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The 1nvent10n relates generally to a machine
for securing two overlapping bights of wire, or
the like, together and. more particularly to a
combined tensioning and wire fastening device

of novel construction for use in forming«-bundles‘ :

or packages, etc.

The invention has among 1ts chjects: the pro- -

duetion of such a. device which: is simple and

efficient in operation and durablein construction.. -

A further: object of the:invention is the pro-
duction of such a: device which: will ‘efficiently

tension a wire around a. bundle and- twist the-

overlapping ends- together to form a splice or
a knot and in the same operative give the .wires
an: additional or overtwist, severing the ends. of

the wire during the- overtwisting: operation so-.
that-the ends of the: finished splice or-knot. will:

be: positioned: substantially. below the upper. sur-
face of the wire.

A .further obJect of. the 1nvent10n is: the pro-
duction .of such: a.tensioning fastening device in
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which the. number of twists formed in the wire .

and. the amount of overtwist may. be varied to

meet the particular need, the adjustments to ac- -

complish this result bemg easﬂy and qu1ckly
made..

Another obJect of the 1nvent10n 1s the produc-
tion of such a device which is so constructed
that upon. completion of the overtwisting and
cutting operation the twister pinion will be auto-
matically returned to a. position permitting the
easy removal of the machine from the binding
result.

A further obJect of the 1nvent10n is the pro-

duction of such a device having resilient cushion- .
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ing means for. the.tensioning lever. when the -

tension ends of the wires have been severed.

A further object of the invention is the pro-.

duction of such a device having novel.means
for holding one end of the wire during the ten-

sioning operation, whereby the - wire may be.

easily and quickly inserted therein,

40
" designated generally by the numerals 1 and 8, :

Many other objects and advantages- in the con—,' .
struction herein. shown and described. will be

obvious. to those skilled in the art from the dis-.

closure herein . -given.
To this end my invention consmts in the novel

construction, arrangement and combination. of .
parts herein shown and described . and more..
.50

particularly pointed out in the clalms .

In the drawings wherein like reference char-
acters indicate like or corresponding parts;.

Fig. 1 is a top plan view of a machine. em-
bodying the present invention; .

Fig. 2 is a.side elevational view of the same
with the tension lever cushioning means. shown
in sections;

Fig. 3 is a front elevamonal view of the ma-~
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chine with a portion thereof broken away: to

illustrate details of the:tensioning.mechanism;
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‘Fig. 4 is a plan v1ew of the cuttmg mechamsm
with the tw1ster pinion constructlon shown in-
section; -

‘Fig. 5 is a sectional view taken substantlally o

< -the line 55 of Fig. 3;

‘Fig, 6 is ‘a- sectional V1ew taken substantzally'
on the line. 6—#6 of Fig. 3; -

Fig. 7 is a perspective view of -the tW1st1ngﬁ
pinion-and cutter members showing the relatmn-

“ship between the-parts;

Fig. 8 is a perspective view 1]1ustrat1ng the
manner in which the ends of the wire are twisted’
together and severed; :

-Pig. 8 is a side elevational view: of the left—hand
cutter assembly illustrated in Fig. 7; e

Fig. 10 is.a similar side’ elevational view of- the»
right-hand cutter bar with the slotted wire hold-
ing yoke or member shown-in dotted lines;.-::

Fig.-11 is a. sectional view taken substantially

20 o1 the line —il of Fig. 3 .showing the details -

of the right-hand gripper assembly; and- . -
Fig. 12 is a perspective view of the left-hand

spiral nut for actuating the tension screw. :
As:illustrated in the drawings; the: dev1ce com-.

“prises a base designated generally by the numeral.

i having a pair of spaced bearing supports.2.ex-.
tending upwardly. therefrom; the latter in the -
present instance being rigidly secured.to:the base
I by suitable bolts-3. The bearing. supports 2,
however, could. be secured. to the base.in any .

