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Paiented Oct. 30, 1923,

UNITED STATES

PATENT OFFICE.

ARTHUR WYNDPHAM RBEERE, OF AUCKLAND, NEW ZEALAND, ASSIGNOR TO ANGLE -
BRACE COLLAPSIBLE BOX COMPANY, LIMITED, OF AUCKLAND, NEW ZEALAWD.

WIRE-BENDING MACHINE,

Application filed October 7, 1922.  Serial No. 592,012.

To all whom it may concern:
Be it known that Arrtmor WyNpmEAM
BrErs, 2 citizen of Dominion of New Zea-
land, residing at 8 Prospect Place, Auck-
€ land, in the Provincial District of Anckland,
has invented certain mew and useful Im-
provements in Wire-Bending Machines, of
which the following is a specification.

This invention relates to means employed
for preducing from lengths of wire or other
similar material, forms of varying shapes.

The object of the invention is to provide
a machine especially adapted to produce
from lengths of wire, hoop iron, or similar
material rectangular or other formations
having a number of flat sides.

The improved machine, comprises a ro-
tary face plate provided with a number of
projections or formers and gripping jaws,
the latter being desigmed and actuated to
grip the wire or the lile which is led to the
Tace plate under tension, so that the rotary
movement of the face plate, causes the wire
or the like to be bent or shaped around the
projections or formers and so produce for-
mations of the shape desired.

Provision is also made by means of a cut-
ter mounted on the face plate, for severing
the completed formations, from the length
of wire or the like led to the face plate,
said cutter and the gripping jaws being op-
erated by the action of rollers in running
against stationary curved or cam members,

as the face plate rotates.”
35 The projections or formers, the gripping
jaws, and the cutter are adjustably mounted
on the face plate in order that formations
of the desired size and shape can be pro-
duced.

Any suitable driving mechanism can be
employed for rotating the face plate, while
the wire or other material from which the
formations are to be produced. is kept under
tension by heing passed around retarding
means, such as a brake.drum.

The machine and its operation will how-
ever be more particularly described in con-
junction with the accompanying drawings,
in which:— '

Figure 1 is a side elevation of the ma-
chine and ,

“Figure 2 a front view thereof. ,

Figure 8 is an enlarged part sectional

plan taken on the line A—A, Figure 2.
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Figure 4 is a front view showing the ar-

rangement of the stationary .members hav- :
ing the curved and cam surfaces against

which the rollers responsible for the -opera-
tion of the gripping jaws and the cutter
work. o - -

Figure 5 is an‘end view enlarged of one
of the guides in which are held bars trans-
mitting - movement,
rollers to the gripping jaws and the cutter.

Figure 6 is an end view enlarged showing
the manner of mounting on the face plate
one of the fittings which carry the gripping
jaws and the cutter.

Figure 7 is a part detail view in plan of
the cutter operating means.

Figure 8 1 a cross sectional view on the

line B—B, Figure 7.

Figures 9 and 10 are an elevation and

side view respectively ‘of one of the quad-
rants attachable to the face plate for hold-
ing the projections or formers around which
the wire or the like is bent. '
Figures 11 and 12 are an elevation and an
end view respectively of one of the projec-
tions or formers around which the wire is
bent. o S

Figures 13 and 14 are an elevation and a

cross sectional view respectively of a ta-
pered washer, for fitting on the wire hend-
ing projections or-formers.
Figure 15 illustrates in plan the cutter.
The face plate 1 is keved on-a shaft 2
mounted in bearings 3, supperted by a frame
4, sald shaft being driven throngh any suit-
able gear such as a worm wheel 5, actuated
by a worm 6 cn a shaft 7. the latter having
mounted thereon a stepped pulley 8 whereby
different speeds can ke obtained. :
The face plate 1 contains a number of
radial slots 9 arranged in pairs, each pair of
slots 9, {acilibating the adiustment on the
plate 1 of a quadrant 10 (Figures 1, 2, ¢
and 10). ' ‘
The quadrants 10 are formed with bosses
11 the 1nner side of each of which is cut at

