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To all whom it may concer n: same looking in thedirection of arrow e, Fig.
Beitknown thatl, JOSEPH EAE;TMAN'BIORSF 6. - Fig. 8 is a horizontal section on line z w,
a citizen of the Umted States, residing at Fig. 6. Fig.9 is arear view similar to Fig. 6,
“Worcester, in the county of Worcester and | the gripping-jaws being shown closed. Fig. 55
s State of “\[ass&chusetfs have invented certain | 10 represents on an enlarged scaleone ot the
new and useful Improvements in Bale-T'ie Ma- | gripping-jaws detached; &lld Fig. 11 1san edge
chines; and I do hereby declare that the fol- | view of the jaw shown in Fig. 10 looking in
lowing is a full, clear, and exact description | the direction of arrow f, same ﬁﬂ ure, I‘Igs.
o thereof, which, in'_connecti(m with the draw- | 12 to 24,-inclusive, are detail views of the 6o
10 ings, making a part of this specification, will | flier and parts connected therewith, which re-
enable others skilled in the art to which my | ceive the end of the wire to be opemted upon,
invention belongs to make and use the same. | bend it to form the hook, and twist the wires
My invention Telates toautomatic machines together, to wit: Ifig. 12 1s a front view of
- for making wire bale-lies, more particularly | the flier, looking in the direction of arrow a, 65
15 of the description shown in Fig. 30 of the | Fig. 1, as it appears when removed from its
drawings—to wit, with a hook on one end, | bearings on the bed of the machine and with

which is adapted to engage a loop on the {)thef the protecting -plate at the head removed.
end. Fig. 13 is a top view looking in the direction
Only the hc:ok end of the tieis made on the | of arrow ¢, Fig. 12. IFig. 14 1s an end view 70
20 machine shown in the drawings and to be | looking in the direction of arrow £, Ifig. 12.
hereinafter described. Fig.151s a central longitudial vertical section
The object of my invention is tO provide an. of the spindle portion of the flier shown in
automatic bale-tie machine to feed in the | IFig. 12, while the two parts constituting the
strands of wire to be operated upon at regu- head of the flier are taken apart, showmﬂ*the 75
5 lar intervals, to bend the wire and form the | main part thereof. Iig. 16 18 a view of the
hook, to grip the two wires during the twist- seeond part of the head tc:s be applied and se-
ing Gpemhon and to discharge the finished | cured to the part shown in Fig. 15. Fig. 17
hook, all in regular order; and my invention | is a horizontal section of the head portion of
consistsin certain novel features of construe- | the flier, taken on line z.2, Fig. 12, looking 8o
3o tion and operation of mechanisms for carry- | in the direction of arrow g, same ﬁgure. Fig.
ing out the several steps above mentioned in | 18 is a similar section taken on line ¥ 7, Fig.
the manufacture of wire bale-ties, as will be | 12. Fig. 19 18 a side view of the sliding rack
hereinafter fully described, and the nature | employed for operating the presser and the
thereof indicated by the claims. . hook -torming spindles. Fig. 20 1s a front 83
3¢ Referring to.the drawings, Figure 1 is a | view of the presser as i1t appears when re-
plan view of a bale-tie machine embodying | moved from the head. Fig. 21 is a vertical -
my improvements. Fig. 2 is a partial side | section on line x z, Kig. 20, looking in the di-
view of the machine shown in Fig. 1, looking | rection of arrow 2, same figure. Iig. 22 rep-
in the direction of arrow a,same figure. Fig. | resents on an enlar ged scale a horizontal go
40 3 is a view of the oppositeside, looking in the | section on line z «, F1 o, 21, looking in the di-
direction of arrow b, Fig. 1. Fig.4 is a front | rection of arrow 7, same ﬁﬂ ure. I‘Iﬂ' 23 1s a
end view looking in the direction of arrow | rear view of the head of the ﬂier,'looking in
¢, Flg. 1. Iig. 51.5&1‘9&1‘ end view looking in .| the direction of arrow £k, Kig. 13, with the
the dlreehon of arrow d, Fig.1l. Figs. 6’[_0 11, | protecting-plate removed; and Fig. 24 is a 953
13 inclusive, are detail views of the vise mech- | section on line x, Kig. 23, looking in the di-
anism for gripping and holding the wires dur- | rection of arrow [, same figure. Figs. 25
ing the twisting operation, to ‘wit: Fig. 6 is a | to 27, inclusive, are diagrams showing the
rear view of the vise mechanism with a por- | head of the flier as shown in IFig. 15, with
tion of the protecting-plate broken away to | the secondary portion removed to illustrate 1co
50 show the interior parts, the gripping-jaws be- | the manner of bending the wire and forming
ing shown open. Kig.7 i3 an end view of the | the hook, to wit: Fig. 25 shows the wire in
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place ready to be operated upon.

