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| 12 Claims.
This mventlon relates to improvements in
baling machines partlcularly of the type dis-

_closed in United States Patent 2,331,818 and co-
pendlng United States application Serial Num-
ber 673,375, filed May 31, 1946, now Patent No.
2,581,776, and the prmcmal object of the inven-
tion is to provide an improved and srmphﬁed-
machine which will effectively and tightly wire-

bind boxes or other non-compressible material
10

as well as material which can be compressed.

A further important object is to provide an
improved wire-welding mechanism which will
materially increase the strength of the weld

to provide a stronger and safer Jmnt between the

ends of the bmdmg wire.

A still further important obJect is to prev.rde_

means for attomatically aligning a box or bundle

in the machine for the tie and providing im- .

| proved means for foldmg the wire about the_ -20

box.
One of the pr1nc1pa1 features of the 1nven-

tion _con51ste in providing a machine of the type
referred to with a pair of air-operated wire-
gripping mechanisms slidably mounted In the

operating ram of the machine and arranged 1o

grip and pull the wire to tension same after it

(CL 100—3)

| ﬂ __ 2 ’
A further feature con51sts in prowdmg means-
for automatrcally moving one of the folder arm

assemblies against the box or bundle to p031-

 tion same for the tie.

~ catching of an overhanging part of a

A still further feature conSIsts in prov1d1ng 2
folder arm assembly- which will eliminate the
a Ccompres-

- sible bundle by the folder arm as 1t I‘ISES to fold
- the wire about the bundle. | -

15

25

has been folded around the box or bundle and

until the completion of the weld joining the wire

ends. |
Another important feature is to provrde-- an

30

improved arrangement of welder jaws which have

an elongated stroke in the wire path to eliminate
missed welds and which provide a weld wherein
the axes of the wire sections either side of the
welds are in alisnment to provide axial loadlng,
giving a materially stronger and safer joint.

A further important feature consists in pro-

Referring to the accompanymg drawmgs.
Flgule 1 is a front elevational view of the ma.-
chine.

Figure 2 is an enlarged front elevatmnal view
of the upper portion of the machine showing the
folder arms, the ram and the bundle alrgmng
side-shoving ram.

Figure 2a is an enlarged perspectwe Vlew of
the left hand folder assembly and bed plafe
showing details of the folding fingers and wire
guide groove arrangement for feeding wire across
the bed plate. |

Higure 3 is a hor1zonta1 section taken on the
line 3—3 of Figure 2. -

Figure 4 is a diagrammatic view of the pres-
sure air system of the machine.

Figure 5 is a diagrammatic VIEW of the elec-
trical system of the machine. |

Figure 6 is an enlarged plan sectmn on llne'
E—6 of Figure 2 of the ram showmg details of
the wire gripper. |

Figure 7 is an enlarged front elevational wew'
of the upper portion of one of the folder arms

- showing details of the folder fingers.

35

viding means to automatically bend the top over~

lapping wire end downwardly from an exposed

40

position upon completion of the weld to prevent
catching the hands or clothing of a person han-

dling the bound box or bundle.

A Turther important feature consists in pro-
viding improved and simplified folder arm ar-
rangement to fold the wire around the bundles

or box and providing improved foldmg fingers
pivotally mounted in the folder arm and co-op-

erating with a slmple ledge on the ram to turn
the wire over the. top of the bundle.

45

x4

Figure 8 is a side elevational view of the upper
portion of the folder arm showing further de-
tails of the folding fingers.

Figure 9 is an en.larged Vertma,l sectmnal vlew |
through the ram taken on the line 8—9 of Figure

6 and showing the arrangement of the welder
electrodes and the wire bender. |

Figure 10 is a vertical section threugh the ram
taken on the line 10—I0 of Figure 6 end en-
larged to show details of the wire grippers.

Figure 11 is a side elevational view of the me-' *

chine and frame showing the manner in which

the moveble folder arm guide is guided into the
ram during the ahgmng of the bundles or boxes.

Figure 12 is a front eleva,tmna,l Vlew of the
welder electrodes. |

The machines shown and descnb_ed in the
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aforesaid patents comprise primarily the ar-

rangement of co-operating mechanisms whereby

a8 pressure ram operates to compress the ma-
terial of the bundle upon a fixed bed plate and

a length of wire measured in accordance with the
movement of the ram is fed beneath the bundie
and is subsequently bent upwardly along the
sides of the bundle and then bent inwardly over
the top thereof with the ends overlapping and
finally the overlapped ends are welded together.

The expansion of the compressible bundles upon
release of the ram results in the tensioning of
the binding wire, ensuring that the bundle will
be tightly and securely tied.

This reliance on the expansion of compres-

sible material following release by the ram to

tension the binding wire renders the machine
unsatisfactory for binding non-compressible ma-
terial, such as boxes or the like or stacks of non-
compressible and non-resilient ELI’olClE‘,S or meg-
terial.

One of the major aspects of the present inven-
tion is therefore to provide a machine in which
the binding wire will be folded about the bundle
or box tie and will pbe properly tensioned prior
to the weld to enable such non- -compressible ma-
terial or boﬂes to be tlghtly and seourely wire-
bound.

Another important aspect is to incorporate in
the machine a novel arrangement -of welding
electrodes to increase the strength of the weld,
providing a -stronger and sSafer joint and to
eliminate missed welds.

‘Other improvements and advantages Wlll be-
come apparent from the following detailed de-
scription.