‘suitable manner,. or.if desired could be integrally .

formed therewith. . Journaled in the bearing sup-:
ports:is a tubular sleeve 4, and positioned.in the:.
same at opposite ends thereof, and rigidly. carried..
théreby are a..pair of spiral nuts. 5, the latter,.:
as-illustrated being firmly secured to- the. sleeve
by means of a. press fit. . Threaded into:the re-..
spective nuts 5 are spiral tension..screws 6, .the..
latter being secured at their outer ends to: wire:
gripper assemblies comprising movable. members..

respectively, the screws 6.in the present. instance: .
each being provided with a square shank 9 posi=
tioned in a corresponding hole. in the respective
members T and. 8, the screws and members being

‘locked to one another by any suitable. means such .

as set screws Li. . The members 1 and. 8 ride on
rails 2. and. 13, respectively, integrally formed. -
in the present instance with the base. I, the mem-. :
ber T being formed with a.channel 14 of a size to..
receive the rail 12 and: the member.8 with a cor- .
responding: channel :15, as: clearly:illustrated in ..
Fig. 11... One .of .the:screws .6 is. provided with -
right-handed grooves 16 and the other screw with

left-handed grooves, so-that rotation of the sleeve

4 and nuts 5 will.cause the screws. 6 and members .
T and 8 to travel in opposite directions along the.
rails 12. and 13, respectively.  Secured to the -
sleeve:- 4 by any-suitable: means is.an: operating.

lever.or handle: 1T positioned: adjacent the:left< -




2 .
hand bearing member 2, Thus, when the lever
{7 is moved from a more or less vertical position,
as shown in Fig. 2, towards the rear of the ma-
chine in the direction of the arrow, the members
1 and & will move outwardly in opposite direc-
tions and when the handle is returned to its
original position the members 1 and & will be
drawn towards the bearing members 2.
spring 18 secured at one end to the anchor pin
i8 and at the opposite end by screw 28 to the
lever 17, is operated to return the lever to the
position illustrated in Fig. 2.

A coil.

<
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This general construction is similar fo thau de- -

scribed in the Bruninghaus Patent No. 1,963,691,
dated June 19, 1934.

Pivotally carried by the left-hand member 7
is a dog 21 adapted to grip an end of the wire
between the toothed portion of the dog and a
pin 21’, the dog and pin in the present instance
being positioned in a slot 22 in the member 7.
The dog 21 as illustrated in Figs. 2, 3 and 4, is
provided with a suitable groove 28 which is of
a size to receive the wire.  The member § is,
likewise, provided with a dog 24, pivotally se-
cured to the member by a bolt 25. As iilus-
trated in Figs. 3 and 11, the member 8 is pro-
vided with an upwardly extending portion 28
having a bore 27 therein, of a size to receive a
plunger 28, the outer end of which is engageable
with the upwardly extending projection 29 of
the dog. A spring 2{ urges the plunger 28 into
engagement with the arm 28 of the dog, thus,
tending to rotate the latter in a clockwise direc-
tion about the bolt 25. Extending outwardly
directly below the dog 24 is a plate 32 cooperable
with the dog to grip the wire therebetwesn, the
plate 22, in the present instance, being formed
separately from the member & and positioned
in a slot 23 formed in the member, bolts 34 firm-
1y securing the plate to the member. Positioned
intermediate the members 1 and 8 is a twister
pinion 83, the latter being journaled in blocks
26 secured to the base | by screws 31. The pin-
ion 25 is provided with a slot 38 of slightly
larger width than the diameter of the wire to
be twisted, the slot 38 enlarging on each side
of the toothed portion 38, as shown at 4i. Posi-
ticned on opposite sides of the blocks 5 in
alignment with the axis of the pinion 35 are
slotted “wire holding yokes or members 42 and
43, respectively, the.slots 44 and 45 being of
shghuly larger width than the wire to be twisted.
As illustrated in Figs. 3 and 7, it will be noted
that the opposed edges of the slots 44 and 45
are beveled as shown at 48, the outer edges
being square. The yokes &2 and 43 seat on
shoulders 47 formed on the base | and are rigidly
secured thereto by bolts 48 which also form
bearings for the cutter bars as will hereinafter
be described, the ends of the bolts £8 passing
into lugs 48 formed on the base.

In operation the two wires to be twisted to-
gether are positioned in the slots 44 and 4% of
the yokes 42 and 43 and through fthe siot 3¢ in
the twister pinion 35. The slots 44 and 45 hold
the wires in position while the portions inter-
mediate the yokes are being twisted by the pin-
ion 35 to form & splice or knot as 111ustlat°d in
Fig. 8.

