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- To all whom it may concern:

| ehmes for ma,kmﬂ‘ wire bale-ties provided at
one end with a loo_p formed by bending the
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-1 and 7.
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- with 1ts pinion.

.50

- taken on the line 16 16 of Fig.
in the direction of the arrow. - Tig. 17 is a

lowing 1s a specif
| ThlS invention relates to machines tor ma,k |

Be it known that I, HERMAN E. SCHNABE L,
of Chicago, I]lmms, ‘have invented certain
new and usefnl Improvements in Machines
for Making Wire Bale-Ties, of which the fol-

ication.

ing bale-ties, and more particularly to ma-

wire upon itself at one end to form the loop
and then twisting the extremity of the wire

around the body portion thereof to fasten the.
same and insure the permanency of the loop.

~ The object of my invention is to provide a

machine by means of which bale-ties of this

description may be automatically manufac-

tured with great rapidity and at a slight cost;

and to this end my invention consnsts in cer-
tain novel features, which I will now proceed

to deseribe and will then pm tleularly pomt_

out in the claims.

In the accompa,nymn' dr awings, Flﬂ*ure 11is |

a plan view of the main portion of a machine
embodying my invention. Fig. 2 is a side
elevation of the same. Fig. 3is an end view
thereof.
the feed- rollg in one position. Fig. 5 shows
similar views through the feed- rolls in an-
other position. Fig. 6 is a detail end eleva-
tion of the cutter and twister.
elevation of the revolving carrier, portions
of the looping and tw1st1nﬂ* mechanisms be-
ing shown partly in sectlon Kig. 31s a view
showmg so much of the looping and twisting

mechanism as is shown in Fig. 7, but W1th-

the parts in another position. Fw 9 isa simi-
lar view with the parts in still another POSi-
tion.. Fig. 10 is a plan view of the 100]_361
viewed in the direction of the arrowa in Fig.9

Fig.11isan elevation of a portion of the 100}_)61 :

wewed in the direction of the arrow b in Figs.
Fig. 12 is a face view of the grip-
ping-wheel. Fig. 13 is a face view of the in-
terrupted gear which transmits power to the
looper. Fig. 14 is an edge view of the same

line 15 15 of Fig. 7 and 100]11110* in the direc-
tion of the arrow. KXig. 16 is a similar view
7 and looking

pose helemaftel set fmth

Fig. 4shows seetlonal viewsthrou gh

Fig.7 1s a side

Fig. 15 is a detail sectional
view of the 1eV01V1nﬂ' carrier, taken on the

| view of the bale-tie as it comes from the ma-
chine.

Fig. 18 is a detail sectional view of
the guide.
In the said drawings, 20 represents a suit-

able supporting-frame, in which is mounted

the main shaft 21, having the usual driving-
pulleys 22 and carrying the lower feed-roll 23.

The upper feed-roll 24 is mounted on a shaft

35

6o

25, provided with a gear 26, which meshes

with a similar gear 27 on the shaft 21. The
feed-rolls are p10V1ded with grooves 28 to re-
celve and grasp the wire, as shown 1n Ifig. 4,
and the groove in one of the rolls, preferably
the lower,
length, as shmvn in Fig. 5 at 29, for the pur-
This deepening
may be made in either or both rolls.

The shaft 21 is provided with a pinion 30,
from which, by suitable gearing 31, 32, and
33, motion is imparted to a conntel shafb 94,
from which the twisting, cutting, 100ping,
and gripping mechanisms are operated.

A bevel-gear 35 on shaft 34 has a blank seg-
ment 36, and adjacent thereto a flat cam-seg-
ment 37, as shown in Fig. 13, This gear
meshes with a bevel-pinion 38, provided with
a flattened portion 39, adapted to bear upon
the cam 37, as shown in detail in Fig. 14¢. The
pinion 38 is secured on the twister-shaft 40,
which is mounted in suitable bearings 40* on
the frame of the machine parallel w1th and
adjacent to butnot in the line of feed of the
wire through the machine, which line of feed

| is.determined by a suitable guide, consisting
in the present instance of a tube 4:1 ezxte,nd-

ing from the feed-wheels to the eutting mech-
anism.

mounted the twister-head 42, (shown in Fig.

1s deepened for a portion of its

. The twister-shaft 40 carries atitsend
opposite to that on which the pinion 38 is

70

75

30

e

6,) and the twister consists of an arm or rod -

43 mounted eccentrically in the twister-head,

extendmn' rearward therefrom in a dir ection
parallel to the axis of the twister-shaft, and
having at its extremity a finger 44 at a 11frht
angle to said axis and.tothe arm 43. The
twister-shaft 40 is capable of a slight longi-
tudinal play in its bearings 40*, and between
the pinion 38 and the bearing 40* adjacent

thereto there is mounted an elastic washer

38* of rubber or other elastic material.