Referring to the drawings, the machine illus-
trated comprises a pair of uprights | and 2 con-
nected at the top by a cross bar 3, and inter-
mediate of their height by g horlzontal bed plate
4. An air cylinder 5 is centrally mounted on the
cross bar 3 and the piston § extending therefrom
supports the ram T which is formed with vertical
ribs 8 shdebly engaging 111 glOOVES 9 In the up-~
rights. |

A horizontal bar 10, shown . in Figures 2 and 3,
is mounted on the front edge of the hed plate 4
and is formed with a groove i in its upper edge
into which the binder wire is guided to pass under
a box or bundle placed upon the bed plate., The
right-hand end of the groove {1 is widened to
slidably support a grooved bar 12 mounted on a
slidable bracket plate 13 which slides between

the bar 0 and a similar bar 14 seoured fo the

bed plate.

Slrdmg vertically between the upright f and
a vertical guide 15 is a folder arm 16 provided
with a dove-tailed rib l'l engaging in a dove-
tailed groove 8 formed in the guide 185.

Extending forwardly from rib I1 of the folder
arm 16 adjacent the top thereof is a lug 8 which
extends through a vertical slot 29 in the guide.

A cylinder 21 is attached to the outer face of

the guide 15 and its piston 22 is adapted to en-.

gage the lug 18 to effect the vertical movement of
the folder arm 8.

Secured to the slidable bracket {3 is 5 verti-
cal guide 23 similar to the guide 15, being formed
with a dove-tailed groove 24 in its inner face and
a vertical slot 25 communicating w1th the groove
24,

Sliding between the upright 2 and the guide
23 is @ folder arm 2§ similar to the folder arm
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4
6, being provided with a dove-tailed rib 27 en-
gaging in the guide groove 24.

A lug 28, extending outwardly from the folder

arm 26 through the vertical guide slot 25,
adapted to be engaged by the piston 29 of an elr
cylinder 30 secured to the guide 23.

The vertical movement of the folder arm 2% is
thus accomplished by the upward movement of
the piston 29, engaging the lug 28, forcing same
upwardly in the slot 25 to carry the folder arm
26 upwardly. Thus the folder arms 16 and 26
are actuated in a similar manner by the pistons
22 and 29 respectwely |

In the case of the folder arm. 16, its movement
is entirely vertical and its guide 15 is secured
to the upright { above and below the limits of

.movement of the folder arm.

Since the guide 23 for the folder arm 26 is
secured to the guide bracket plate [3 the whole
folder arm assembly, including the guide and
folder arm, is-movable laterally to accommodate -
the various widths of boxes or bundles B placed
on. the bed plate.

oecured to the right-hand guide 23 is a piston
rod 3! moving in the air cylinder 32 secured
to a lateral extending frame 23 carrying a wire
guiding grooved bar 83’. This piston- effects the
lateral movement of the folder arm assembly and
slide bracket 13.

Secured to the front face of the ram T is a
vertical plate 34 formed with an outwardly ex-
tendlng flange 35 along its lower edge.

- The upper end of the guide 23 is guided be-
tween g boss 36 on the ram 7T and a boss 37
formed on the plete 34 as 1llustrated in Flgures
11 and 9.

Referring to the detads of the folder arm 26 |
shown in Figures 7 and 8 (which details are the
same for folder arm 18§), it will be seen that the
upper end of the folder arm is prowded with a
vertical slot 38. Projecting upwardly from the
slotted folder arm end adjacent the outer. edge
are a pair of extensions 39 ang 40 with the in-
ner extension 39 adjacent the ram 71 (Figure 8)
being relatively shorter, and the outer extension
40 outwardly of the ram being formed with a
laterally turned upper end 21 formed with a wire
guide groove 42 in its upper surfeoe and 2
bevelled stop surface-43 at its inner end. (Simi-
lar details of the folder arm ! 6 are olearly shown
in Figure 20.)

Pivotally secured in the slot 33 at the inner
edge of the folder arm is a curved finger 44, the
angled free end of which is provided with a, W1re
guide groove 45,

Pivotally mounted between the extensions 39
and 49 is a second finger 46 which engages the
finger 44, being pr ovrded with a curved surfaoe
ﬂ to conform to the curved surface of the ﬁn_ger

The inner angled end of the finger 46 is pro-
vided with a wire guide groove. 48, while the upper
edge of the finger is provided mth a guide groove
49 in alisnment wwth the groove 42 in the ex-
tension end 41.

The inner edge of the folder arm is also pro-
vided with a guide groove 58 and this groove
intersects the outer edge of the lower end of the
finger 44 which is provided with an ehgning
groove 5l1.

As shown, partlcularly in Flgure 6 and in Fig-
ures 7 and 8, the ram 1 is provided with g, ledge
$2 which extends across the front of the uprights
| and 2 to operate the fingers 44 and 46.

As shown in Frgure 7 in solid lme the normal
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-position of the fingers is inwardly of the inner
edge of the folder arm with the upper finger 46

abutting stop surface 43. It will thus be seen
that, as the folder arms move upwardly to fold
wire fed beneath a box or bundle placed on the
bed plate around the sides of the box, the wire
guide grooves 50, 51, 45 and 48 are in ahgnment
to receive and gmde the wire as it is folded up-
wardly.