Freely carried on the sleeve 4 is a driving gear
51, the latter being meshed with the pinion 3%
to drive the same. Also, carried by the sleeve
4 is an operating lever or handle designated
generally by the numeral 52, this lever like the
gear 51 ‘being freely rotatable on the sleeve.
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The gear 5¢ and lever 32 are operatively con-
nected to one another by a locking member &3
carried by the handle 52 and secured thereto by
a bolt 54 passing through an elongated slot 5%
in the locking member. Extending from the
iatter is a tooth 58 engageable with the teeth
on the driving gear Bi whereby the gear and
the lever are efficiently locked together. Thus,
movement of the lever about the sleeve 4 will

rotate the gear 51 which in turn will drive the

twister pinion 35. Also, rotatably carried by
the sléeve 4 is a cubter actuating cam. member

51 positioned adjacent the right-hand side of

the twisting lever 52. Spacer collars §8 and 88,
respectively, prevent movement of the gear 5i,
lever 52, and cam 57 longitudinally along the
sleeve 4. -

PlvotaNy carned by the bolts 48 are cutter
bars 62 and 83 positioned adjacent the slotted
wire-holding yokes 42 and 43, respectively. The
bars 62 and 63 extend rearwardly beyond the
blocks 38 and are rigidly connected to one an-
other by the cross-member 84, the latter being
secured to the respective cubting bars by screws
€5. Extending upwardly and forwardly from
the crogs-member 64, as_ clearly shown in Figs.
4 and 5, are a pair of spaced ears 8% which carry.
a, pin 67 therebetween. The cutter operating
cam 57 is provided with a rearwardly extend-
ing projection having a cam edge §3 engageable
with the pin 87 when the member 57 is rotated
on the sleeve 4. Rotation of the member 57 is
accomplished by means of the twisting lever 82
which is provided with a laterally extending
pin 63 engageable with the lug 11 of the cam
member 51, as illustrated in Fig. 5. Thus, con-
tinued downward movement of the handie 52
from the position shown in Fig. 5 will rotate
the cam member 37 with the handle due to the
engagement of the pin 8% with the lug 7i. Ro-
tation of the member 57 will cause engagement
of the cam edge thereof with the pin 61, raising
the latter to rotate the cutter bars about the
boits 88 and actuate the cutters. A flat spring
72 is secured at one end to the base | by screws
78, the free end of the spring engaging the
spacer membper 64 to normally maintain the cut-
ter assembly in the position illustrated in Fig. 5.
'The gpring 12 acting through the cutter assem-

- bly will also cause the cutter operating member

87 to assume. its normal position thereby bring-~
ing the handle 52, driving gear 5l and twister
pinion 3% into the position illustrated in Fig. 5.

The handle 52 is also provided with a pair of
stop members, designated generally by the nu-
merals 78 and 13, respectively. The stop 714, in
the present instance, is in the form of a stud 1%
threaded into the projection 771 of the handle
and locked in place by the lock nut 718. The

stop 14 is engageable with the base {, as shown

in dotted lines in Fig. 5, to limit the move‘men‘c
of the twisting lever 52, while the stop 75, com-
prising the stud 79 threaded into a lateral pro-
jecting portion 8! of the lever &2 and locked
in place by the lock nut 82, engageable with
the base |, as shown in Fig. 2, to limit the re-
turn movement of the lever 52 and by means
of which the initial or starting position of the
lever may ke adjusted and controlled. When
an adjustment of the member &2 has been made
to change the nuimbker of twists made in the
wire, the stop 75 provides a means of adjusting
the initial position of the hanhdle 82 to bring
the twister pinion to an open position when the
handle is in such initial position. '
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.-As previously-mentioned- the two: wires -to-be
twisted.-together- are-positioned side by :§ide'-in
the:slots-44- and- 45--of ‘the-members- 42 and 43,
respectively;-and the:slot -38::0f - the -twistet pin-
ion-35: - As-noted -in Figs: 4-and:-8-the freé:end
F.-of-the -wire is positioned- adjacent the:closed
end :of the:slot-44; -while-the correspondmg Afree
end -R-at-the oppos1te side- of -the-splicé :6r- knot
is positioned: -adjacent-the- -open-eid -of’ the-slot
45 with-the adjacent loop portions L. and-L¢ of
the--wire being -at: the- open and -closed: ends -of
theslots~44--and:-45, respectively. -+ As shown: it
PFig.-9--cutter -bar-62- is: provided with-a- slot 83
of - a -size to -receive-the- 1oop: portion: Li- of :the

