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UNITED STATES PATENT OFFICE.

GEORGE E. BULL, OF MONESSEN, PENNSYLVANIA, ASSIGNOR TO PZTTSBUBGH STIEL
COMPANY, OF PITTSBURGH, PENNSYLVANIA, A CORPORATICN OF PENNSYL-

VANIA.

T'o all whom it may concern:

Be it known that I, Grorez E. Buin, a

citizen of the United States, and resident

of Monessen, in the county of Westmore-
land and State of Pennsylvania, have in-
vented a new and useful Improvement in
Bale-Tie Machines; and I do hereby declare
the following to be a full, clear, and exact
description thereof.

- My invention relates to bale-tie machines.
The object of my invention is to provide a
simple and eflicient machine of this char-
acter in which a single strand of wire may
be fed continuously to.a cutter to be cut
into predetermined lengths, and then quickly
bent and twisted to form a single loop tie,
the operations of looping and twisting be-
ing done with great accuracy and rapidity
insuring the continuous operation of the
machine without interruptions due to- fail-
ure of the parts to operate in unison, and
so produce defective ties. o

To these ends my invention comprises the
novel features hereinafter set forth and
claimed. ' :

In the accompanying drawings, Figure 1
is-a plan view of my improved machine
partly broken away. Fig. 2 is a side eleva-
tion partly broken away; Fig. 3 is an en-
larged sectional view of the bending and
twisting mechanism; Tigs. 4, 5 and 6 are
details of the bending and twisting mecha-
nisms showing the steps of the operation;

Tig. 7 is an enlarged section on the line.

7—17, Fig. 1; Fig. 8 is an enlarged section
on the line 8—8, Fig, 1; Fig. 9 1s a similar
view to Fig. 8 showing the parts in a-dif-
ferent position; Fig. 10 is a view similar
to Fig. 8 showing the parts in a still dif-
ferent position; and Fig. 11 is an enlarged
section on the line 11—11, Fig. 15 and Fig.
19 is a face view of the cam for operating
the clamping jaws and the wire cufting de-
vice..

In the drawings, the numeral 2 designates
a suitable stand or frame on which the ma-
chine is mounted. The shaft 8 is the main
power-shaft mounted in' suitable bearings
3¢, said shaft having the tight and loose
pulleys 4 and 5. Any suitable power may,

of course be employed to drive the machine.”

At the outer end of the shaft 8 is the
double gear 6 which is arranged to be
slipped on a feather key -and is retained
in position by the washer 7. Different
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sized gears 6 may be emploved in making
of different lengths of bale-ties. The gear
6 transmits motion through the intermedi-
ate gear 8 and the gear-wheel 9. The inter-
mediate gear 8 revolves on the pin 10 which
is .adapted to be moved in the segmental
slot 11, for adjustment of said gear.
gear 9 is mounted on the shaft 12 of the-
wire-feeding  mechanism.

The standard 13 forms a besring for the
shaft 14 which receives motion from the
shaft -12 - through. the gears 15 and 16.
The shafts 12 and 14 carry the feed-rolls
17 and 18 which operate continuously into
a suitable guide 19. The wire may be fed,
however, by any suitable’ mechanism and
as the feeding forms no part of my inven-
tion, it will not be necessary to refer to the
same in further detail.

The double-gear 6 meshes with the gear-
wheel 20 and said gear-wheel 20 meshes in
turn with the gear-wheel 21, In this man-
ner, motion is transmitted to the- cutter-
head shaft 22 which is supported in the
standard 23 of the bed, and said shaft car-
ries at its forward. end the cutter-head 24,
This cutter-head 24 has a slot 25 cut in its
periphery, and the smaller diameter of said
cntter-head is the:same as that of the feed-
rolls 17 and 18; said cutter head being so
geared as to make the same, or practically
the same, number of revolutions as said
feed-rolls. ‘ :

A fixed cutter 26 is inserted in the cutter-
head, and the coacting cutter 27 is fixed

The -
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in the block 28, (see Fig. 3,) which is pivot- -

ally mounted on the pin 29. The spring
seated: in the cutter-head and ' bearing
against the block 28 acts to hold the. cutter
97 normally out of engagement with the
cutter 26. The block 28 has the lug 31 pro-
jecting beyond the rim of the cutter-head,
and, through the mechanism acting on said
lug to be hercafter explained, the cutter 27