‘When the folder arm reaches the ram ledge

‘52 the upper surface of the finger 46 projecting
~ inwardly of the lateral extension 41 of the folder
arm will be engaged by the ledge and because of
the angled position of this finger 46 it will be
- swung downwardly, forcing the finger 44 out-

wardly to bend the wire over the top of the bundle

or box.

To provide the desired bendmg of the wire it
is essential that the pivot of the finger 44 be lo-
cated as closely as possible to the box or bundile,
and since its upper end must be in alignment with
the inner edge of the folder arm the second finger
46 is required to effect the turning movement of
the finger 44. Without the second finger 46 the
reaction of the ram ledge would act directly
through the pivot point without eﬁectmg a turn-
ing moment.

2;324,27.0.

I
make the micro-switeh 61, which is arranged to
effect the stopping of the wire feed, as will be seen

’ on reference to Figure 5.

10

<0

20

The dotted line showing of the fingers in Fig-

ure 7 illustrates the position which they assume
when the folder arm has reached the Iimit of its

upward movement.

Since it is desirable that one end of the fwn'e'

being folded about the box be consistently under
the opposite end of the wire, the fingers of the
left-hand folder arm 16 are slightly longer than
the fingers of the right-hand folder arm 26, so

that the left-hand wire is folded first to he be- |

neath the right-hand wire.

The actual details of the wire feed mechanism
‘and the mechanism for measuring and cutting
the wires to the correct length for the bundle or

30

The pivot of the arm 59 is in a member 59" mov-

able laterally by the operation of the solenoid 62

to move. the arm out of engagement with the
spindle threads. This solenoid normally operates
before the arm 59 is raised sufficiently to make

the micro-switch &1 and allows the arm to fall,

but in the event that the wire is fed beyond the
specified limits the arm will operate the switch b
to stop the feed. |

The wire cutting and measuring. device In-
cludes a plurality of movable switches which are
illustrated dlagrammatlcally in Flgure 5 na,nd
shown in Figurel.

Referring to Figure 1, it will be seen that shd-
ably mounted on the frame 33 is a suitable wire-
cutting and marking device 63 which is caused to
travel on the frame by means of an endless cable
64. This cable is connected to a lug 65 extending
from the ram 1 and extends upwardly, passing
over a pulley 86. Adjustably mounted at the top
of the ram frame and returning downwardly it
passes over 2 pulley 67, then extends horizontally

‘beneath the bed plate 4 around the pulley 68

mounted on the back of the bracket {3 so that the
transverse movement of the bracket to accommo-
date different widths of boxes or bundles wil] alfer
the position of the cable correspondingly, From
the pulley 68 the cable returns horizontally and

- extends beneath the frame 33 passing around the

45

~ the cable.

40

‘box being bound are fully described and shown -

in detail in the aforesaid Patent No. 2,581,776 and
are shown principally in diagrammatic form in
the instant drawings as the specific operation of
these parts forms no part of this invention. |

Essentially the wire feed mechanism includes
the motor 53 which drives the vertical spindle 54

40

through & suitable clutch 55 operated by the

solenoid 96, as shown in Figure 1 and diagra,m-
matically in Figure 5. |

Mounted on the spindle 54 is a roller 51 which |

co~-operates with a similar roller, not shown, to
feed the wire W towards the machine. The wire
after being driven between the rollers and
through 8 suitable stralghtenmg device 58 passes

across the frame 33 in a suitable guide slot and
is fed beneath a box or bundle placed on the bed

plate being guided by the grooved bar 12 and the

groove { | in the bar 10.
The control of the feed of the wire is effected

by an arrangement of movable swzltches as here-
~inafter described.

The wire feed preferably incorporates a safety '

device which will operate to stop the feed in the

event the wire should jump out of its groove, run
out or jam. In the instant showing the safety

device comprises an arm 59 adapted to engage a
longitudinally concaved threaded portion 60 of
the spindle 54, the centre of curvature of which
is the pivot of the arm 59.

The arm 59 has its outer end normally engag-
ing the threads of the spindle 54 so that an over-
trave] of the wire beyond the size of the maximum

box or bundle will move the arm upwardly to

60

55

pulley 69 which is held under tension by & spring
160 and from thence it returns horizontally and

‘passes over g pulley 11 mounted on the frame and

then returns upwardly to the lug 63.

The sliding carriage of the wire cutter 63 is
provided with an extension 12 which is secured to
The spring 718 holds the cable taub
and the adjustable pulley 66 enables the adjust-
ment of the cutter to provide the correct length
of overlap of the wire when folded around the
boX.

The cable 64 and the shdable cutter Operated
thereby are operated directly by the movement of

“the ram 7 as it moves into engagement with the

box, so that the length of the wire on the right-
hand side is determined, the cutter being ﬂper-
ated as hereinafter described.

A grooved bar 73 aligns horizontally Wlth the
bar or frame 33 and extends from the left upright

1 of the frame and has a slidable carriage 74

mounted thereon carrying a contro] switch 73.
An endless cable 76 is connected to a lug 17 ex-

tending from the left side of the ram 7 and ex-

tends over :a pulley 78 mounted at the top of the

- ram frame and returns downwardly under a pul-

60

6o

70

16

ley 19 from whence it returns horizontally be-
neath the bar 13 and around an end pulley 86.

-The cable after passing around the pulley 88
returns and passes under a pulley 81 and returns
upwardly to the ram lug 17.

The carriage of the control smtch 19 is se-
cured to the cable 16 between the pulleys 19
and 80.