8¢

from the aforesaid -
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right angles o the quadrant and Is provided -

with a pair of lugs 12. One of said lugs 12
is cut where it joins the guadrant as at 12¢
(Figure 10) said cut extending into the
boss 11. the result of which is that the latter
is enabled to he clamped by means of a bols
15 passing through the lugs 12 tightly
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shank of the latter being inserted in the boss
11. '

Each projection or former 14 has its outer
end 14* made flat sided in order to produce
a well defined cornmer arcund which wire or
the like can be bent (Figures 11 and 12).

When inserted in the bosses 11, the shanks
of the projections or formers 14 project suf-
ficiently to enable cone shaped washers 15
to be placed thereon, the bases of said
washers being presented to the bosses 11
{Figures 1, 2, 13 and 14.) - '

The quadrants 10 contain radical slots 16
struck from the centres of the bosses 11 and
are adapted to he secured to the face plate
1 by means of bolts 17 passed through the
siots 9 and 16. By these means the quad-
rants 10 are enabled to be adjusted to bring
the projections or formers 14 to any position
on the face plate 1, within the limits of the
slots 9 and 18 and sc enable formations of
the desired shape to be produced on bending
wire or the like around said projections or
formers 14. '

Secured across the face plate 1 is a bar 18,
and slidable on the latter are fittings 19. 20,
each of which is capable of being clamped in
any position on said bar, by a bolt 21 passing
through lugs 22 (Figure 6).

These fittings each carry a pair of grip-
ping jaws 23, 24 while the fitting 19 also
carries the cutter 53.

Of the jaws 23, 24 the jaw 24 is in eelch
case a fixture while the jaw 23 in each case
is keyed on one end of a small shaft 26 which
passes through a boss 27 and has keyed on
its other end one end of a lever 28 (Figure
3) the other end of which is connected by a
rod 29 with: a lever 30 fulcrummed at one
end either to the fitting 19 or 20, and slotted
at the other end as at 302, -

Behind the bar 18 and in direct alignment
with each other and also slidable in guides
31 secured to the rear of the face plate 1
are rods 32, one of which has its inner end
formed with a projection 33 to enter a recess
34 in the other of said rods for the purpose
of preserving their alignment (Figure 3).

On each rod 32 near its inner end 1s fixed
a collar 34* while between said collars and
surrounding the meeting ends of said rods
32, a compression spring 35 is placed. A
sleeve 36 1s placed. over said spring 85 for
the purpose of further preserving the align-
ment of the rods 32.

The rods 32 are flat sided with a screw
thread formed on the corners, and each rod
has slidable thereon a fitting 37 from which
a pin 37 projects and enters the slot 30*
of one of the levers 80." The fittings 37 are
held against sliding movement on the rods
32 by nuts 88 screwing thereon, while the
flat sides of said rods 32 prevent the fittings
37 from turning. o

Near its outer end each rod 82 has pro-
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jecting therefrom a pin 38* said pin carry-
ing ‘a roller 39 and passing through a slot
40 in a guide 31 (¥igure 5) whereby end
movement of the rods 32 is not interfered
with. .

The moving jaws 23 are mounted so that
when one jaw 23 is closed against its fellow
jaw 24 the other jaw 23 15 moved away from
its fellow jaw 24.

The rollers 39 on the face plate L being
rotated in the direction indicated run sround
the outside of the stationary curved guide
41, and agzainst the inner side of the fixed
cam member 42 as indicated in Figure 4.

Also mounted behind the bar 18 and oper-
ating below the rods 32 and also in the
guides 31 is & sliding bar 43 (Figures 1, 2,
5,7 and 8) designed to be given end move-
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ment by means of a roller 44 mounted on

the fitting 45 clamped on said bar: (Figures
7 and 8) running upwards against the inner
edge of the stationary cam member 46 and
over and downwards on the stationary cam
member 47.