flier.

i,
shows the wire bent by the presser, andei-g.
27 shows the free end of the wire bent over

and the hook formed. Fig. 281isa detail view:

of the mechanism by thh the ends of the

wires to be operated upon are fed into the
_ cross-section on line x x,
Fig. 28, looking in the direction of arrow m,

- Kig. 29 1s a

same figure. Fig. 30 represents, full size, the
finished hook end of the bale-tie made by my
machine. Fig. 31 is a borizontal section of

the head portion of the flier corresponding
to the view shown in Fig. 17, except that some
of the parts are shown in a different position.

Fig. 32 is a top view of the slides detached,

for operating the mechanisms on the ﬂler—.

head, and shows the connections of the slides
with the collars and sleeves (shown in dotted

lines) onthe flier-spindle; and Fig. 33 is a dia-
20.
spring-guide and guiding-plate for directing
‘the wire into its proper position in the flier-
- head, the
- wires, .the reservoir, and the weight for fore-

gram of the front end of the flier-head, the

-the carrier-wheel for feeding in the

ing the wires down, all as wﬂl be he1 einafter

, fully described.

In the acwmpanvmw dmwmos 1 1sthe bed

- of the machine mounted on leﬂxs and suapport-

30

ing in bearings 2 the main shaft 3, which car-
On
“the main shaft 3 is secured the pinion 5, by

ries the driving-pulley 4 fast thereon.

“which is driven, through the gear 7, the cam-

40

50

55

60

(see Figs.

shaft 6, having a cam 8 thereon, the groove 9
of which receives a roll 10 on the upper end
of the rocker-arm 11, which 18 pivoted at 12
on.the under side of the bed of the machine
2, 3, and 5) and obtains a rocking
motion as the cam Sisrotated. Opposite the
roll 10 on the rocker 11 is a similar roll 13,
which travels in the groove 14 of the adjust-

able sleeve 15 on the flier-spindle 69, and it

will be readily nnderstood that the rocking
motion of the arm 11 through roll 13 will
cause a reciprocating motion of the sleeve 15
on the flier-spindle. On the under side of

‘the bed 1, in bearings 106, 1s supported the
crank-shaft 17, to which rofary motion is im--
parted through the gear 17" fast on said
shaft, meshing into the gear 7 on cam-shaft 0.

(See Figs. 3and 5.) At the outer end of said

crank-shaft 17 1s secured the crank arm 18,
provided at its free end with a roltl 19, adapted

to enter grooves 20 in star-wheel 21, (see Figs.
1,3,and 5,) thereby causing the latter to partly

rotate at regular intervals, the roll 22 on the
arm 23 (see Figs.1and 4) entering the groove

20, which at the time is brought opposite it,
serves 1o hold the star-wheel 21 stationary,
when 1t is not revolved by crank-arm 18.
The star-wheel 21 1s supported on shaft 24,
hung in bearings 25 on the under side of the

bed of the.machine, and attached to the star-

wheel 21, or made Integral therewith, i1s the

spur-gear 26, the teeth of which mesh into.
the pinion 27, secured on the rear end of the.

20 |

89,

414,430

I will now pr oceed to describe the constr ue-

tion and operation of the flier, which-receives
the end of the bale-tie wire to -be operated
upon, bends the wire and forms the hook by

a series of opera;ti'ons as shown in the dia-

orams, Figs. 25 to 27, inclusive.
In I‘ws 12 to 24, meluswe, and also i Fig.

--31 is 1llustlated the construction ot the ﬂler
the p1oteet1nn'-plates being left off in order
to show the interior parts.

The flier consists, essentially, of two parts—
viz., the- head and the spindle—the former

eonta’ining all the mechanisms for bending.
‘the wire and forming the hook, while the lat-
ter in a great measure carries the means for.

opemtmﬂ' the dlﬁerent devices contained in
the former.

- The head Iof the flier is eomposed of two |

sections 29 and 30, the main section 29 being
made 1n this mst::mwe integral with the spin-
dle 69, while the other section 30 is adapted

to be removed (see Fig. 16) from the main

body 29 of the flier, in order to facilitate the
building and fitting of the interior mechan-
isms. - When both sections are properly se-
cured together, a slot 31 (see Fig. 13)’18- left

for the end of the bale-tie wire to enter
and rest on top of the folder-blade 32, Figs.