The movement of the ram thus causes: the'
switch carriage 14 to move corresponding to the
size of the bundle on the bed plate to provide the
correct length of wire to the left of the bed plate
to fold up and around the bundle or box and
overlap with the wire folded from the right s1de
of the bed plate. |

To effect the control of the wire feed to pro-
vide the correct wire length as described the con-
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trol:switch 15is arranged in the path of the wire

feed across the bar 13 and this switch:is a single

pole double-throw switech illustrated .diagram-
matically in Figure 5 and operated by engage-
ment of the wire being fed along the bar 52.

CArranged elther side of the bed plate to pro-
ject'into the path of the wire being fed across the
ved plate are:additional feed control switches 62
and 83 respectively, the switch £3 being arranged
at the left of the bed plate and the switeh:82 at
the right.

The contactls of the switches &2 and &3 are nor-
mally closed to ground as illustrated in Figure 5
but are operated by the passage of wire across the
ved plate and engaging their contacts to inter-
rupt the ground contiection to de-energize the
feed controlling solenmd 5%3 as will hereinaftier
be described.

‘With the drrangement of SWltuhES shown the
wire normally feeds to the switeh 82 and stops
upon -opening -switch 83 in preparation for the
binding of a kox or other material placed on the
bed plate.

The control switch §2 is -arr&ng—ed to prevent
wire feed past this switch when the folder arms
are ralsed since the alternate path from the
centire ‘contact of the switeh 82 is through the
safety switches €4 and 85 interrupted by the rise
of the folder arms.

Defined between the ram 7 and its front plate
34 is o vertical slot 88 which opens to the bot-
tom of the ram and extends transversely the full
width of the ram, and it is into this slot that the
wire is turned by the folding fingers 44 of the
folder arms. |

The wire tensioning mechanism to tighten the
wire about the box or other non-compressible
material -or object is particularly shown in Fig-
ures 6 and 10. This tightening mechanism in-
cludes two similar gripper devices which are first
actuated 1o engage the wire and to draw same
about the box or object to be tied. Fach gripper
is constructed as follows.

Slidably arranged in a groove 87 adjacent the
centre of the face of the ram 7 at the lower edge
thereof is a block 88 engaging on roller bearings 89

10
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arranged in the inner face of the groove 81. This

block 88 has an angled or bevelled outer face
which extends outwardly towards the centre of
the ram and is provided with a dovetailed guide-
way 98 on which a griprer or jaw member 91
siides. The block €8 is also provided with ribs 92
which engage in a groove 93 in the upper edge of
the ram groove 87 and ‘in the groove 94 formed
in the retaining plate 383.

An extension 8% of the gripver or jaw member
91 extends inwardly through a slot 97 in the ram
to project into the path of the piston 98 of an air
cylinder 88. The portion of the gripper 91 en-
gaging the dovetailed guideway 88 of the block
88 has an gngled inner face opposite to the angle
of the.outer block face so that the outer toothed
face 109 of the gripper is parallel with the face
of the ram.

. Acting to urge the block 88 to the outward end

of its stroke is a relatively stiff sprineg {84, while
acting to separate the block 88 and the gripper
extension 98 is a spring 182 which is weaker than
thespring {04, |

Slidably mounted in the: 1111‘181 face of the ram
plate 34 opposite the gripper 91 is a .co-acting
gripper 183 guided in a dovetailed gmove {04 de-
fined in the plate 24 and by bottom plate 195.
This gripper-member 103 is arranged to slide .on
the. roller bearings 196 -and is-held normally .at

b0
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the outward end .of :its:stroke by the spring 407.

‘With the wire:folded over by the folder fingers

into the slot/86 -and-between the: grippers or jaws

84 and 103 the outward movement of the piston 98

lirst-forces ‘the gripper ‘91 -along its slide ‘on the

block 88 which is held against the actmn ‘of :the
sprmg 182 by the stiffer spring ‘01,

The movement of the gripper continues-and
due to the angled sliding faces of the block “88
and the gripper:it-moves-outwardly to'engage the
wire ‘between ‘its toothed face 100 and the cor-
respending- toothed face 188 ‘of gripper 163. Since

further outward movement of the inner gripper-is

resisted wupon -gripping ‘the wire ‘the continued
movement of ‘the piston 93 effects movement 'of
the block-88 and the grippers together ‘to tighten
the wire, forcing same mwardly toward ‘the
centre of the ram.

To prevent undue squeezmg of the Wn'e it w111
be noted that the gripper extension 86 will en-
gage the block 68 after limited movement of ‘the
gripper and damage to the wire will be prevented.

An identical arrangement of grippers is pro-
vided on the opposite side of the centre of the
ram to tighten the wire fed in-by the folder fin-
zers of the opposite folder arm, llke 1eference
numerals indicating like parts.

Upon tensioning of the wire with the mecha,-
nism described the overlapped ‘ends of the wire
are ready to be welded together. “The welding

mechanism is shown particularly in Figures 9
and 12.

As shown, ‘the lower ‘welding  electrode
1948 is hinged to the body of the ram adjacent the
centre and extends through a vertical slot 110 in
the ram face, the slot also extending into the ram
rlate 34 ‘as shown in Figure 6. Thus the lower
welding electrode extends across ‘86 at the base
of the ram and underlies the cverlapped wires.