"is moved forward to coact With the eut-

ter 26. ,

On the shaft 3 is the miter-gear 32 with
the spur gear pinion 33 which meshes with
the gear-wheel 34, said gear-wheel making
a revolution to each bale-tie formed. The
gear-wheel 84 is secured to the hub of the
miter-gear 35 which is fixed on the short
shaft 36 supported in bearing 37. The
miter-gear 35 meshes with the miter-gear 38
fixed on the short shaft 39 which is sup-

100

105

110




10

15

-20

25

30

38

40°

&5

60

straight’ pﬂrmon

':1110 er-68.

split-block

2

por ted in uhe bem‘ino 40. On the opposite
end of the shaft 39 is the cam 41 carrying
the lug 49. Mountcd n smt ible bearings
43 is the shaft 44. ,uecur tto gaid shaft
44 are the srmg 45 and lodsely mounted in

the outer ‘ends of said arms 1s the rocker-

shaft 46. Secured to the shaft 46 at inter-
vals are the split-blocks. 47 secured-to. said
shaft by the bolts 48.  Mounted .on the
blOCk‘S 47 are the fingers 49 with the outer
bluumted ‘ends B50. Cne of said fingers
has the Iug 5L.at it inner end which is in
the path of movement of the lug 42 of the
cam 41. Mounted on the rocker-shaft 46
is" the voller 52, which is-engaged by-the
53 of the cam 41, and the
curved portion 54 for the purpose more fully
hereinbefore set forth.

The wire 55 which is fed into the machine
by the feed-volls 17 and 18 is passed ‘Lhrough
the guide 19 Lndel_ the cutter-head 28 and
into the holder Thig holder is provide
with - the slot 5 z to receive the remevable
member 58 having the groove 59 formed
therein to-receive the wire 55.
58 is slotted transversely at intervals as at

60 to permit:of the entrance info said slot%

of the fingers 49. =

Toclose the groove 59 and retain the wire
therein, I provide tho movable cover-pieces
61 which are arranged between the cut-away
portion 60 on the holder 3 56, and said cover-
pleces are mounted on the hanger-arms 62
which are secured at intervals to the rocker-

-shaft 64:by means of the bolts 65.”

Mounted on the rocker-shaft (4 is the
splii:—bloc]f 66 secured in place by the bolt
67, (see Tig. 11). This block 66 carries the

to.a bI‘uCk\Jb 70 on the fram me, the opposite

end of said spring being connected to the

projection 71 on the block 66. This spring

69 acts to normally hold the finger 68 in the
position indicated in dotted lines.

Mounted on the rocker-shaft 46 is the
79 which carvies the frip-finger
73 vwhich is adamod to engage the finger 68.
When Lh@ trip-finger 73 1s In engagement

“with the finger 68, (171d wi d trip-finger 75 is

advanced by Lhe action of the cam 41 engag-
19 the roller 52, the ﬁnoer 68 will be moved
into the position mdlcated, in full lines Fig.
11, whereupon the shaft 64 will be rocked

’ md the hanger-arms 62 moved ocutwardly so

S to withdraw the cover- pieces to permit

the wire to be withdrawn by the fingers 49

om the holder 56, a]l as mors fully herem—
afuer setforth.

“Befween the fra ’ne—pl_ecesr 74 1s Iormed,
-1he guide 15 whmh is in alinement with the

groove 59 of the wire- holfler and the wire is

‘held } by the fingers 49 in: said guide during

the' twisting operatlom as will - ‘more nhly
heremafuer appear.

Refe‘frmg to Tig. 3, the bevel-gear 02 on |

The holder-

L’* spring 69 is secured at one end

1,400,087

-the shaft 8 meshes with the bevel-gear 77

which is keyed on the end of the bendind
and - twisting-head: 78 which  is-supported
in ‘the-bracket 79, and carries the coliar 80
Vlgh an annular- crroove 81 formed therein:
>ing 82 -on the levers 84 -(only one of the

'1e‘fers being shown), enter the groove of the

collar 80 a nd said levers ave keyed o1 oppPo-
q1«e enfls of the-shaft 86 which has a bear-
ing in the bnc]xet 79. 'The levers 8¢ with
the pin 86 form substantially = yoke. The
lever 84 carries the roller 88 whhh 15 adapt-
el to roll:on the groove 89 in the cam 90
formed on the mmde of the gear-wheel 54.
A pin 91 passes through the “collar 80 and
ig {astened to same, end said pin - passes
through “an elonmml slot 992 in- the head

78, said elot pelmlttmg the pin with tna,

collar 80 attached to move lengthwise on the

head 78, but said collar and said pin must.
rotate with said head.

