At the same
time the arm P* engages the fixed bar P5, so
that the loop I'is pushed out of the lug J' of
the spindle J, to permit the finished bale-tie
to drop into the trough Q. The wheel J?,
when leaving the downwardly-curved rear
end of the tooth JS, receives a final quarter-
turn to move the lug J' outward into the po-
sition shown in Fig. 10.

It is understood that the gripping-jaws K
and K’ remain closed until the time the wire
is cut off, and at this time the friction-roller
Kfof the lever K travels down the right-hand
end of the cam-arm K7 and swings the jaw K
downward into an open position, to release
the wire I. DBy the arrangement described
a positive motion is given to each of the sev-
eral devices, so that bale-ties are produced of
a uniform length, without the slightest varia-
tion, and all undue strain or wear on the

individual mechanisms is reduced to a mini-
mum, ‘owing to the positive movenient.

Having thus fully described my invention.
I claim as new and desire to secure by Letters
Patent—

1. A machine for manufacturing bale ties,
comprising a traveling head provided with a
revoluble spindle for forming a twist in the
end of the wire, and with a’pair of gripping
jaws for holding the wire in place during the
twisting operation and means for operating
said spindle and jaws during the travel of
said head, substantially as shown and de-
seribed.

2. A machine for manufacturing bale ties,
comprising a traveling head, a revoluble spin-
dle in the said head and formed with a pro-
Jjecetion, a bending arm also in the head for
bending the end of the wire around the said
projection of the spindle and means for op-
erating thespindle and arm during the travel
of the head, substantially as shown and de-
seribed. v

3. A machine for manufacturing bale ties,
comprising a traveling head, a pair of dogs
for holding the wire on the said head, a rev-
oluble spindle in thé head and providedwith
a projection over which is passed the vire, a
bending arm also in the head having a swing-
ing motion for bending theé wire around tle
said projection and means for operating the
dogs, spindle, and arm during the travel of
the. head, substantially: as shown and de-
seribed.

4. A machine for the manufacture of bale
ties, comprising a traveling head, a clamping
device held on the said head and adapted to
engage and hold the wire to carry the latter
along with the said head, and means substan-
tially as described,on the head for forming the
end of the wire into a loop and then twisting
the same all during the travel of the head,
substantially as shown and described.

5. A machine for the manufacture of bale
ties, provided with a traveling head, dogs
held on the said head for gripping the wire,
a spindle having an intermittent rotary mo-
tion and provided with a lug for engagement
with the wire, and a pair of gripping jaws

“held on thé said head, to securely clamp the

wire in place after the end is bent, substan-
tially as shown and described.

6. A machine for manufacturing bale ties.
comprising a traveling head, a spindle hav-
ing an intermittent rotary motion in the said
head, and formed with a lug around which
the wire is bent to form a loop, a pair of grip-
ping jaws for engaging the bent end of the
wire, and means for closing the said gripping
jaws, substantially as shown and described.

7. A machine for the manufacture of bale
ties, provided with a fraveling head, and a
spindle mounted to revolve in the said head
and on which the loop is formed, the said
spindle being mounted to turn and fitted to
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slide longitudinally and means for operating
the spindle during the travel of the head, sub-
stantially as shown and described.

8. A machine for the manufacture of bale
ties, provided with a traveling head, a spin-
dle mounted to turn and fitted to slide in the
said head, and a spring engaging the said
spindle, to permit the latter to yield longitudi-
nally, substantially as shown and described.

9.” A machine for the manufacture of bale
ties, provided with a wire guide lever having
a lateral swinging motion, and a fraveling
head provided with gripping dogs adapted to
engage the wire carried laterally by the said
lever, substantially as shown and described.

10.” A machine for the manufacture of bale
ties, provided with a wire guide lever having
a lateral swinging motion, a traveling head
provided with gripping dogs adapted to en-
gage the wire carried laterally by the said
lever, and cam arms on the said lever for
closing the said dogs upon the wire, substan-
tially as shown and deseribed.

11. A machine for manufacturing bale ties,
provided with a traveling head, a revoluble
spindle carried by the said head and having
a projection on which the wire is bent and by
which the wire is twisted, and a pushing arm
mounted to swing on the said head,and adapt-
ed to engage the twisted loop and push the
latter over the said spindle, substantially as
shown and described. .

12. A machine for manufacturing bale ties,
comprising a traveling head having gripping
jaws for drawing the wire along to the proper
length, and a cutting mechanism for cutting
off the wire after the proper length of tie is
reached, the said cutting mechanism being
provided with a fixed knife, a spring-pressed
movable knife, and a releasing deviee for
tripping the said movable knife, substantially
as shown and deseribed.

13. A machine for manufacturing bale ties,
the combination with a fixed cam arm, of a
traveling head carrying a fixed gripping jaw,
a movable gripping jaw, and levers for actu-
ating the said movable jaw and controlled
from the said fixed cam arm, substantially as
shown and described.

14, In a machine for manufacturing bale
ties, the combination with a wire guide lever,
and means for imparting a lateral movement
thereto, the said guide lever carrying cam
arms, of a traveling head, and dogs pivoted
thereon and formed with lugs, and adapted

to engage the said cam arms, to close the dogs
upon the wire, substantially as shown and de-
seribed.

15. A machine for manufacturing bale ties,
comprising a main frame provided with guide-
ways, heads having frames mounted to slide
on the said guideways, each head carrying a
wire feeding device, a gripping device,a bend-
ing device and a twisting mechanism, endless
chains for carrying the said heads, sprocket
wheels over which pass the said chains, and
means for imparting motion to the said
sprocket wheels, substantially as shown and
described.

16. In a machine for manufacturing bale
ties, the combination with a head mounted to
travel and provided with a revoluble spindle
carrying a toothed wheel, of a fixed rack bar
formed at its ends with arms having eurved
ends, and adapted to engage the said toothed
wheel on the spindle, substantially as shown
and described.

17. A machine for manufacturing bale ties,
provided with a bending mechanism compris-
ing an arm having a projection for engaging
the wire, & shaft carrying the said arm and
provided with a gear wheel, a second shaft
carrying a gear wheel in mesh with the first
named gear wheel, a second arm held on the
said second shaft, a spring pressing on the
said second shaff, and a bar adapted to en-
gage the said second arm, to impart a swing-

ing motion thereto, substantially as shown.

and described.

18. A machine for manufacturing bale ties,
comprising a traveling head adapted to en-
gage the wire, to form a twisted loop thereon
and to feed the wire along, and a cutting
mechanism for cutting off the wire and com-
prising a fixed knife, a spring-pressed mov-
able knife, means for drawing the movable
knife into an uppermost, open position, &
spring -pressed lever for locking the knife
in an uppermost position, a tripping lever
connected with the said locking lever, and a
lug on the said head for engaging the said
tripping lever, to move the locked lever out of
engagement and release the spring-pressed
movable knife, substantially as sHown and
described.

ALBERT HENLEY.

Witnesses:
- J. H. NEWLIN,
A. . SYMOXNS.
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