The cutter-shatt 45 1s mounted parallel and .

adgaeent to the twmtel-shaft 40 and is driven

95
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therefrom by means of a gear 46 on the cut-
ter-shaft meshing with a pinion 47 (shown in
dotted lines in Fig. 6) on the twister-shaft.

“I'necutter-head 48 carries the cutter 49, which

1srotated thereby and which codperates with
a fixed anvil 50, over which the wire is fed
from the guide 41. -
Mounted on the end of the shaft 34 is a
cam-wheel-51, provided with a cam-groove 52,
(shown in dotted lines in Fig. 2,) with which

- engages a pin 53 on an arm 54, secured to a

15

20

~ in Figs. 7 to 11, I
axls of the looper-shaft is in line with the
twister-finger when this latter is in the posi-

30

35

40

rack 55, reciprocating in suitable ways 56 on
the frame. The connection between the arm
and rack is preferably made adjustable, as
shown in Figs. 1 and 2, to insure the proper
gripping of the wire by the gripping-finger

of the looper. The looper-shaft 57 is provided

with a pinion 58, which meshes with the rack
09, 80 that a movement of oscillation is im-
parted tothe looper-shaft and to the looper 59.
This latter is mounted on the inner end of the

looper-shaft 57 and consists of an arm 60, ra- |

dial to the shaft, an arm 61, forming a right-
angled extension of the arm 60 and parallel
to the axis of .the looper-shaft, and a body
portion 62, having on its working face a V-
shaped groove 63 and provided with a pro-
jecting gripping-finger 64, as shown in detail
It will be noticed that the

tion shown in Fig. 1. |

Mounted on the shaft 34 is a bevel-gear 65,
which meshes with a similar gear 66, mounted

on one end of a shaft 67, which carries at its
other end a single tooth or spur 68, which ac-
tuates the gripping-wheel 69.
shown in detail in Figs. 7, 8, 9, and 12, is
mounted on a shaft 70 and is provided with
a circumferential series of V-shaped notches
71, terminating in radial slits 72, forming in-
termediate teeth 73. The tooth or spur 68

~ by its successive engagement with the teeth

45
50
55

6o

73 advances the gripping-wheel one step or

the distance of one tooth for each revolution
of the shaft 67, thus imparting to said wheel
a step-by-step or intermittent rotary motion.

As an auxiliary to the gripping-wheel I pro-
vide a pressing - finger 74, adjacent to said
wheel, secured on a shaft 75, having an arm
76, to which is connected a spring 77, which
tends to lift the pressing-finger.
the end of the shaft 67 engages the heel 79 of

the finger 74 and presses and holds the same.

down at the proper time and during the proper
interval. | -
The stripping mechanism, which for con-

venience of construction I have shown as
formed in one piece with the gripping-wheel, |

consists of a series of radial teeth or plates
30, located between the gripping-wheel and
the twister and connected to and actuated
from the former by means of an annular body
portion 81. As an auxiliary to the stripperI
provide on the opposite side of the gripping-
wheel a fixed stripping-plate 82, having an in-
clined or cam edge 83, as shown in Fig. 3.

1

This latter, as.

A cam 78 on

said Figs. 7, 15, and 16
troughs or compartments are supported on

T'he revolving carrier 84 (shown in Figs. 7,
15, and 16) consists of a series of troughs or
compartments 35, grouped around a central
axis, which may be a continuation of the shaft
70 of the gripping-wheel or which may be suit-
ably coupled or connected thereto so as to
move therewith. These troughs or compart-

ments are of sufficient length to receive the

greater portion of length of wire sufficient to
form one bale-tie, and the opening of each
trough is wider at that end adjacent to the

-gripping-wheel to receive the end of the wire

as 1t 1s fed forward, the remainder of said
opening being contracted, as will be seen from
As shown, these

their axes by means of heads 86 and 87, that
adjacent to the gripping-wheel being substan-
tially identical in conformation with said
wheel. - | |
Extending from the cutting mechanism to
and some distance over the revolving carrier
34 1s a guide 88, closed at the top and sides,
but open at the bottom, as shown in detail in

Fig.18,and having its terminal portion down-
~wardly inclined, as shown at 89, to guide the -

end of the wire into the wide portion of the
opening of the compartment of the revolving

carrier which is to receive the same.