15 and 25, which 1s of the same thlckness
as the dmmeter of the wire and which is

attached to the disk 33, secured on the spin-
| dle 34, which extends- throunll the main sec-

tion and carries at its rear end the pinion
(See Fig. 23.) Close to the spindle 34
is the heel-forming spindle 36, carrying

the pin 37 and having at its rear end the.
(See

pinion 38, meshing mto the pinion 35.
Figs. 18 and "'3) Into the pinion 35 also
meshes the pinion 39 on & stud 39/, and hav-
ing a pin 40, which serves to hold the train

.of pinions 35 38, and 39 in proper. position

ready to operate, as follows: The pinion 39
is engaged by the rack-teeth 41 (see Figs. 19

and 28) on the sliding rack 42, which is

adapted to slide in a gromre'in the flier spin-

dle and head and which is provided with a

plate 43 at its forward end, adapted to ride
over the pin 40 after the necessary amount
of rotation on the part of the pinion 39 is ac-

complished, and hold the pinion 39 and pin-
- As the number

ions 35 and 38 in position.
of rack-teeth 41-is limited, and the rack 42,

after rotating the pinion 39, still continues its
forward movement, it is necessary to retain

70

75

8o

95

| qele.

105

IIOC

114

120

the gear 39 in such a position that the rack-

teeth 41 on the return movement of the rack

42 will strike the same tooth on the pinion 39
which it left when going forward, and fur-

125

thermore to counteract the amount of spring

resistance which will be the natural result of
berding the wire, and it is particularly for
the purposes above mentmned that the plate
43 and pin 40 are provided. Thesliding rack
42 also has a groove 44 (see Fig. 19) to receive
a roll 45, (qee Fig. 23,) which furns on a stud

flier-spindle 69, which is supported in bear- | 40, secured at one end of the lever 47, pivoted
at 48 on the main section 39 of the flier, and

ings 28 on the bed 1.

F =

130
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_ provided with teeth 49 at 1ts other end oppo-

n

m-sﬁe from the roll 45, which teeth 49 mesh

into teeth 50, cut in the edge of the presser—
slide 51. It will thus be seen that the recip-
rocating motion of the rack 42 by means of

~ the groove 44 and roll 45 will cause the lever

10

47- to rock, and thereby raisé or lower the
presser-slide 51, in.addition to operating the

~pinion 39 by the teeth 41, a8 above described.

The construction of the presser-slide 51,
whichaects tobend the wire, (see Fig. 26,) may
be seen 1n Kigs. 20, 21, and 22, in which 52 is

the precsebblade proper,r eqtmﬂ with its lower
. edge on the shoulder of the serew-hea,d 53.
The serew itself is screwed into the lower

. part of the slide 51, so that by slightly turn-

20

b
n

| extend through the head 56 and are held |
- therein by the wedge- -pins 59 and 60.
free end of the wire tie is bent around thein-

35

4.0

55

Go.

_Elﬂs 19

tion of the fiter-spindlie. -

ing said screw the presser-blade 52 may be
T ahed or lowered, as desired, and a close ad-
justment of the same obtained. |

The parts of the flier so far described are
contained in the main section 29, and I will
now describe the mechanisms contained in
the other section 30 of the flier-head. (See
, 14, 16, 17, and 18.)

PlV{)tetl in a recess 61 and on a pin 54 is a
bar 55, having its outer end 56 enlarged (see
Fig. 1%) to receive the pins 57 and 58 which

ner ends of the pins 57 and 58. (See Fig. 27.)
The bar 55 1s provided on its top surface with

‘a roll 62, loosely running on a stud 63 and

adapted to enter into the cam-shaped.groove
64 of the slide 65. (See Figs. 17 and 31.) It
will be seen that a reciprocating motion on

- the part of siide 65 will cause the bar 55 to

swing horizontally on ifs pivot-pin 54, thus
bringing theinner projecting -ends of the pins
57 and 58 closely against the inner surface of
the main section 29 of the flier-head. (See
Fig. 31.) Secured in thesecondary section 30
&nd arranged beneath the head 56 of the
swinging bar 55, and beneath the inner ends of
the pms 57 and. 58, are two stationary clear-

ing-plates 66 and 6’}", (see Fig. 16,) for the pur-

pose of clearing the hook after it is formed in
the head of the flier from the pins 57 and 53
in case sald hook eclings to said pins, which
would cause the wire to be drawn into the re-
cess 61, when the head 56 is swung outwardly
after the wire is bent around the pins 57 and
58 and twisted. And, furthermore, the sec-
ondary section 30 is chipped away at 68, (see
Fig. 16,) so astoremove any possibility of the

hook-toe 163 catching to prevent the dis-
~charge of the finished bale-tie from the flier.