wire-so that the. cutter bar-will-not sever-the ¢

same. ~'The:latter is also provided-with - a -shear-
ing-edge-84- positioned- to-engage the end F-of
the-wire -and--cooperate- with -the -adjacent edge
of - the- slot-44 - to- sever:the free -end ‘F -of- the

wire closely--adjaecent -to--the:-knot -or-splice: as :

clearly-shown-in-Pig. -8.- It will be-noted -that
the -cutter ~bar- 62 -is-provided:-with -a -beveled
edge-85-adjacent-the portion L: of the wire, oper-
able-to guide the- wire-into--the -slot 83:-should
the: wire- not- be properly aligned: therewith. -

As:shown in- Fig. 10-the cutter bar 63:is pro-
vided: ‘with- a-slot- 86--adapted to-receive the:op-
posite side: L™ of ‘the-looped -portion of -the -wire
and also provided-with- a-shearing: edge 871 co-
operable. ‘with~the-adjacent edge of the-slot 45
to-sever the other free end R -of the wire. - Thus,
the cutter -bars-:62 and -63 will sever the-ends
of the wire without affectmg the looped- portlon
thereof. :

+:The operation-of- the deV1ce is as follows:

~:The - machine -is- placed - -upon: the bundle. to
be tied and- the: free -end--of the: wire, : which
may -be drawn from -a -roll-or the like,. is-se-
cured -to .the gripper: T by-inserting -the end. of
the  wire -between the pin 21’ and the teeth .of
- the dog 21;as:clearly-shown in Fig. 4.- The wire
is" then positioned in- the -slots:-44, 38; .and. 45
passing below the- plate 32, :as shown in Pig. 4,
around the bundle after:-which it:is again in-

serted: in- the:slots-44,:38 - and 45, .and then:en- -

gaged between the dog 24-and plate-32. It.will
be noted from reference to-Fig. 11 that the outer
edge of the dog 24 adjacent the teeth 88 thereon
is chamfered, as shown at- 89, so.that. the .end
R-of the wire may be-readily engaged. with the
dog.without manually actuating the. latter, the
wire:merely being. positioned adjacent the cham-
fered -edge-:89 .of the -dog.-and pulled laterally
in the direction of the: dog:so that the wire will
engage. the..chamfered .edge :88, raising: the dog
and:- permitting . the .wire to. engage. the teeth
88. - The tensioning lever 11.is then rotated from
its position illustrated in Fig..2, in the direction
of the. arrow, -rotating the sleeve.4 and spiral
nuts. 5: therewith, and .causing the screws §:to
move outwardly -carrying with. them the grip-
-ping - members 7.and 8, to tension the wire around
the bundle. When the.wire has been sufficiently
tensioned the handle IT is held in position-and
the twisting lever .52 rotated from: its initial: po-
siticn, ‘shown in Fig. 2, in:the direction -of :the
arrow to :the position shown:in Fig. 5, thereby
rotating the driving. gear: 51 ‘and twister pinion
35 . thus twisting the two: bights together. Con-
tinued movement of:the -lever 52 will then cause
engagement of the pin 69 on: the lever and the
lug 71 on the cam member 57 and thus ‘begin
to operate-the cutier-bars as has been previously
described. Simultaneously therewith the driving
~ gear 51 will continue to rotate the twister pin-
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ion::35:to give the wire an-additional-or-over-
twist, -the. stop-14 limiting -the - movement of -the
lever 52 to- permlt only- a: given amount: of over-
twist-and it will be &pparént that by adjisting
the: stop- 74, the' final position . of the lever:’52
may be controlled Upon releasmg the- fw1st1ng
lever:52. subsequent to -the-completion 6f the cut-
ting and twisting operation, the spring -12 will

return:the -cutters:.and--lever: 52 -to -pesition il-

lustrated.in: Fig: 5; in: which position:the twister

-pinion: slot-38.-is.:in -alighed -position:with the

slots44 and:45. to permit.removal:of:the. bind-
mg result -from the.machine. ... -