The machine thus constructed operates in
the following manner: The wire after hav-

ing been straightened, if necessary, is fed for-

ward by the feed-rolls through the guide 41,
over the anvil 50, and through the guide 88,
by means of which it is fed into and along
the compartment 85 of the revolving earrier
34, which is ready to receive the same, said
compartment being the one next to the top.
When the proper length of wire has been fed
forward,the deepened portion 29 of the groove

| of the feed-roll 23 stops the feed of the wire

foran instant, and the cutter-head, which has

i been slowly revolving during this forward

feeding of the wire, reaches a point where the
cutter severs the wire, which thereupon falls

from the guide 88 into that one of the notches

71 ofthe gripping-wheel next to the top. The

cutting and twisting mechanisms then stop,

owing to the blank segments 36 of the bevel-

70

75
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gear 50 coming opposite the pinion 38, and

remain stationary, owing to the engagement

of the flattened surface 39 of said pinion with
the cam 37, with the twister in the position
shown in Fig. 1.
the heel 79 of the pressing-finger 74, and said
finger presses and holds the wire down firmly
into the slit 72 of the gripping-wheel. The
spur 63 then engages one of the teeth 73 of
the gripping-wheel 69 and advances the same
one step, carrying the wire up into line with
the axis of the twister-shaft and under the
twister-finger 44. When this occurs, the
looper is in the position shown in dotted lines
in Kig. 9, so that the end of the wire projects

over the V-shaped groove 63 in the working

face of the looper and will lie in said groove

| when the looper is raised, as hereinafter set

120

The cam 78 then engages

125

130
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forth. When the parts are in this position,
the cam 51 by means of the rack 55 actuates
the looper-shaft and the looper rises to the
position shown in Fig. 8, bending the end of

the wire around the ﬁnbel 44, and swinging

in the arc of a circle completes the 100p by
carrying the said end down into the position
shown in Fig. 7. The V-shaped notch in the

- face of the looper serves to retain the wire in

10

position during this operation, and the wire

now doubled upon itself entels the slit 72,

- where it is pressed and gripped by the ﬁngm

20
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64 of the looper. At the same time the cam

73 clears the heel 79 of the gripping-finger 74,

and the spring 77 raises said finger upwald
and outward away from the gripping-wheel
and carrier a sufficient distance to permit the

main wire to drop between it and the said
- parts.

The cam 37 and blank segment 36
having now passed clear of the pinion 38, this
latter engages with the bevel-gear 35, and the
twister is revolved until the two strands of
wire between the twister and gripping mech-
anism are sufficiently mterthsted The lon-
gitudinal movement of the twister-shaft per-
mitted' by the elastic washer 38* allows for the
shortening of the distance between the grip-
ping and tmstmﬂ* mechanism caused by this
twistmﬂ' oper atlon and the elastic washer re-

stores the twister-shaft to 1ts normal position |

when the loop has been stripped from the
twister-finger. During these operations the
feed-rollshave beenfeeding forward the main
wire from which the length being operated
upon was severed, and owing to the fact that

the feeding and cutting mechanisms are not

in line with the looping and twisting mech-
anism this feeding goes on practically without
Interruption, except for the brief instant dur-
ing which the wire is being severed, since a
iresh notch of the gripping-wheel and a fresh
compartment of the carrier are ready to re-
ceive the main wire as soon as the severed
length has been carried up into position to be

looped and twisted. When the twist is com-

pleted, the cam 51 swings the looper back into
the position shownin dottedlinesin Fig. 9. At
the same time, the next length of wire hfwmn
been fed forward and sever ed the spur 68 en-
oages the next tooth 73 of the gr ipping-wheel,

and as sald wheeladvances that stripper Dblade
80 which 1s next to the loop just formed and

which, as shown in Fig. 8, projects above the

same will engage the said loop -and force it off
from the finger 44, while at the same time that
portion of the wire on the opposite side of the
gripping-wheel will come into contact with
the Inclined or cam surface 83 of the fixed
stripper 82, and the wire will be thereby forced
out of the slit 72. As the carrier continunes
to revolve each compartment as its opening
becomes lowermost will discharge the com-
pleted bale-tie it contains and will thus be-
come empty and ready to receive a severed
length in the manner first described.

Ib will be seen that the machine is auto-
maticin its action and practically continuous

uuuuuu

[

in 1fs operation, the only inte-rr_uption in the

feed of the wire being the very slight one dur-

ing the operation of severing the blank nec-
essary to prevent bending or kinking of the

‘wire during said opelamon

It 1s obvmus that various modlﬁcatmns in

the details of construction may be made with-

out departing from the pr inciple of my inven-
tion, and I therefore do not wish to be under-
stood as limiting myself strictly to the precise
detailsof construetion hereinbefore described
and shown 1n the drawings.

I claim— |

1. In a machine for making wire bale-ties,
the combination, with means for feeding for-

75

30

ward the main wire and means for severing |

the blank, of looping and twisting mechanism
arranged immediately adjacent to and later-
ally of the feeding mechanism, and an inter-
mittently-rotating carrier extending beyond
the feeding, severing and looping and twist-
ing mechanisms in the direction of the feed,

and comprising a series of compartments to

successively receive, carry and discharge the

Q0

severed lengths of wire, whereby the main

wire may be fed forward while the severed
blank is being looped and twisted at the end
thereof nearest the cutting mechanism when
severed, substantially as set forth.