The pin 91
passes through a hole in the slide 9J7 which
slides in a groove in the side of the head 78.
The slide 98 carries on its forward end the
bending-member 95 pivoted en the pin 96

fixed in the slide 98. The bending-member
95 has +be irregular. or. cam-slot 97 The -
“head 78 is t‘mﬂreo at its front end and partly -
Under the bending member 9%

cut away.
is inserted the fixed plate 99 whic ch carries
the pin 100 extending through the groove
97. 'The plate 99 has the jaws 101 and 102

also

70
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50

and inclined phnes 104. "The phte 95 car-

ries at its front-end the pin 105. The above
c scribed bending and twisting mechanism
forms no part of my present invention bat

is the twisting and ben ding mechanism illus- -

tlateu and described in a patent to Wilber
nery No. 1,163,902, Dec. 14, 1915,

A guard. 106 i 18 prowderl o keep the wire

in posmon on the tapered end ef the head

78 and jaw 102.

~ Pivoted on-the frame at 107 is the arm
108 provided with the anti-friction rollers
109 and 110.  The roller 109 is ad‘mptnd to
engage-the projecting portion 31 of the lever
28, and-the roller 110 is adapted to be en-
caged- by the cam 111 in the gear wheel 34.
The operatlon of parts is s¢ timed that u pon
each rotation of the gear wheel 34 the cam
111 will act through’ ’r he lever 10‘3 to operate
the cutter.

Mounted on the. plvot 112 are the clamp-
ing levers 113 and 114 carrying the clamp-
ing jaws 115. The clamping lever 113 has
the extension member 116 provided with the
111% 117. Links 118 and 119 connect the lug
17 with thé lug 120 on the clamping lever
114 The. plvot‘d pin 121 connectmo the

links 118 ‘and 119 ‘is mounted on a blod*
122 moving in the guide 123.

A gpring 124
is conneotefl to the block 122 and to a sta-
tionary support 125.

At the opposite end of the block 198 is-

the roller 126 which. is engaged by the up-
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per end of the lever said lever being
pivoted at 128 to the fmme This laver
carries the roler 129 which engages with the
face 180 of the cam 76 and said cam acts
through said lever to open and close the
g jaws 115

“In the ope eration of the Pm{:hine, the wire
is fed "OHLIHUOUSH' bw the feed rolls 17 and
18 to the guide 19 and f
into the groove 59 in the older 06
soon as-the wire has been fed to the 1 1_;,1
required, the cutting mechanism operated
bjg the cam 111 acts on the 1e*fer 108 to op -

b
1927,

!

ate the cutter, Imm v the wire is cut,
the lug 42 on the cam 41 acts in .conmcl.
with - the Iug 51 of one of the fingers 49,

whereupon the shaft 46 is rocked so that the
fingers 49 are brought up into s horizontal
position, and at the same time the roller 52
engages the straight face 53 of the cam 41
and the rock shaft 46 is moved over to the
left, as indicated in Flg 9, ca--.ymg with it
the fingers 49 until the bi fureated ends 50 of
sald fingers pass tm’OUOI the cut- -2Way por-
tions 60 of the hold er, as ind c ted in Fig.
9. As the straight wa 53 of the cam 41
continues to bear against the rol ler %) the
voller will be moved st JU fzu ther o the lef
and the reck shaft likewise, so thm* the trip
fingers 73 is advanced bearing against the
ﬁl"0‘°1' 63 and acting to rock the shaft 64
carrvmo the hanoel arms 62 thereby mov-
ing the cover- pieces 61 out of the way as
indicated in dotted lines IF ig. 11, Just
soon as the cover-pieces are withdr rawn, the
lag 42 of the cam 41 looses contact with the
1110 51 and the fingers are free to move to
the position indicated in Fig. 10 ca rrying
the wire down info the mudes 75. ”“ho inner
end of the wire drops into the position indi-
eated in Fig. 4 and the be"lchnr* operation
then takes place by which the wire is bent
into position mﬂlcz‘ted in ¥ig. 5. The grip-
ping jaws 115 are then bz O"Ov‘é inte position
to 0‘1‘1p the wire by the action of the cani 130
operating on the lever 114 which throws the

ohmmno jaws into closed position, as indi-
cated in Fig. 7. With *he wive elamped

in this manner, the twisting action takes
and the wire is twisted as indicated
in Fig. 6. Just as oon as the M'lpmncv jaTs
take 101d of the wire, the fingers 49 are
freed from the wire, as ihe roller 52 passes
from the face 54 to the receeding portion
542 of the cam 41. This brings the fingers
hack to normal position, as “indicated in
Fig. 8.