:The application: . of the. overthst to the swire
relleves the tension that: would otherwise.-be pres-
ent: in-the .knot,-. due..to.: the resiliency of the
wire.: which-would cause-the completed ‘splice:to
turn.and.-engage -the: side: walls. of ithe.slot:38
in. the. twister: pinion, preventing. easy: :removal
of the machine from the completed binding :re-
sult. . However, :by. applying -a .sufficient-overtwist

‘to the.same such action is prevented so-that upon

return of . the:lever.:52 to. its- releasing. positicn

illustrated .in Fig. 5, the machine: may:. be.read-

ily removed.from the binding result. without:any

tendency. to:stick or bind.: Likewise, by .cutting

the wires: during: the. overtwisting. operation: the
ends of the: wire; are. positioned .below  the. top
surface.of. the wire.

-As the.tensioning .lever. 11 has been manually

held in. position. to maintain. the wires .in ten-

sioned relationship during: the twisting. operation

_there is a tendency for the lever.11 to move rear-

wardly as soon.as the tensioned ends:of:the. wire
have been severed, .due.to the .applied. force.on
the lever -17.and the release.of the tension there-
on. : To cushion.this movement. of.the lever .11
a resment bumper is provided; comprising. a.sub~ -
stantially Cylmdrmal housing member 91 thread-
ed into, the base i.and provided. with a.bore. 92.
Slidaple in _the bore. is a_plunger.93 which is
urged . upwardly by a spring 94. A, threaded -cap
58 completes the structure, the, plunger.93 hav-
ing an annular shoulder. 96 engageable. W1th the
cap 95, whereby.the plunger is retained in the
housmfr, As: shown in -Fig, 1, the plunger s
positioned in the, path of .the lever {1 so.that
it will be engaged by.the latter at: the.. end of

its: rearward tla.vel thus,. cushlomnrr the same

and preventing the lever from strlklng the. -base.

- It-will be noted. that the. _relationship, of ; the
lever 52 w1th the. dr1v1ng gear 51 and:pinion 35
may be varied by.sliding the gear: lockmg mem-
ber along the slot 55 to vary. the- .position. of
the. tooth: 58 Wlth respect thereto, and likewise,
the . .stop 15 may  be . adjusted to shorten.-or
lengthen the travel of the arm 52. By means . of
such adjustments. the movement ‘of the tw1ster
pinion.and the amount of twist put in; the wires
may be varied .to:fit the. actual requnements
Similarly. by adjusting. the stop. 14, the.amount
of . .overtwist. applied. to. the -wire may be - con-
trolled for different types. of . wire :ete. .

It will- be apparent. from the. above descrlp-
tion that I have provided a machine of the. kind
described - which is. very: flexible. and : :efficient
in .operation, in which an ove1tw1st is -applied
to the wire and the free.ends of the same. -Sev-
ered in one.continuous operation... Also, that I
have provided a novel cutting. assembly ‘which
will-sever -both :ends .of. the wire:closely. .adjacent
to_the knot or splice providing. a-finished. bind-
1ng result:that .is. strong:and: durable.

- Hawing thus:.described:uny. invention, it.is; ob-
vious that various immaterial modifications may
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be made in the same without departing from
the spirit of my invention; hence, I do not wish
to be understood as limiting myself to the exact
form, construction, arrangement and combina-
tion of parts herein shown and described or
uses mentioned. :

What I claim as new and desire to secure by
Letters Patent is: .

1. In a wire tying machine, the combination
of a pair .of spring returnable selective tension-
ing members movable in opposite directions,
means on the respective members for holding
the respective ends of a pair of overlapping
bights of wire, a slotted wire twisting pinion
for twisting said overlapping bights of wire to-
gether while under tension, and a straddle cutter
operable at the completion of the twisting oper-
ation to cut the tensioned ends of the wire and
permit the machine to be released from its bind-
ing result.

2. In a wire tying machine, the combination
of a base member, a pair of spring returnable
manually selective tensioning members carried
by the base member and movable in opposite
directions, means on the respective members for
holding the respective ends of a pair of overiap-
ping bights, a slotted wire {wisting pinicn for
twisting said overlapping bights of wire together
while under tension, a U-shaped cutter meimber
pivotally carried by the base member and oper-
able to simultaneously cut the tensioned ends
of the wire, a lever for actuating said twister
pinion and means operatively connecting said
lever and cutter for actuating the latter.