The bar 43 has projecting ‘therefrom a
pin 48 (Figure 7) which is entered in a
slot 49 in the outer end of a lever 50 the
inner end of which is keyed on one end of
the shaft 51 which passes through a boss
52 on the fitting 19, and has keyed on its
other end the cutter 53, the latter operating
in conjunction with the fixed jaw 24 on the
fitting 19. '

The bar 43 is provided with a series of
holes 432 to enable the connection between
the bar 43 and lever 50 to be established at
different points, which is rendered necessary
when the fittings 19, 20 are adjusted on the
bar 18 to accommodate the jaws 23, 24 and
cutter 58 to the shape and size of the for-
mation being produced around the projec-
tions or formers 14. '

The curved guide 41, and cam members

42, 46 and 47 are supported from a casting

or member 54 secured to the frame of the
machine.

In practice the wire, hoop iron or the
like 25 from which the formations are to
be produced is coiled on a rotary spool, and
after being passed one or more times around
a brake drum or other apparatus which
will maintain a tension on the wire or the
like is led to one of the pairs of grippin
jaws 23, 24 preferably those jaws omn the
fitting 20. ;

"Tn order that the jaws 23,24 will be open
te receive the wire or the like 25 the face
place 1 is rotated so that the jaws in ques-
tion will be uppermost and so that the roller
39 on the rod 32 relating to the movable
jaw 23 of said pair will occupy the position
of the uppermost roller 39 shown in Figure
4. In this position the rod 32 carrying
the uppermost roller 39 is by the contaet
of the latter ~with the inner edge of the
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cam member 42 forced inwards or towards
the jaw 23 and compresses the spring 35.

After the -end .of the wire -or the like 25
has been placed between the uppermost
jaws 23, 24 the face plate 1 is rotated in
the -direction indicated and as soon as the
uppermost roller B9 clears the upper -end
of :the cam -member 42, the rod 82 carrying
said .roller is forced outwards by -the -ex-
pansion-of the spring 35, the effect of which
is that the wire is gripped between the up-
permost -movable jaw 23 and its fellow
fixed jaw 24.

Continued rotation of the face plate 1
causes the upper-most roller 39 :to run out-
side the curved guide 41,the result-of which
is to lock said jaws 28, 24 against opening
and ensure a positive grip of the wire or
the like 25 being maintained. :

The wire or the like 25 is then strained
and drawn from -the brake dmum or the
like and caused to be bent or shaped around
the projections or formers 14, owing to the
rotation of the plate 1.

During the time :the uppermost roller 39
descends from its highest .position to its
lowest ‘position, the grip which said roller
controls -cannot alter owing ito the roller
running outside the guide 41,

As the roller 89 passes from below or
clear of the lower .end :of the guide 41, it
makes contact with the inner edge of the
cam member 42 the shape of which forces
the roller 39 and the rod 32 on which it
is carried inwards, the effect of which is
that the grip of the wire or the like 25
controlled by said roller 39 is released, ow-
ing to the jaw 23 being forced away from
the fixed jaw 24 under the inward move-
ment of the rod 32. The jaws 23, 24 as
they ascend are opened and maintained
open by the cam member 42 until such time
as a fresh grip of the wire or the like 25
is obtained, by the roller 39 clearing the
upper end of the cam member 42 as before
mentioned.

Descending jaws 23, 24 are kept closed
by the guide 41 until such time as the roller
39 relating to such jaw clears the lower
end of the guide 41 and commences to move
inwards on making contact with the cam
member 42.

As one pair of jaws 28, 24 opens and
ascends the other pair 23, 24 closes on the
wire or the like 25 and descends, to ensure
the latter being bent completely around
the projections or formers 14.

Once in each revolution of the face plate
1, the cutter 53 is operated to sever the
completed formation from the length of
wire or the like 25.