2. In a machine for making wire bale-ties,
the combination, with means f01 feeding f01-

ward the main wire and means for severing .

the blank, of an intermittently - rotating

with the line of feed, an intermittently-rotat-
ing gripping-wheel for carrying the severed
blank laterally under the twisting-finger and

over the looper, and a looper oscillating in a
vertical plane around the twister-finger and
provided with a gripping-finger to codperate

with the gripping-wheel to grip the wires
while the twister revolves, substantially as
set forth.

3. In a machine for making wire bale-ties,
the combination, with means for feeding for-
ward the main Wn e and means for Severmﬂ*the
blank, of an intermittently-rotating twister
having its axis of revolution parallel with the
line of feed, an intermittently-rotating grip-

ping-wheel for carrying the severed blank lat-

erally under the twister-finger and over the
looper, a looper oscillating in a vertical plane
around the twister-finger and provided with

‘a gripping-finger to codperate with the grip-

ping-wheel to grip the wires while the twister
revolves, and means for positively stripping

the loop from the twister-finger, substantially

as set forth. |

4. In a machine for making wire bale-ties,
the combination, with means for feeding for-
ward and severing the wire, of an intermit-
tently-rotating notched oripping-wheel forre-

ceiving the severed blank, a pivoted pressing-

finger adjacent to said gripping-wheel, means
for depressing said ﬁnn*el to hold the wire in
the notech of the grlpplnn*-wheel during the
movement of this latter,and means for raising

95

100

twister having its axis of revolution parallel

105
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115

120

125

130
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Sla,id ﬁnger out of the path of the wire after !

sald movement, substantially as set forth.
5. In a machine for making wire bale-ties,

‘the combination, with means for feeding for-

ward the main wireand means for severing the

blank, twisting and looping mechanism ar--
ranged laterally of theline of feed, and a grip- .
ping-wheel having anintermittent movement
of rotation relatively to the line of feed and -

to the twisting and looping mechanism, of a

carrier moving in unison with and around the |-

- same axis as the gripping-wheel, and com-

20

30

prising a series of compartments to succes- _
~ slvely receive, carry and discharge the sev-
15

ered lengths of wire,substantially asset forth.
6. In a machine for making wire bale-ties,
the combination, with means for gripping the

looped wires, of a twister and rotary twister-

shaft capable of longitudinal motion, a pin-
ion whereby said shaft is driven, and an elas-
tic washerinterposed between said pinion and
the shaft-bearing, substantially as set forth.

7. In a machine for making wire bale-ties,
the combination, with the gripping-wheel, of
the oscillating looper having a gripping-fin-

ger, and having a pinion in its shaft, a rack

meshing with said pinion, a cam-wheel, and
an arm engaging said cam-wheel and adjust-

. ably connected with said rack, substantially

as set forth. e |
5. In a machine for making wire bale-ties,

~the combination, with an intermittently-ro-

tating twister-finger, of a looper oscillating

around the same and having a V-shaped

groove in its working face, substantially as
set forth. _ "

4 o | _ 596,721

9. In a machine for making wire bale-ties,
a gripping-wheel having a series of V-shaped

notches terminating in radial slits, substan- -

tially as set forth.

10. In a machine for making wire bale-ties,

a gripping-wheel havinga series of V-shaped
notches terminating in radial slits, in combi-
nation with an oscillating looper having a
gripping-finger adapted toforce the wires into
said slits, substantially as set forth.

11. In amachine for making wire bale-ties,
the combination,with the gripping-wheel hav-
ing V-shaped notches forming intermediate

40

45

teeth, of a continuously-rotating shaft having so

a single tooth or spur to successively engage

‘the teeth of the gripping-wheel and impart

to sald wheel a step-by-step rotary motion,
siubstantially as set forth. |
12." In a machine for making wire bale-ties,
the combination, with the twister-finger, os-
cillatinglooper,and gripping-wheel, of a strip-

per comprising radial blades or plates inter-

mediate the gripping-wheel and twister, sub-
stantially as set forth.

60 |

13. In a machine for making wire bale-ties,

the combination,with the gripping-wheel hav-
ing V-shaped notches terminating in radial
slits, of afixed stripper-plate adjacent to said

-'wheel, having an inclined or cam edge to en-

gage the wire and force it out of said slits,
substantially as set forth. o

- HERMAN E. SCHNABEL.

Witnesses:
FREDERICK C. GOODWIN,
IRVINE MILLER.
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