3. In.a wire tying machine, the combination
of a pair of spring returnable manually selective
tensioning members movable in opposite direc-
tions, means on the respective members for hold-
ing the respective ends of a pair of overlapping
bights, a slotted wire twisting pinion for twist-
ing said overlapping bights of wire together
while under tension, a U-shaped cutter member
having a pair of spaced shearing edges positioned
at opposite sides of said twisting pinion, a mem-
ber positioned adjacent each cutting edge and
cooperable therewith for cutting the tensioned
‘ends of the wire, one of said cutting edges hav-
ing a notch formed therein to receive the adja-
cent bight of wire to prevent severance of the
same, the other cutting edge having a similar
noteh formed therein to receive the-other bight
of wire, whereby said cutier is operable {o sever
only the tensioned ends of the wire.

4. Tn a wire tying machine, the combination
of a slotted wire twisting pinion for twisting said
overlapping bights of wire together while under
tension, a U-shaped cutter member having a
pair of spaced shearing edges positioned at op-
posite sides of said twisting pinion, a m_ember
positioned adjacent each cutting edge and co-
operable therewith for cutting the tens_ioaed ends
of the wire, one of said cutting edges having a
notch formed therein o receive the adjacent
bight of wire to prevent severance of the same,
one of the walls of said noteh being chamfered
to divert the bkight intc the notch, the other
cutting edge having a similar notch formed
therein to receive the other bight of wire, where-
by said cutter is operable to sever only the ten-
cioned ends of. the wire. )

5. In a wire tying machine, the combination
of a slotted wire twisting pinion for twisting a
pair of overlapping bights of wire tog_ether, 2
toothed driving member engageable with said
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pinion, a lever for actuating said member, a lug
carried by said lever engageable with the teeth
on said member by means of which said member
and lever may be secured in a plurality of posi-
ticns relative one another, and means for vary-
ing. the initial position of said lever to compen-
sate for changes between said lever and driving
member and align the twister slot in open posi-
tion-at the initial position of the lever.

6. In a wire tying machine, the combination
of a pair of spring returnable selective tension-
ing members movable in opposite directions,
means on the respective mempers for holding the
respective ends of a pair of overiapping bights
of wire, & slotted wire twisting pinion for twisting
said overlapping bights of wire together while
under tension, a toothed driving member engage-~
able with said pinion, a lever operatively con-

nected to said driving member for actuating the

same, and an adjustable stop carried by said
lever engageable with a portion of the machine
to Iimit the travel of said lever, and define the
point at which the twisting operation shall cease.

7. in a wire tying machine, the combination
of a slotted wire twisting pinion for twisting a
pair of overlapping bights of wire together, a
toothed driving member engageable with said
pinion, a lever for actuating said member, means
for connecting said member and lever in a plu-
rality of positions relative cne another, and an
adjustable stop for varying the initial position
of the member to align the twister slot in open
position.

8. In a wire tying machine, the combination
of a pair of spring returnable selective tension-
ing members movable in opposite directions,
means on the respective members for holding
the respective ends of a pair of overlapping
bights of wire, a siotted wire twisting pinion for
twisting said overlapping bights of wire together
while under tension, a toothed driving memiper
engageable with said pinion, a lever operatively
connected to said driving member for actuating
the same, and cooperating means on said lever
and member for selectively varying the relation-
ship therebetween to increase or reduce the num-
ber of twists made in said bights by the twister
pinion. o

9. In a wire tying machine, the combination of
a pair of spring returnable selective tensioning
members movable relative one another in oppo-
site directions, means on the respective members
for holding the respective ends of a pair of over-
lapping bights of wire, a slotted wire twisting
pinion for twisting said overlapping bights of
wiré together while under tension, a toothed
driving member engageable with said pinion, a
iever operatively connected to said driving mem-
ber for actuating the same, and rotating said pin-
ion, the slot in the latter being in open position
at the beginning and end of its main twisting
operation for the insertion of the wire therein
and withdrawal therefrom, continued movement
of said lever after compietion of the twisting op-
eration operative toc rotate said pinion and pro-
vide an overtwist, cutting means at opposite sides
of said pinion actuated by such continued move-
ment of said lever for severing the tensioned ends
of the wire, and resilient means for returning
said pinion subsequent to the overtwisting, to its
open position at the end of the main twisting
operation. :

: JOHN M. GERRARD.



