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Io all whom it may concern: |

- Dbeit known that I, GEORGE LEHBERGER, &
citizen of the United States of America, re-
siding atJoliet, in the county of Willand State
of Illinois, have invented certain new and

“usetful Impl ovements in Machines for Form-

ing Hooked Heads on Wire Bale-Ties,of which

the followingisaspecification,reference being:

had Lhelem to the accompanying dmwmms
and the figures of reference thereon, formmﬂ'
a part of thls specification, in which—

Kigurelis a top plan of the machine. Fig.

9 is a cross-sectional view of the machine,

taken on line A A of Fig. 1, looking in the
direction of the arrow. Kig. dis an end view
of Fig. 1,looking at the right end of the fig-
I‘w 4 18 & Cross- sectmn of a portion of
F.lﬂ
I'ig. 5 1s a cross-section of a

on line C C. Fig. 6 is a sule view of one of
the cam- Wheels of the machine, taken on line
D D of Fig. 1, showing the cam-channel of
sald wheel and a por tlon of the slide operated
thereby. Fig. 7 is a side view of a cam lo-
cated adJacent t0 smd last-named cam-wheel
on the opposite side of said line D D. TFig.

8 is an interior side plan of one of the arms
of the forming-head of the machine and also
showing the wire-forming arms of the oppo-
site arm of said head. Fig. 9 is an exterior

~ side plan of the wire-forming head, also a
cross-section of the wire-holding vise.

IFig.
10 is an interior side plan of the 0pp031te arm

of the forming-head of the machine to that

shown in Fig. 8. FIig.11isa detail perspec-

tive view of the bloe]; around which the bale-

wire is bent to form the hooked head on the
Fig. 12 is a cross-sec-
tion of a portion of Fig. 1, taken on line K,
looking in the direction of the arrow, show-
ing a side view of the movable clutech-head

and a side view of its stop mechanism. Fig.
13 is a detaill side view of a portion of one of
the connecting-rods of the wire-forming head,

showing a cross-section of 1ts connecting-stud
and a plan of an eccentric wrist on said stud.
Ifigs. 14 and 15 are cross-sections of said form-
ing-head parts, taken on lines I ¥ of Figs. 1,

50 8, 9, and 10; and Fig. 16 is a view of the

|||||
''''''''

1 taken on line B B through the slides
“and theu bozx.

portion of Kig. 1 and of Iigs. 2 and 3, taken

formed end of a bale tie forming a hook it

being the produect of the machine.
T hlb invention relates to certain 1mpmve-
ments in a machine for forming a hooked

head on the end of a wire b&le-tle which im-
provements are fully set forth and explained -

in the following specification and claims.
- Referring to the drawings, 1 is the bed of

the machme intended to besupported onsu 113-'

able legs.
6 is the drive-shaft, p1 operly journaled in
the boxes 2 and 3 :a_,nd having a loose pulley 8

and a fast pulley 9 on its otlter end and a

drive bevel-gear 13 secured on its inner end
and a duve pinion 79 secured thereon be-
tween its said boxes.

10 is a counter-shaft properly 30111‘11&1@(1 &t
its ends in the boxes 15 and 16, and has se-

cured thereon the bevel-pinion 14 for mesh-

ing with drive-gear 13, and has also secur ed
on 1138 inner end a Gluteh head 17. |

55

6o

70

7 1s a shaft arranged parallel with shaft 6

and is properly journaled in boxes 4 and 5 on

said bed and has secured thereon between
said boxes the gear-wheel 80, having a cam
77 on. 1ts side, whwh oear- wheel mebhes with
and is driven by S&Id ‘pinion 79.
7 has secured on ifs inner end the cam 24,
(shown in Figs. 1 and 7,) and has also se-
cured thereon next adjacent to said cam 24

the cam-wheel 11, having a side cam-chan-

nel, as shown in I‘w' 0.

12 is a shaft arran D'ed in line Wlth shaft 10
and is properly JOU.IIlELIGd in boxes 31 and 32
on said bed and in such manner that it may
reciprocate therein within certain limits.
Said shaft 12 has splined on its inner end a
clutch-head 18, the pins of which areintended
to engage those of clutch-head 17 on shaft 10
when clutch-—he&d 18 is moved near enough
shaft 10, and when said clutches are con-

Sald shaft .