I will now proceed to describe the construe-
Sliding on the. spin-
dle 68 is a sleeve 15, having at its front end
a flange 70 and h&?lnﬂ‘ its rear end Serew
into the sleeve 72, “hmh has a flange 79,
against which a washer on the sleeve 15
bears. (See Fig. 15.) = The. groove 14, he-
tween the flange 70 and washer 74 on the
sleeve 15, receives the roll 13 on the rocker-

arm 11, as before described. The rear end |

| on the nut 75.
the drawings that by turning the nut 75 on

proper relative positions.

The | .
| erated upon by the flier are fed into the flier

| of the sleeve 72 is also screw-threaded exter-

nally to screw into the nut 75, which is re-
cessed at 76 to recetve the projection 77 on the
slide 42, (see Fig. 19,) while a similar projec-
tion 78,1in conjunction with the projeetion 77,
forms an opening 78" to receive shoulder 79
It will be understood from

the sleeve 72 the distance from the groove 14
in the sleeve 15 to the shoulder 79 on the nut
75 will be varied, and after the proper ad-
justment has been made a check-nut 80 may
be employed to firmly hold the partsin their
The sleeve 15 is
cut away at 81 toreceive the projection 82 on
the sliding rack 83, which operates the cam-
slide 65, (see Figs. 12,15, and 17,) so that by
the rotation of the main cam 8 through the
rocker-arm 11 a reciprocating nmtmn 1S 1m-
parted to both of the sliding racks 42 and 83
and the cam-shide 63. Aﬁamst the rear end
of the nut 75 is placed a wearing-washer 84,
forming a surface for one end of the splml
spring 385, encireling the spindle 69, to bear
against, while the other end of said spring
bears dﬂ'amst the collar 86, secured on the
rear end of the spindle 69.

I will now proceed to describe the medmn-
ism by which the ends of the wires to he op-

o

70

30

Qo

at regular intervals by a positive feed de-

vice. |
On the cam-shaft 6 is secured a cam 8;
(see Figs. 1,3,4,and 5,) having a groove 8‘%

Fig. 4, to receive a roll 897, I‘ws 1 and 3, se-

cur ed to the lower end of the arm 89, ’Whleh
1s pivoted at 90, Figs. 4 and 5, io the fr aine-
work 91, &rmnﬂ'ed on top of the bed 1.. A
second arm 92 &1{50 pivoted at 90, forms, with
arm 89, a bell—-mank lever 93. The arm 92 of

1C0O

105

the bell crank lever 93 carries at its forward

 end a slide 94, (see- Fig. 28,) to which is at-
tached by means of a pin 95 the vertical

sliding plunger 96, moving in ways provided
in the upper part of the frame 91. (See Fig,
1.) To the front face of the vertical slid-

‘ing plunger 96 is secured the forcer-blade 97,

with it upper end béaring against the 1GW{31
end of the ad;mstmﬂ'-seiew 98, and being
firmly held against the face of aa&d plunﬂ*el
96 by the screws 99. (See Figs. 1, 2, and 28)
Near the forward end of the arm 02 of the
bell-crank lever 93, ‘Lt 100, is attached the
pitman-rod 101, (qee igs. 4 5, and 28,) the
Jower end. of ’ﬁlllch 1S prmﬂded with a bolt

110

115

120

102, adapted to be clamped to the outer end

of the lever 103, which has a slot 104 therein
to allow adjustment of the bolt 102.
ner end of the lever 103 is pivoled on the
stud 105, which is firmly held in the casting
106, secured to the frame 91.. (See Figs. 1

and 4.) On the inner side of the lever 103 is
pivoted the pawl 107, which is adapted to en-
cgage the ratchet- teeth 108 on the carrier-
wheel 109, having notches 110 in its periph-
ery, each notch adapted to receive one of the
wires to be operated upon as they drop down

Thein- -
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the upper slot 125, which is formed by the

~ edges of the guiding-plates 111 and 112, the
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former of which is secured on the frame 91,
while the other is attached to the support-
ing-frame 113. | k

- The ends of the wires to be operated upon

are placed in the slot 125 and are evened
against the gage-plate 116, secured on. the
frame 91 by bolts 117. (See Figs. 1, 2, 3, and
5) In order to insure the ends of the wires
to be operated upon dropping down the slot
125, which serves as a reservoir to hold the
wires, and into the notches 110 on the carrier-
wheel 109, I may employ a weight 114, sliding

on a way 115, (see Figs.1 and 33,) said weight

114 having a handle 114", by which it is raised
or lowered by the operator, and a hinged latch
114’7, secured to the inner end of said handle,
which may be turned so that the latch 114",
which is adapted to extend over and rest on
the wires 161, may be moved out of the way
to allow the ends of the wires 161 to be placed
in the reservoir 125. | o |

Any other suitable weight device may be
employed in lieu of the one shown and de-
seribed, or the weight may be dispensed with
and the wires drop by their own gravity.