This electrode is connected through a suitable
high capacity flexible cable 111 -to the weldmg
transformer 112 mounted on the ram.

The top weider electrode 113 is in the form of
an angled arm pivoted at one-end at 118 gt the
rear of the ram in -an-insulated bushing 1§4’.
This ‘top electrode i3 is arranged to have its
iree end enter the vertical slot §i9 relgtively
hlgh up to catch wires ‘and force them down
on the lower electrode. This top mectmde is
connecied through the high capac L-',S? fexible

- cable 1i5 to the welding transformer.

To prevent the electrodes from shorting to

the frame, insulated op insuigving strips {18 are

secured to the ram and extend along the wall
of the siot 86 and right angularly along the wall
of the slot {18. The lower elect trods, like the up-
per electrode of caurs;, is pivoted in g suitable in-
sulated bushing i The arrangement of the

insulating strips | 56 is elearly shown in 1gire 6.
Referring to Figure 12, which shows the wire
contar*tmﬂ' ends of 'the electrode, it will be seen

that the free end {17 of the lower elcecirode is -

provided with a bevelled upper surface {18 which
is slightiy convex. The free end 149 of the up-
ter electrode, which is of a width somewhat
greater than the width of the Jower electy ode, is
rrovided with a Sumewbat curved wire contact-
ing surface {25 having a central bevelled -por-
tion corresponding to the bevelled portion of the
undger or lower electrode. ‘Thus when the wires
are pressed by the electrodes and welded it wiil
be seen on examination of Figure 12 that the
axes of -the wire portions W’ each ‘side of the
electrodes-are in a straight line and the welding
upon completion of the tie is subjected to an
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axial load only tending to shear the welded sur-
faces. This arrangement of providing axial load

- by forming the weld with bevelled electrodes, as

shown, greatly increases the weld strength up to

‘nearly the full strength of the wire.

" The movement of the upper electrode is ef-
fected by the piston 12! of the cylinder {22 and
upon completion of the folding and tensioning
of the wire this piston is operated as hereinafter

. described to engage the upper electrode and force

same about its pivot (14 downwardly to catch

the wires overlapped in the slot 86 and force
same down against the lower electrode.

It will be seen from Figure 9 that the upper

electrode operates against a suitable spring 123
which serves to return the electrode clear of the
slot 100 when released by the piston 21.

- To effect the energization of the transformer
relay 138 a suitable switch mechanism {24 nor-
mally opened by the plunger 128 is supported

- from the ram adjacent the upper electrode and

its plunger is normally held depressed to hold

the switeh open by the upper electrode in its
inoperative position. Thus movement of the pis-
ton 121 in forcing the upper electrode into weld-
ing position effects the energization of the weld-
‘ing transformer through the switeh 124, as will

be explained in conjunction with the elreult dia-

gram Figure 5.
 To eliminate the hazard of mmry from the
end of the upper wire of the weld means are
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deenergized de-energizing "the clutch solenoid-

56 stopping wire feed.

When the main switch {32 is operated to 1111-
tiate the machine cyecle, the main air valve l3|
Ficure 4, is also operated to move the ram 1
downwardly, and when the ram strikes a box

or bundle or object placed on the bed plate the

switeh 132 is closed through the plunger 133 to
connect the relay 129 to ground through switch
75 which has been positioned by the movement
of the ram through the endless cable 16, as pre-
viously explained, to stop the wire at the preper
length.

As will be heremefter explained in eonnectmn
with Pigure 4, the right folder arm has been
moved in by the piston 3! to align the box in
the machine against the left uprlght | prior to
the movement of the ram, and the wire cutting

‘mechanism 63 is positioned in accordance wﬂ;h

the movement of the right folder arm assem-

‘bly and the ram as previously described to pro-
vide the correct length of wire to the right ..of the

machine,

Upon the wire feedmg to the switch 15 after
the ram has been lowered and switch 132 oper-
ated, switch 75 is operated to open the wire feed
solenoid circuit and close the relay 132. Relay
{34 then effects the energization of the solenoid

i35 to allow air from the high pressure system

to enter the folder arm piston ram cylinders 21

~and 30 respectively and to epe’rete”the wire cut-

provided to force this wire down against the box

or object from an exposed position. This means

‘includes the cylinder 126 supported on the ram
~as shown in Figure 9 and provided with piston
127 which Operates through a hole (28 in the
ram.

This cylinder {28 and piston 127 are ebllquely'

arranged and the piston is adapted to move down
at such an angle that it knocks the end of the

top of the upper wire laterally and downwardly

below the weld and against the box or bundie.
This action is timed to occur while the wires
are still firmly held by the welding electrode.
Following completion of the weld, the length
- of which may be regulated through any suitable
timing device, for instance a bellows arrange-
ment 128’ herein shown in Figures 4 and 5, the
machine is operated to return to a normal posi~
tion. The manner in which this return is ef-
fected will be described in connection with the air

and electrical circuit diagrams, Flgures 4 e,nd 5%

respectively.

Referring to Figure 5, it will be seen that the
motor 83 for effecting the wire feed is continu-
ally energized but the wire feed mechanism as

actuated by the clutch 55 is operated only when
129 is energized. Unless connected to

relay
eround by the hand feed switch 29’ the energi-

zation of this relay depends on the switches 79,

‘a5

ting mechanism.