75

8o

00

nected shaft 12 will be rotated by shaft 10

until the said clutches are released from each
other. Said shaft 12.has also secured on its
outer end the part of the machine that forms
the hooked head on the end of the bale-wire

95

and twists the return end of the bale-wire |

back upon itself, which part is called the

‘“forming-head” and which consists of the

head 41 emd the pm a,llel arms 42 and 43, hav-

IOO
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Ing an open space between them, and the !
wire-bending parts attached tosaid arms and

which will be hereinafter described. Said
shaft 12 has also splined thereon between its
box 32 and the head 41 the sliding head 35,
provided with an annular channel 36 for the
reception of the forked arm of the slide 21,
adapted to slide in the long box 33 (see Fig.
4) through the medium of aroller-wrist 23 on
1ts opposite end, which wrist travels in the
channel of cam-wheel 11. _
6.) Said head 35 is connected by means of
the pitmen 44 and 45, arranged opposite each
other, with the oppositely-arranged cranks
46 and 47 of the wire-bending parts. (See
Figs. 1, 9, 14, and 15. Said shaft 12 has se-
cured on it between its boxes, but near box

ol, a collar 29, and has sleeved on it between

sald collar and its box 32 a coil-spring 30,

which spring returns said shaft after it has

been moved forward by reason of the bale-
wire being twisted, as the twisting of the bale-

‘wire necessarily shortens it, and the twister-

head must move toward the wire a short dis-
tance during the twisting operation.
shaft 12 is provided on its rear end with a
clutch 18, splined thereon, which clutch is
provided with an annular channel 36’ for re-
celving the forked arm 19 of the slide 20.
vald slide 20 is provided on its side near its
inner end with a roller 22, which engages and
18 held in contact with the periphery of cam
24 on shaft 7 by means of a coil-spring 25,
which connects said slide with a fixed arm
26 of the machine.
will permit slide 20 to move clutch 18 toward
shaft 10 until the clutches 17 1S connect said
shafts, and thus cause shaft 12 to rotate un-
til the form of said cam causes it to move
slide 20 backward, and with it clutch-head
13, and thus disconnect said clutches and
cause sald shaft 12 to cease to rotate.

- T'he arm 42 of head 41 is provided nearits
outer end with a short transverse shaft 48,
to the outer end of which is attached a erank
46, which is connected with said sliding head
o0 by means of a connecting-rod 44. The
sald shaft 48 has secured to it near its inner
end a disk 82, carrying a pin 59, which disk

is seated in a recess in arm 42, so that it will

be flash with the inner face of said arm.

(See Fig. 15.) 50 is a hooked arm which fits

on the outer end of said shaft 48 and said
pin and is held in place by being in contact
with the side of arm 51 of the opposite arm 43.

o0 1s a cam-lever having its inner end piv-
oted on the stud 57 on the inner side of arm
42, and is formed on its inner end to fit the
hollow on the under side of the former 53,

and 1s operated by the hooked arm 50 to press.

the bale-wire up under and into the hollow
on the under side of said former, asshown in
Kig. 10. -

The arm 42 isprovided with a transversely-
arranged sliding block 53, having on its in-

ner end a former 53', around which the wire |

‘means of a connecting-rod 45.

(See Figs. 1 and

Said

Rotation of said cam

| twisting operation is taking place.

is passed to form the hooked head of the bale-
tie 60. (See Figs. 1, 8, 10, and 11.)

- The arm 43 is provided with a transversely-
arranged shatt 49, substantially in line with
shatt 48, which shaft has attached to its outer
end the crank 47, set at an angle to crank 46,
as shown in Figs. 1 and 9, and the said crank
47 1s connected with the sliding head 35 by
_ (See Fig. 9.)
The inner end of said shaft 49 has secured to

it an arm 51, carrying a pairof sheave-rollers

52 on its inner side near its outer end, as

70

75

shown in Figs. 8, 10, and 14, said sheave-

‘wheels being adapted to bend the end of the

bale-wire baclk oversaid former 53’, as shown

30

in Fig.10. 'When said arm 51 is operated by

means of crank 47 after the end of the bale-

‘wire has been passed around the former 55,

as shown in Fig, 10, it is in order for the

~clutches 17 and 18 to be connected and cause
the former-head 41 42 43 to berotated to twist

the returned end of the bale-wire back upon
itself in the form shown in Fig. 16. A vise
18 used to grasp the return end of the bale-
wire and the body-wire together firmly while
the twisting operation. is taking place. Said
vise 1s shown in Tigs. 1, 2, and 3, and con-
sists of the slide 62 and the permanent die-
block 72. Said slide 62 is held rearward out
of contact with said die-block 72 by means of
a-coil-spring 65, which connects at one end
with said slide at 64 and has its opposite end
connected at 66 with the bed 1. Said slide re-

celves its forward movement from cam 77 on .