To the supporting-frame 113 by means of
screws 118, (see Fig. 5,) issecured the wearing-
plate 119, (see Figs.4 and 5,) which fits closely
around, a portion of the periphery of the car-
rier-wheel 109 to retain the ends of the wires
to be fed into the flier in the notches 110,
By means of slots 120, through which the re-
taining-serews 118 extend, the wearing-plate
119 may be adjusted to the required fit. .

"The cam 87, for operating the bell-ecrank

lever 93, is so constructed that the arm 92

40

in its upward travel will cause the carrier-
wheel 109 to come to a momentary stop when
the uppermost noteh 110 is opposite or in
line with the slot 125 to allow a wire to drop
into said noteh 110 in said wheel, and then
the wheel 109 to continue its rotation until
the lower notch is brought into line with

the lower guide-slot 121 to allow the wire to

. drop otit of the notch 110 and leave the car-
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rier - wheel 109 to be forced down between
the guides 122, Fig. 5, into the flier-head by
the plunger 96 and its attached blade 97, (see
Figs. 2 and 28,) which action will cause the
wire to pass below the spring 123, (see Fig.
which spring will then resume its normal
position and hold the wire in the flier-head

while it is being operated upon. The free

end of a spring 124, secured to the casting
106, extends into the ratchet-teeth 108 and
prevents said ratchet-teeth and carrier-wheel
109 from having a backward or retrograde
movement. -

By referring to Fig. 13 and also to Fig. 33
it will be seen that the secondary section 30
of the flier-head is cut away at 126 to pro-

vide a free passage for the finished bale-tie
hook out of the flier, and, as it is of great 1m-
portance that the end of the wire to be oper-
ated upon should be placed properly within |

1

| pivot-points.
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the flier-head and held there, I have pro-
vided a guiding blade or plate 127, (see Figs.
2, 4, 5, and 33,) which is secured to the arm
128 by the bolt 129, and which is provided
with a slot 130, through which the bolt 131
passes, so that a close adjustment of the
upper end of the guiding-plate 127 may be
obtained. The guiding-plate 127 is a thin
plate of metal, and is so arranged in con-

‘nection with the flier-head thatits upper end

extends up in a vertical position directly In
front of the front end of the flier-head (see

Figs. 2 and 33) with its front edge or face ex-

tending at right angles to the slot or open-
ing 126 in the flier-head, (see Figs. 17, 13,and

75

30

33,) so as to act in connection with the guide-

spring 167, to be hereinafter described, as &
cuide to direct the wires entering the slot 126
directly onto the folder-blade 32 and to hold

them there ‘during the bending operation.
The arm 128, carrying the guiding-plate 127,

is secured on the shaft 132, (see Fig. 2,) which
has bearings 133 on the under side of the bed
1 and carries an arm 134, (see Fig. 4,) tothe
free end of which is secured aroll 135, loosely
running on a stud 136 and which travels on
a cam 137 on the crank-shaft 117. The stud
136, carrying the roll 135, extends through the
arm 134 and restsupon the free end of the U-

Q0

95

shaped spring 138, the other end of which is

fastened to the underside of the bed 1. Said
spring 138 serves to hold the roll 135 against
the cam 137, thereby causing the free end of
the arm 134 to moveup and down as the cam

137 revolves, causing the shaft 132 and arm

128 secured thereon to have a rocking mo-
tion, and the guiding-plate 127 to move in to-
ward the flier-head at the proper time when

"the end of the wire to be operated upon 1is

100

105

forced down by the plunger-blade 97 into the

flier-head, and said guiding-plate 127 to move
out away from the flier-head at the proper
time when the hook on the end is finished.

I will now proceed to describe the vise
mechanism for gripping and holding the wire

strand and the loose end (after the bending

operation) together, one on top of the other,
during the revolution of the flier and the
twisting of the wires together. |

11O

II5

The vise mechanism is fully illustrated in

Figs. 6 to11, inclusive. At the front end of
the machine,(see Fig.4,) and at right angles to

the axis of revolution of the flier on the bed

120

1, is secured a stand 139, the inner face of

‘'which has grooves or ways in which the slide

146 is adapted to move back and forth. At

the forward end of the stand 139, next to the

head of the flier, are pivoted on studs 140 two
jaws 141, moving in a vertical plane on their
Said jaws 141 carry the grip-
pers 142, of hardened metal, secured in the
contiguous edges thereof, between which the
wires to be gripped extend. Slots 143 ex-
tend through the jaws 141, adapted to re-
ceive rolls 144, which are held on studs 145
on the slide 146. (See Fig. 6.) At the rear
end of the slide 146 is secured a stud 147,
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and a similar stud 148 is secured inh thé
Said studs 147