The folder arms are ‘then aetuated te fold the
wire about the bundle upon moving upwardly. at
the same time breaking the safety switches 84

“and 85 in the wire feed circuit to prevent wire

40

45

50

55

60

82 and 83 arranged in the wire path and safety

switches 84 and 8% operated by movement of
the folder arms and safety switch 81 operated
- by over-travel of the arms 3§ the switches herein
illustrated diagrammartically being of the type
disclosed in the said United States application
No. 673,375, now Patent No. 2,581,7756.

65

The wire normally feeds to switch ¢2 epening_ )

its connection with ground and connecting it

70
w1th switch 83. If switch 83 is closed and safety

switches 84 and 85 are closed with the folder

~arms in their lowered position, the wire con-
tinues to feed to switch 83 to open the switch

opening the circuit to ground. Relay {29 is then ‘75

from being fed past the switch 82 while the-tie

is being effected.
Upon the fingers 46 striking the ram 1edge

B2 the wires are turned over the top ef the box,

as explained, entering the vertical slot 86 m the'
The upward movement of the rlght folder arm
effects, upon engagement with the piston {36, the
movement of the piston in its cylinder 137 fo

“apply high pressure air to the wire gripping cyl-

inders and welding control cylinders to effeet
the operatmn of the weld. -
Upon movement of the upper electrodes as
effected through the piston 121 of the cylinder
122, as explained, switch {24 is operated to ener-
gize relay 138 to apply line voltage across the
welding transformer {{2 and to apply the requi-
site low voltage across the welding electrodes.
Since the path from the overlapped wires to
the gripper jaws is a relatively long high resist-
ance path, essentially all the current flows be-

tween the top and bottom electrodes directly

through the overlapped wires.

Upon completion of the weld, switch 139 is
operated by the bellows (28’ in which pressure
air is building up during the weld and this switch
effects the energization of a relay {49 to release
the main switch 130 which may be either a me-
chanical or an electrical latch-in switch. The

completion of the switch {39 also effects the

energization of the relay 62 to reset the arm . 59
of the wire feed safety device.

It will be understood that the ma,m swﬂ:eh ISB
may be manually operated through a suitable
lever which effects simultaneously the opera-

- tion of the main air valve 131 or may be elec-

trically operated through the entry of a box .or
ob.]ect into the machine by means of a feeder,
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»Such:.a8 described. in.co~-pending -application Se-
‘rial No. 19,744 filed April 8, 1948. .

-To eobtain a proper .understanding -of the
sequence of the.operation of the machine refer-

~ence is had to the air circuit diagram, Figure 4. .

“Upon operation of the main air valve (21 pres-

Ssure:alr from a supply pipe (41 is directed to

‘the cylinder. 32, forcing.out the wiston 2{, which
Anturn-moves. the right-hand folder. arm.assem-
~bly inwardly to force the box or object against
‘the left-hand upright.i. |

- ‘While -air .enters the cylinder .32 .directly
‘through the pipe 142 the build up of pressure.in
-this .cylinder forces up the . spring-operated

- 10

12

spring-in h.cylifnder 194 to uncover: port. 59, per-~

-mitting pressure air-to.flow to.cylinder 126, forc-

ing piston 127 downwardly to knock the end of
the upper .of the overlapped wires downwardly
while still firmly gripped by the welding elec-
trodes. . | | .
During the welding operation pressure air s
also fed through .a.restricting valve 156 to the

bellows 128" to effect afier a desired intervgl of
time, the operation of the switch 132 operating
the relay (48 releasing the latch 157 of the main
switch 138, and  simultaneously -releasing the

mailn - air valve to return to an -upper position,
connecting the inner end of the various cylinders

-piston. 143 of the.cylinder 144 to uncover-a port -15
-145 .communicating ‘with the upper end.of the -
-ram:.cylinder-5. Thus following completion :of
the: inward movement..of the right-hand folder

with the low pressure. Thus release of the main
air valve acts to- release ‘the wire grippers-and
-allow them to return 4o a normsl position under

action of thesprings 181; release the welding elec-

arm assembly the ram .is.operated to descend and

contact the box. or obiect. |
By-passing -the cylinder (44 is a .suitable
check valve 146 prermitting. flow only in a direc-
“tion from the upper end of the cylinder 5.
Jpon engagement .of the ram with a box or
“bundle.on .bed plate &, switch 132.is operated to
-ground relay {29 to energize wire feed and upon
“the wire being fed.through to switch 75 and

-operating same the wire feed mechanism is.de-

“energized and the relay 34 controlling solenoid
135-is operated to cause solenoid {35 (Figure 4)
"to 'open’ the upper end of cylinder (45’ connected
“fo the air pressure supply through a restriction
valve (46’ which permits limited flow there-
“through. The release of pressure from-the upper
‘end "of ‘the cylinder 145’ allows the spring-
‘operated piston {47 to rise, allowing pressure air
to flow to the bottom of the left-hand folder arm
-eylinder-21-to operate folder arm 1§ and thence
through a cylinder 148 upon building up sufii-
cient ‘pressure ‘to -operate the - spring-loaded
piston - 149 to- the right-hand folder arm cylin-
“der--30 to operate folder arm 26 and thence to
the wire-cutting mechanism 63.