Qe

95

100

theside of gear-wheel 80 through the medium

of lever 75. RSaid lever is fulerumed at about
its center on bed 1, and is provided on one
end with a friction-roller 76, which travels on
cam 77, and1ts opposite end is in contact with
the outer end of said slide 62. The form of
sald cam causes said lever to oscillate and
thus move said slide 62 forward, so as to cause
the bale-wire to be compressed and held be-
tween the inner end . of said slide and die-
block 72 while the twisting operation is go-

ing on, and the said slide will be returned by

means of said spring 65 on being relieved

from pressure on its outer end by lever 75,

due to the form of said cam 77. Said slide is

connected to the bracket 61, secured to the:

end of bed 1, as shown in Figs. 1 and 5, by
means of stud-bolts 81, that pass through a
slot 81" in said bracket. Said slide has piv-
otally connected te it near its inner end on

one side an arm 68, extending forward be- -

youd the end of the slide and under the bale-

105

I[IO

115

120

wire, and is inclined on its outer end and ar-

Tanged toengage a stud-pin 67, and thus ele-

vate its outer end as the slide closes against

125

die-block 72 and carry the bale-wire up to -

the transverse groove 60’ on the face of die-
block 72, to be held in said groove while the
It is nec-
essary to thus elevate thebale-wire before be-
ing twisted to the plane it is left after bein o
coiled upon the former 53,

130
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69 is a plate secured on the top of the inner
end of slide 62 and is provided with a for-

wardly-extending inclined arm 71 for-carry-

ing the return end of the bale-wire down to

the said groove 60" to be held in connection

with the body-wire to be twisted therewith.
63 isaplate attached totheslide 62 through

- the medium of the stud-bolts 81, as shownin
TFig. 3 and 5, and reciprocates with 1t.

forward end of said plateis forked, as shown

in FKig. 3, for the purpose of eenterlnn' the

bale-wire in the transverse groove 60', so the
said slide and die-block may hold the wire at
that place while the twisting operation is go-

ing on and locks the wire so it will not es-'
capewhileitisbeingcoiled aroundthe former.

T'he connecting wrists or studs 86 of the

~cranks 46 47 are provided with eccentric

wrists 88, sleeved thereon, as shown in kig.
13, which eccentriec wrists carry the connect-
By rotating said eccentric
wrlsts any wear of the md parts may be

taken up, SO the formers will operate accu-

25

30

rately.

In operation the end of the bale-
wire 60 is placed in the machine between the
arms 42 and 43 of the head in the groove of
one of the sheave-wheels 52 of the ogeﬂlatmn‘
arm 51, as shown in Figs. 1 and 8. - The slid-
ing head 36 by reason of its connection with
cam-wheel 11 through the medium of slide
21 will move rearward from the bale-wire
and permit the spring 55 to move the former
53" in immediately over the bale-wire and si-

- multaneously said sliding head through the

35

4.0

medium of eranks 46 and 47 and the connect-

ing-rods 44 and 45 will cause the oscillating

arm 51 to turn from the position shown in IFig.

8 to that shown in broken linesin Fig.10and

bend the extending end-of the bale-wire over
the top of said former and back upon itself,
while atthe same time the hooked arm 50 has
moved to the position shown in Fig. 10 from
that shown in Fig. 8 and carried with it the
cam-arm 56, thus compressing the bale-wire
to the form of said former, as shown in IFig.
10. The form of the channel of cam- wheel
11 is such as to hold the partsin the position
shown in said Fig. 10 until the head with the

~end of the bale-wire thus formed around the

_50

55

former is rotated to twist the return end of

‘the bale-wire back upon itself, as shown in

Figs. 9 and 16, and sunultaneously the bale-
wire and its return end are held by means of
the vise 62 72 until the twisting is done. As

soon as the vise has closed upon the wire the.

form of cam 24 permits the spring 25 and slide

20 move clutch 18 rearward, so the clutches

0o

17 and 18 will engage- each othel and cause

shaft 12 and its head 41 42 43 to rotate to twist
the wire the desired number of times, when
cam 24 will operate slide 20 to return cluteh
18 and disconnect it from clutch 17, and thus

stop further rotation of shaft 12 and its head |

and discontinue the twisfing operation. The
rotation of shaft 12 must be arrested at the

proper time to leave the head in the position

- shown in Iig. 1, so the next bale wire can be

placed in, as before.
by means of a pair of stops 27 and 28.

- The

in Figs. 1 and 12.) The form of the clutch-

head 18 is shown in Fig. 12 as being flattened
The stop 28 is secured

on its opposite sides.