rear part of the stand 139.
and 148 are slotted and adapted to receive
the ends of the U-shaped spring 149, by
means of which the slide 146 is moved for-
ward and the pivoted-jaws 141 closed.. The
backward movement of the slide146 (against

the action of the spring 149) and the opening
of the jaws 141 are caused by the cam 150, se- |

cured on the cam-shaft 6 and operating agmnst
the roll 151, which turns on the stud 152 on
the slide 146. (See Figs. 1 and 6.) As the
cam 150 rotates, the spring 149 will cause the
slide 146 fo move toward the flier-head, and
by means of the rolls 144 on the slide, which

extend into the slots 143 in the jaws 141 will
cause the jaws 141 to close loosely, and upon

a continued further movement of the slide

146 the corners 153 thereof will act against
the Inclined surfaces 154 of the jaws 141 (see
Fig. 9,) closing the same tightly and in such
a way that each of the grippers 142 partly in-
closes one wire, and the two wires are held
one on top of the other.

For the purpose of guiding the wires into
the proper place for the grippers 142 to act
on and into the proper position in the slot in
the flier-head, I employ a spring 167, which
18 secured by the screw 168 to the forward
end of the vise-stand 139. (See Fig.6.) Said
spring 167 actsin connection with the guiding-
plal“e 127, before described, (see Fln 33,) fo
guide the wires onto the foldel-blade 32, and
fo hold them there during the bending opera-
tion. When the cam 150 commences to act

~against the roll 151, the movement of the

40
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slide 146 will be 1&,1)1{1 in order to qnmkly I'e-
lease the wires from between the gripping-

jaws after the twisting operation and allow .

the finishing-hook to be discharged from the
flier - head by the d1sc]1.:11f:-111ﬂ mechanism,
which I will now proceed to de%m 1be.

On the front end of the cam-shaft 6 is se-
cured the disk 155, having a pin 1506, adapted
to enter into the slots 10/ four in number in
the discharging-wheel 135 thereby tmmnﬂ‘
the same one- qtm;;tel of a 18‘5"01111:1011 for e&eh
complete revolution of the disk 155.

wheel 1568, which extend into a noteh 1567 in

- theperipnery of the disk 155, in orderto retain

the discharging-wheel 158 111 proper position,

80 that as the wire to be operated upon is fed

55

into the flier-head and below the retaining-
spring 123 it may cometo a point of rest mthm

~ the notahes 160 of the discharging-wheel,

| one—qua}_tel of &1@\“’0111131011 thereby carrying

which,after the finishing-hook ismade, rota,te%

~ the wire resting in the notch 160 along with it

60

out of the flier and discharging it from the

machine by a regular and positive motion.
- 1 will now briefly describe the operation of |
- my bale-tie machine to manufacture the fin-
ished hook 160.
drawings.)

A number of wires are placed in the slot
. 125, be‘bwe@n the guide-plates 111 and 112,

(Shown in Fig. 30 of the

7 _ Check-
- pins 159 are provided on the discharging-

on to the top of the folder-blade

H8.-

which acts as a supply-reservoir, with the ends
to be operated upon butting against the gage-
plate 116, and their other ends extending out
from the front of the machine and supported
on a bench or table. (Not shown.) The
lateh 114" of the weight114,slidingin the ways
115, 1s placed on top of the wires to insure
their dropping down into the notches 110 of
the earrier-wheel 109. The machine is now
put into operation, and through the cam 87

on cam-shaft 6 and bell-crank lever 93 the

carrier - wheel 109 is revolved, and as the
notches-110 therein pass under the slot 125 the
ends of wiresdrop into said notches and are

carried around intoline with the lower guide-
slot 121.

The plunger 96, with its blade 97, 18,
by the cam 37 acting on the bell-crank lever
03 through slide 94, brought into ifs highest
position, so that thelower end of the plunger-
blade 97 reaches a point above the wirein the
carrier-wheel 109. The plunger-blade 97, by
the continued revolution of the cam 87, de-
scends at the proper time, forcing the wire
which has dropped from the lowest noteh 110
in the earrier-wheel 109 into the slot 121, down
sald slot beneath the retaining-spring 123
and into the recess 126 in the flier-head,and
by means of the guiding- plate 127, which
is moved toward the flier-head at the proper
time by the mechanism hereinbefore de-

seribed, in connection with the guide-springs-

167, (see I'ig. 53,) the wire is gunided directly
a2, and spurv
a7 on the disk 36 in the flier-head. Therack
42 and slide 33 on the flier-spindle are now
moved backward toward the end of the flier
by means of the sleeve 15, actuated through

rocker-arm 11 by cam 8 {m cam-shaft 6. The

backward movement of the slide 83, through
the cam-slide 65 and roll (62 on the bar 59,