“The -folder : arms move upwardly and their
Jfingers turn the wire over ‘the top of the bundle
‘and. into the slot '86. As -explained, the fingers
-of “the'left-hand folder arm are slightly longer
‘than the right-hand so.that the right-hand wire
overlaps. " | o |

Upon the right folder.arm striking the plunger -

20

25

30

35

40

‘trode cperated by-the piston 124, allow the folder
-arm .cylinders ‘to -exhaust to. atinosphere to re-
furn-the folder arms to the‘ir":lowereﬂ;--position,
‘to-elevate the ram, the lower-end of the. eylinder
.of which is.connected.to'the high pressure source
-andtoreturn the right-hand folder-arm assembly
to an outward position to receive the next box.

It will be noted that with the arranecement of

-welding jaws provided g strong -and:secure weld
will result, eliminating breaking of the wire or
weldunder load. S - |

Thus it will be seen that, with a' maechine such

as described, boxes or non=-compressible mate-
‘rial-or-objects may: be quickly bhundled and ‘tisd

with-a wire that-will be securelv:tensioned:around
the perimeter thereof. | |
“With- a machine-such :as described it 'is only

required to place.the bundle upon the bed plate
and depress or e

fect-the depression of the'main
switch and main air valve to initiate the machine

cyecle. Upon initiation .of ‘the cycle the . entire
operaticn .of: measuring, ‘cutting, wrapping, ‘ten-
Sloning-and welding the wire and the: releaseof
the bundle and the return of the parts to normal

is automatically effected. | |
It will be understood that my binding machine
will be-equally effective for the binding .of :com-

Pressibie materials:or bundles: and the improved
arrangement of ‘folder: arms -and folding fingers
-and ‘welding -arrangement ‘will provide improved

performance whether .on compressible .or -non-

-compressible materials.

~136-0f - the cylinder 137 air is permitted to flow
-directly to the gylinders 89 of the grivping mech-
-anisms-arranged-either side-of the.centre of the
ram. |

In the case of compressible materials it may
be mnderstood -that although the wire “tensioning
arrangement-need not necessarily be required, it

Upon -the- ocutward movement of the cylinder 5
‘pistons 98.the inner-gripper or jaw membeis 9f
‘are first- moved: longitudinally of their blocks 88

and -due -to .the -angled - surfaces thereof are

forced outwardly. to grip the wires in conjunc-
tion with their co-operating-gripping members
103. - During this interval.the ‘blocks are main-
tained against. movement by the.stiff sprines {01.

SUpon further movement of - the pistons -98 the
‘blocks 88, -together with the- gripping membpers.
move Inwardly towards the centre of the ram.
- tensioning the wire about the box . or.object. |
- When. sufficient -pressure has built up in the
.cylinders -99 to tension the wire rroperly-a.piston

69

190 is operated against its restraining spring in

cylinder {51 to uncover a port 152, allowing ‘air 7

to flow to the cylinder 122 to effect the operation
of the upper welding electrode. and the energiza-
tion of the welding relay through switch 124

- "When pressure has built up on.-the weld the
piston 153 is .operated -against - its - restraining

75

can be utilized to advantage to provide tighter

and.morecompact bundles.

In practice the machine has proven to be ‘ex-~

tremely efficient and reliable and has 2lmost en-

tirely eliminated missed or defective welds so that
no repeat operations are required on the objects

or materials being bound.

‘What I claim as my invention is:
1.-A wire binding machine comprising the com-
bination ‘with a bed plate, a reciprocating ram

arranged -above ‘the bed plate, and mesgns  for

feeding a -wire beneath an object placed on the
bed plate and folding the wire about the object.
of two sets of gripper jaws mounted in isaid-ram
In aligned position, the jaws of each set being
normally horizontally spaced apart to receive the

folded wire therebetween while permitting unob-
structed vertical movement in folding -therebe-

tween and being relatively movable horizontally
into and out of ‘wire-gripping relation, said jaw

- sets -being relatively movable longitudinally in
opposite “directions ‘upon : gripping -said ‘wire to



2,624,270,

13

tension same: about sald object, means to- effect |
the movement of said jaws to grip and tension
- said wire, and means to _Weld the ends of the ten- |

- sioned wire together.

2.-In a machine for wire bmdmg non-com- -
pressible objects or the like, the combination with.

a bed plate, a reciprocating ram arranged above
the bed plate, means for feeding wire beneathh
an object placed on the bed plate, and means for
folding the wire about the object and into a slot
in said ram to overlap the wire ends while said
ram is in engagement with said object, of a pair
of gripping devices mounted in spaced relation
in the walls of said ram slot and each including
grlpper members mounted on opposite sides of
said slot  and permitting vnobstructed vertical
wire movement in said slot in folding about the
~ object and relatively movable transversely of saia

slot to first grip said wire and movable longitu-
dinally of said slot to then tension said wire about -

10

}5.

20

- said object. means to effect the movement of said

eripping devices transversely and longitudinally
of said slot, and means to weld the overlapped
ends of the tensioned wire together.