What I claim is:

1. In a bale-tie machine, the combination
of feeding mechanism, cutting mechanism,
bending and twisting mechanism, clamping
mechanism comprising pwotah\/ mounted
clamping members, toggle-links cmmec*rmcv
said members, 2 guide, 2 “block in said cmc’e
said ‘;:ogg]e—links being connected to said

Li'om the guide passea ‘

as.

block, a lever engaging said bleck, and a con-
tinuously rotating cara-member ada wpted to
enﬂ‘we sald Jever.

In a bale-tie mac chine, the ccmblnfmon
oi feedir ng mechanism, cutting mechanism,
hending and twisting mechamsm, l“mmw

mechanism nommnswm pivotally mounted
(‘hmpmo dmmbers, toqgle links connecting
said members, a guide, a block in said 1:16
to which said toggle-links are 'fwmmcve&, a
spring connected to said block and to per~
manently support a lever engaging said
block, and "'a continuously. 1'ot‘1t1‘10 cam-
member adapted to engage said lever.

3. In a bale-tie mfxchmen the combination

of feeding mechanism, a rod havmc a longi-

tudinal slot formed therein to re ceive the
wire, sectional cover-pieces for said slot,
means for withdrawing said cover-pieces,
and fingers adapted to engage the wire as
said cover-pieces withdraw to support and
lower the same into position for bending
and twisting.

4. Tn a bale-tie machine, the combination .
of feeding mechanism, a rod having a lon- !

a

75

80

gitudinal slot therein to receive the wire,

movable sectional cover-pieces for said slot,
means for withdrawing said cover-pieces,
and means for supportmo and lowering the
wire after said cover-pieces are withdrawn
into position for bending and twisting.

5. In a bale-tie machine, the combination
of feeding mechanism, a rod having a longi-
tudinal slot therein to receive the wire, mov-
able sectional cover-pieces for said slot,
means for withdrawing said cover-pieces,
transverse slots formed 1n said rod, and fin-

ers adapted to enter said slots to _support
N fl lower the wire as said cover-pieces are
withdrawn into position for bending and
twisting.

6. In a bale-tie machine, the combination
m feeding mechanism, a rod having a longi-

udinal slot therein to receive -the wire,
swmomu cover-pieces for said slot, a shaft,

arms on said shaft, a rocker- shaft looqely

mounted on said arms, fingers ecm"ed to
said rocker-shaft, a lug on one of said fin-
gers, a rotary cam, 8 luo on said cam adapt-
ed to engage said first named lug, the pe-
riphery of “seid cam engaging said rvocker-
shaft, Wbercby said fingerg are lifted to en-
gage said wire when said cover-pieces are
withdrawn to support said wire and low-
ered to bring said wire 71110 position for
bending and tw1st1naf

7. Tn a bale-tie machme. the combination
of feeding mechanism, a rod having a longi-

Jdln‘ﬂ slot therein fo. receive the wwire, a
rock shaft, hanoer mounted on. said shaft,
cover-pieces carried by said hanger %d‘l{\ted
o close
said shaft, a t"lp -finger engaging said first
named ﬁnger means for moving said trip-
finger Whereoy said cover-pieces are with-

"‘()

85
106
110

115

said slot, a spring actuated finger on -




ot

10

drawn

4

from-said slot, and means for sup-
portmg said wire when said cover pieces are
withdrawn.

8. In a bale-tie machine, the combination
of feeding mechanism, bending and twisting

mechanism, a rod having a lo*wnudmal slot

therein to receive the ¥ wire, a cover for said

“slot, means for withdrawing said cover, a

series of transfer-fingers, a rod upon which
said fingers are mounted, and means for giv-
ing said rod a combined movement of rota-
tion fm& translation to remeve the wire {rom
said slot and transfer it to said bendma and
twisting Yn@ch@msm

9. In a bale tie machme the combmatlon

8 rog, tra
,mefmo for Lifting said transfer fingers, ad-

1,400,987 .

of feeding mechanism, bending and twist-
ing me chanism, a rod hwmg a lonletvdmal
slot therein to': ecelve the wire, a cover for
sai
b

i

n

t th
d slot, mczws for withdrawing said cover,
wsfer-fingers mounted: on said ‘red; 20
vancing and Tower ring same to remove wire
from said slot and transfer it to said bend-
ing and t'msmm mechanism

Tn tes timony Wheveof I, uhe said GDORGJ_;
. Burz, have hereunto set my hand.

GEORGE E. BULL

25

WV't nesses :
Rorr, D. Torren,
Jorxw I WirL.