' moves said bar 55 inward and holds it there,

(see Fig. 31,) thus bringing the pins 57 and
58 over the wire 161. (See Kig. 25.) The
backward movement of the shiding rack 42

rocks the lever 47 through the intervention

of the groove 44 in said rack 42 and the roll
45 on the lever 47, (see Fig. 23,) causing the
presser-plate 52 to be raised to form the bend
162 in the wire. (See Fig.27.) The continued
backward movement of the sliding rack 42
causes the disk 33, carrying thefolder 32, and
the disk 306, carrying the pin 57, to revolve
through the intervention of the teeth 41 on
rack 49 ,engaging the pinion 39', which drives
the pimonq 35 and 36 (see Iig. 23) and bend
the end of the wire around the pins 57 and
(See Fig. 27.) The pin 37 draws in the
wire and forms the heel portion of the hool
166. The end of the wire bent over by the
folder 32 rests on the wire 161, and is held by

t the guiding-plate 127 1in ‘combination with

the guiding-spring 167. (See Figs. 6 and 33.)
The gripping-jaws 141 of the vise mechan-
ism, Qpemted by the slide 146, in connection

IWlth the spring 149, now close on the wires

just in front of the fiier-head and hold them
firmly dmmﬂ the revolution of the flier,which
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twists the wires together at 165, back of the
vise mechanism. The flier is revolved by

‘means of the crank-arm on shaft 17, turning

the star-wheel 21 and its gear 26 one-{ifth of
a revolution, which, through pinion 27 on the

flier-spindle, causes a very rapid revolution.

of the flier-head containing the hook to twist
the wires together, as above stated. During
the twisting operation the guide-plate 127
moves back away from the guiding-spring
167 (see Iig. 33) and leaves room for the fin-

‘ished hook 166, when the flier stops revolv-

ing, the jaws 141 being opened, to be carried
around and dropped out of the machine by
the discharging-wheel 158, operated by the
disk 155 on the cam-shaft 6, (see Fig. 4,) the
pivoted bar 55, carrying the pins 57 and 553,
having moved outward to leave a clear space,
as above described. The operation is then
repeated, and for each revolutionof the driv-
ing-shaft 8 one finished hook 166 is made.

It will be understood that the details of

- construction of the several parts of the differ-
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ent mechanisms shown in the drawings and
hereinbefore described may be varied some-
what, if desired, without departing from the
principle of my invention.
- Having thus described my improvements
in machines for making wire bale-ties, what 1
claim as my invention, and desire to secure
by Letters Patent; is—

1. In a bale-tie machine, a supply-reservoir

for holding the wires to be operated upon,

and a carrier provided with a groove capable
of receiving but one wire at a time prepara-
tory to the movement thereof toward the
flier, and mechanism for causing said groove
to be presented to the lower end of the reser-
voir at regular intervals,in combination with
a flier adapted to revolve to twist the wires
together, and carrying thereon mechanism
for bending the wire, and means for operat-
ing said mechanism, consisting of a sliding
rack and a pinion carried on the flier, sub-
stantially as set forth.

2. In a bale-tie machine, the positive inter-
mittent feeding mechanism consisting of a
notched carrier-wheel adapted to .carry the
wires to be operated upon into position to en-
ter the flier-head, in combination with a ver-
tical reciprocating plunger to force the wire
after it has left the carrier-wheel down into
the maehine to be operated upon, and means

for operating said carrier-wheel and plunger,

substantially as shown and described.

3. In a bale-tie-machine feeding mechan-
ism, the combination, with the carrier-wheel
109, provided with notches 110 and ratchet-
teeth 108, operated by a pawl on a hinged
lever connected with and operated by a bell-
crank lever, of a vertical reciprocating plun-
oer 96, carrying a plunger-blade adapted to
engage and force down the wire after it leaves
the carrier-wheel into the machine to be op-

erated upon, and a slide connecting said
plunger with the bell-crank lever which oper-

ates the carrier-wheel and said bell-crank

414,430

lever, and means for operating the same, sub-
stantially as shown and desecribed.