3. In a wire binding machine, the combination
with a bed plate, a reciprocating ram arranged
above the bed plate, means for feeding a wire be-

14
ating means upon completmn of the tensioning of
sald wire. )

3. A machine as cla,zmed in cla1m 6 in whlch'
air-operated means are provided to turn down
the exposed end of the upper overlapped wire end,
and means to direct compressed air to said last-

mentioned means followmg the actuatlon oi' said
welding means. |

-9, Im a machine for wr.re bmdmg non-compress-
ible objects, the combination with a bed plate, a
reciprocating ram arranged above the bed plate,
means for feeding wire beneath an object placed
on the bed plate and means for folding the wire
about the object and into a slot in the ram to
overlap the wire ends to be welded, of a pair of

gripper devices to grip and tension wire folded
into said slot, said gripper devices each including

a block slidably mounted in one wall of said ram
slot to move longitudinally of said slot and hav-
ing an angled outer face, a gripper member having
an angled inner face mounted to slide on the
angled face of said block longitudinally of said
slot to move outwardly and inwardly of the slot

~ wall, a second gripper member slidably mounted

25

neath an object or the like placed on the bed plate

and means for folding the wire about the object
to overlap the wire ends while said ram is in en-
gagement with said object, of a pair of welding
electrodes carried by said ram and arranged to
engage and grip the overlap wire ends, said elec-
- trodes having angled transverse wire-engaging
surfaces whereby the wire either side of sald elec-
trodes is in substantially axial alisnment upon
completion of the weld.

4. A machine as claimed in claim 3 in which
means are provided to bend the upper of the
overlapped wire ends downwardly admcent the

object being bound.

5. A machine as claimed in claim 3 in which an

air eylinder is obliquely arranged in said ram, a
~ piston operating in said cylinder and arranged to
strike the end of the upper of said overlapped

wires engaged by said welding electrodes to force

same 1aterally and downwardly from an exposed

position.
6. A wire binding machme compmsmg the com-
bination with a bed plate and an air-operated

ram of a reclprocatmg press, means for placing a

3
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length of wire beneath an object placed on the

bed plate, adiustable air-operated folder means o
- fold the wire around the object to overlap the wire
ends, and means to weld the overlapped ends of
the wire when folded around the object, of air-
operated means to adjust said adjustable folder
means to align the object on said begd plate, a
compressed air supply, a main air valve operable

to direct compressed air to operate said folder-ad-

justing means, means to direct compressed alr to

05

o0

said ram upon operation of said bundle-adjusting

‘means, means operable upon movement of said

ram into engagement with the object to direct
compressed air to said folder means to fold the

wire about the bundle, and air-operated means

" operated upon completion of the foldmg of the
wire to actuate said welding means. |

7. A machine as claimed in claim 6 in which
air-operated wire tensioning means are arranged
 in said ram, means to direct compressed air to
. said tensioning means following the folding of
the wire around the object, and means to direct
- compressed air to sald air-operated weldmg actu-

in the wall of said slot to slide longitudinally
thereof opposite the aforesaid gripper member
and adapted to co-operate therewith, means re-
straining movement of said block until the grip-
per member slidably mounted thereon has been

y moved outwardly into cooperative wire-gripping
‘relation with said second gripper member, and
‘means to operate said block and gripper member

slidable thereon longitudinally of said slot.

10. In a wire binding machine, the combination
with a bed plate, a reciprocating ram arranged
above the bed plate, means for feeding wire be-
neath an object placed on the bed plate, and
means for folding the wire about the object and
into a slot in the ram to overlap the wire ends to
be welded, of a pair of gripper devices to grip
and tension wire folded into said slot, said gripper
devices each comprising a block slidably mounted

in a guideway in one wall of said ram slot to move

longitudinally of said slot, said block having an
angled outer face formed with a longitudinal
cuideway extending longitudinally of said slot, a
slidable gripper jaw having an angled inner face
engaging the guideway of said angled block face
and having a lateral projection extending beyond
the outer end of said block, a spring urging said
block along said slot cutwardly from the centre of
said ram, a spring relatively weaker than the
aforesaid spring arranged between said block and
said lateral preojection, and a second gripper jaw
slidably mounted in a guideway in the opposite
wall of said slot opposite the aforesaid gripper
jaw, and gripper actuating means engaging said
lateral projection to first move said angled grip-

per jaw on said block to move same into adjacent
' cooperative gripper relation with said second grip-

per jaw and 1o then effect movement of said block
and gripper jaws as a unit to tension the wire.,
11. In g wire binding machine, the combina-

- tion with the ram and bed plate of a reciprocat-

o

ing press and means for feeding a measured
length of wire under a bundle or the like placed
on said bed plate, of means adjustable in ac-

cordance with the size of the bundle for folding

the wire around the bundle and fluid pressure
operated means operatively connected with said
adjustable folder means and operable prior to the

- operation of said ram and folding of said wire

5

to adjust said folding means to engage and align
the bundle on the bed plate, said adjustable folder

‘means comprising a pair of vertical relatively
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movable guide assemblics arranged adjacent the

sides of the bed plate, a pair of folder arms ver-

tically. slidable in said guide assemblies, fluid
pressure operated means for operating said fold-

er arms to fold the wire up the sides of the bun-
o curved folding finger pivoted adjacent the
inner edge of each folder arm adjacent the upper

dle,..

end thereof and normally retracted to assume a
substantially: vertical position, a second normally

obliguely extending finger abutting and project-

ing-above the aforesaid finger and pivoted to the
folder arm: remote from the inner edge thereof,
and ledge means on said ram to engage the upper
obliquely: extending fingers of said folder arms

to force same downwardly and inwardly to actu-
ate said curved folding fingers to turn the: wire

over the top of the bundle.

-

10
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12. A machine as claimed in claim 11 in which:
the inner faces of the:upper ends of said folding-

fingers are provided with wire receiving grooves
and the inner and upper edges of the upper ends-

- of sald normally obligue fingers are provided

with wire recelving - grooves.
- TI—IOMAS R.
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