(Shown -

This is accomplished

to the bed 1, as shown in Fig. 1, and before

sald clutches are connected c]utch 18 is 1n
contact with it, but as the said clutch moves

toward 1its fellow cluteh it becomes discon-

nected from said stop and free to rotate until

75

it returns again and is arrested by said stop

‘and held in the posnmn shown in Fig. 12,

The lower stop 27 1s In contact with said

bed, and thus holds the opnomte end of said
stop in contact with the clutch 18. Ddaid
clutch and its shaft can only rotate when
clutch 18 is moved rearward so it is free from

30
clutch continuously and permits the said
cluteh to turn forward, but not backward.
The coil-spring 85 connects the outer end of
said stop with the extending arm 84 of the -

stop 28, and when in the posnmn shown in

Fig. 12 sald cluteh ecannot rotate in either di-
I eetlon and the twister-head is held right side

up, soa bale-wu ¢ can be placed init, as stated

As a bale-wire is being twisted 1t is of ne-

cessity shortened in 1ts tmsted part, and 1t

is necessary to permit the twister-head and
its shaft to move forward a little during the

to the wire and machine. Such limited for-

90

95

twisting 0pemt10n in order to prevent injury

ward movement is permitted by means of

shaft 12 moving forward against the coil-
spring 30, sleeved thereon, as ‘shown in Fig. 1.
The fcum of the cam of Wheel 11 is such as to
permit said shaft to move forward for such
purpose without changing the poc',ltlon of the
formers. After the end oi' the bale-wire has
thus been bent or formed around the former
53’ and the return end twisted back upon the
body-wire a head has been formed on the end
of the bale-wire, such as is shown in Iig. 16,

which forms a hook to catch into a loop for med
on the opposite end of the bale-wire, but not

shown, thus forming a very strong. durable
hook made of the wire itself for connecting

the two ends of the bale-tie around a bale.

Having thus described my invention, what

I claim as new, and desire to secure by Letters |

Patent, 18 as follows, to wit:

1. In a machine for forming hooked heads
on the end of wire bale-ties, the combination
of the twister-head 41, 42, 43 and its shaft 12,
reciprocating former 53 53’ oscillating arm
51 having the sheave—wheels 52, oseﬂlatmﬂ
hooked arm 50, cam-arm 56 opemted by Sald

105

110

115

120 |

arm, shafts 48 49, sliding head 36, connect-

1nn'-rods 44, 45, 1evel 40, spring 59, the means

125 '

for IOTELtlI]‘T smd shaft 12 and the vise mech-

anism for holdmw the b&le -wire while being

twisted, all ar ranﬂ'ed to operate substantmlly :

as and for the purpose set forth.
2. In a machine for forming hooked heads
on the end of wire bale-ties, the combination

130

of the twister-head 4:1 42, 43 and its shaft, the

former-block 53, 53° mranfred to reelprooate
in a transverse bo‘{ in' arm 43 the wn:*e -bend-
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ing arms 50, 51, 56, and the means for rotat-
ing said head and for operating said wire-

bending arms and cam, and for operating said

former-block, all arranged to operate sub-
stantially as and for the purpose set forth.
3. In a machine for forming hooked heads
onwire bale-ties, the. combination of the shaft
12, the twister-head 41, 42, 43 secured on its
outer end and having the means for bending
the bale-wire around the former 53, clutch-

head 18 feathered on the inner end of said
shaft, collar 29 secured on said shaft, coil--

spring 30 sleeved on said shaft and bearing
against the forward side of said collar, driven

shaft 10 arranged in line with shaft 12 and

having the matching clutch-head 17 for en-
gaging clutch 18, shaft 7having cam 24, slide
20 for engaging clutch-head 18, coil-spring 25,

~ the stop mechanism 27, 28, and the vise mech-

20 anism for holding the bale-wire while being

4 | 585,823

- twisted, all arranged 60 operate substantially

as and for the purpose set forth.
4. In a machine for forming hooked heads

on-the ends of wire bale-ties, the combination
of a forked head secured on the end of an in-

termittently-rotating  shaft, a former-block

arranged in asuitable box in one of said forks

or arms in such manner as to reciprocate

across the space between them, the bending:-

arms and cam-arm for bending the end of the

bale-wire around said former, the means for
operating said bending-arms and former-
block and for holding the return end of the
bale-wire with the body-wire while being
twisted together, all arranged to operate sub-

stantially as and for the purpose set forth.

GEORGE LLEHBERGER.

- Witnesses: |
1THOS. . HUTCHINS,
WM. J. HUuTcHINS.
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