4. In a bale-tie machine, the combination,
with the flier carrying thereon mechanism
for bending the wire, of mechanism for oper-
ating the same, consisting of a sliding rack
and a pinion carried on said flier, substan-
tially as set forth. | |

5. In a bale-tie machine, a flier adapted to
revolve, consisting of a head portion made in

70

two parts, and a spindle portion connected

with the head portion, said head portion hav-
ing an opening to receive the wire and carry-
ing mechanism for folding over the end of

30

the wire, and mechanism for bending the wire

to form the heel and toe part of the hook, and
the spindle portion, carrying the means for
operating the mechanismsin the head portion,
in the manner substantially as shown and de-
seribed. S

6. The flier consisting of the head portion
made in two parts 29 and 30, adapted to be
detached from each other, and the spindle

tions, the main part 29 carrying the mechan-
ism for folding over the end of the wire and
bending it into the form of a hook, consisting
of a disk 33, carrying’ the folder-blade 32, a
disk 36, carrying the pin 37, said disks driven
by a system of pinions operated by a rack 42,
and a presser-blade 52, operated by a toothed
lever on said rack, and the secondary part
carrying the forming-pins 57 and 58, around
which the wire is bent, supported in a pivoted
bar 55, which carries the forming-pins toward
and away from the folder-blade 32, said piv-
oted bar being operated by aslide 33, all com-

Dbined together and operated substantially as
shown and described.
- 7. The combination, with flier-spindle 69,

carrying the rack 42 and slide 33 for operat-
ing the hook-forming mechanisms in the flier-
head, of a sleeve 15, for operating the slide 39,
and the nut 75, for operating the rack 42, said
nut being connected with said sleeve 15, and
the position of said sleeve and nut being ad-
justable on the spindle 69 relatively to each
other, substantially as shown and described.

3. In a bale-tie machine, the flier consist-
ing of a head portion and a spindle portion,
the head portion having a slot to receive the
wire, and carrying mechanisms for folding
over the end of the wire around forming-
pins for bending the wire into the form of a
hook and for releasing the wire from the
forming-pins, and the spindle portion carry-
ing arack, and a slide for operating the hook-
forming mechanisms, and sleeves for operat-
ing said rack and slide having a reciprocat-
ing motion and adjustable relatively to each
other, substantially as shown and described.

9. The vise mechanism consisting of the
stand 139, having two jaws 141, pivoted at its
forward end, and provided with slots 143, and
adapted to move toward each other-to grip
the wires and away from each other to re-
lease them, and a reciprocating slide 146,

00

portion 69, integral with one of the head por-
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‘moving in ways on said stand, and having

rolls at its forward end to engage the slots

143 in the jaws, and moved in one direction
by a spring and in the other direction by a

cam engaging a roll on said slide, substan-
tially as f:hown and described.

10. In a vise mechanism, the combination,
with the stand 139, having jaws 141 with blo‘rs
143 therein, and mclmed surfaces 154, pivoted
on sald stand and adapted to move toward
and away from each other, of a reciprocating
slide 143, having rolls 144 to engage the slots

143, and shoulders 153, to engage the inclined
surfaces 154, and means for operating said
slide to close the jaws fo grip the wires and

to open them to release the wires, substan-
tially as shown and described.

11. In a bale-tie machine, the combination,
with the flier adapted to revolve and having
a slot into which the wire enters to be oper-
ated upon, of a spring-guide and a movable
guiding-plate for directing the wire into the
proper positlon in the fliier and holding 1t

there during the bending operation, Sube.tan-.

tm].ly as sho*w n and descl 1bed. |

. In a bale-tie machine, the combin ation,
Wlth the flier-head having a slot therein mto
which the wire enters, and carrying a disk
with the folder-blade for bending the wire, of
a guiding-plate 127, adapted to be moved in

to gnide the wire to be c:-pemted upon onto |

[

on a revolvm odisk or w
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the folder—blade and to be moved out to re-
lease the wire, and means for operating said
guiding-plate 127 at regular intervals, sub-

_ stamtmlly as shown and described.

13. In a bale-tie machine, the combination,
with the flier adapted to revolve and carry-
ing mechanism for bending and forming the

: end of thetie, of mechanism operating inter-

mittently for dlscllm oing the finished bale-tie
from the flier, consmtmn of a disk or wheel
having notches in its peuphery in which the
wire rests during the operation of the fiier
and having slots ft:}r engagement with a pin
heeL and said revolv-
ing disk or wheel substantially as set forth.
lJ; In 1116611&1118111 for dlS(,h?Llﬁll’lO‘ the fin-

1 ished bale-ties from the maehme the combi-
i nation, with the wheel 158, havmﬂ notehes

160 in its periphery in which the main wire
rests daring the operation of the flier, and
slots 157 ’rherem and stop-pins 159, of a disk
155, carrying a pin to engage the slot 157 in
%md wh eel to operate the same intermittently,
and a notch to engage the stop-pins 199, and

means for oper atmﬂ* “said disk, 5111)5‘&@11131&11&?

a5 shown and deseubed

JOSEPIT EASTMAN MORSE.

Witnesses:
JOHN C. DEWEY,
HENRY H. YOUNG.
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