This action is brought about as the jaws
283, 24 on the fitting 19 descend by the roller
44 running upwards against the inner edge
of the cam member 46, the result of which

.

is .that the bar 43 is.given .end -movement
and causes the -cutter 53 to-sever the com-
pleted formation {from the length of wire

or the like 25, in advance of the jaws 23,:24

so as to leavwe the new end -of the wire.or
the lile gripped between said jaws.

The wire or the like 25 is led to -the pro-
jections or formers 14 so.as to bear against
the -cone shaped washers 15 thereon in -order
that the .oncoming wire will always wind
around the projections -or formers 14 in-
side the completed formation and so force
the latter off the projections .or formers 14
on the formation heing completely réleased
by the gripping jaws.

What I do-claim and desire to obtain by
Letters Patent of the United .States -of
America i+ :

1. Means for the purpose set forth, com-
prising a rotary face plate, spaced projec-
tions on the latter around which wire may
be wound by :the rotation of the plate, wire
gripping jaws, a cutter mounted -on said
face plate, rollers operatively connected :to
said jaws and cutter, and stationary guides
and cam members -engaged by :said rollers
as said plate rotates. . ,

:2. Means as claimed in .claim 1-in which
the gripping jaws-are arvanged:in pairs, one
jaw of each-pair being fixed and the other
Jaw being movable, Jevers .and connecting
rods :connected ‘to :said :movable jaws, -and
rods connected to certain of said levers and
carrying said rollers.

3. Means as claimed in claim 1 in which
the projections are adjustable toward and
from each other.

4. Means as claimed in claim 1 including
quadrants connected to said projections
and containing slots, said face plate being
also provided with slots, and bolts passing
through the slots of the quadrants and the
face plate for adjustably securing the quad-
rants in place. ,

5. Means as claimed in claim 1 in which
the outer ends of the projections are flat-
tened to produce well defined corners, cone-
shaped washers arranged on said projec-
tions, split bosses grasping said projections
and quadrant carrying the bosses and
mounted on said face plate.

6. Means as claimed in claim 1 in which
the cutter is operatively connected to a lever,
which is in turn operatively- connected to
the roller that engages certain of said sta-
tionary guides and cam members.

7. Means as claimed in claim 1 including
rods carrying certain of said rollers and ar-
ranged end to end and in alignment with
each other, a spring for normally holding
said rods apart, and means connecting cer-
tain of said jaws with said rods.

8. Means for the purpose set forth includ-
ing a rotatable face plate, a pivoted cutter
associated with the face plate, an axially
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movable rod connected to the cutter, and

slidable in a plane parallel to the plane of

rotation of the face plate, a roller on said
rod, and fixed cams arranged to engage said
roller for reciprocating said rod.

9. Means as claimed in claim 1 in which
the stationary guides and cams are arranged
in pairs, each pair including an inner and
an outer guide, the contact of a roller with
the outer edge of the inner guide being
adapted to maintain the jaws closed and the
contact of said roller with the inner edge
of the other guide of the pair being adapt-
ed to maintain the jaws in open position.

10. Means as claimed in claim 1 in which
the gripping jaws are arranged in an ad-
justable manner on a bar carried by the face
plate, said gripping jaws being slidable
along said bar.

11. Means as claimed in claim 1 in which
the gripping -jaws are provided with opera-
tive ievers, a.bar carried by the face plate
and angular in cross section, the edges of
the bar being threaded, fittings slidably
mounted on said bar and engaging said lev-
ers, and nuts engaging the threads of the
bar for adjusting said fittings.

12. Means as claimed in claim 1 in which
the cutter is provided with an operating
slotted lever, a slidable bar carrying the cut-
ter operating roller and having a series of
apertures, and a bolt adapted to engage

1,472,543

either of said apertures and passing through
the slot in said lever. ‘

18. Means as claimed in claim 1 in which
the jaws are provided with slotted operat-
ing levers, pins passing through the slots
of the levers, and a rod connecting said pins
to the jaw operating rollers.

14, In means for the purpose set forth,
stationary curved guides and cam mem-
bers, sliding rods, a rotary face plate car-
rying said rods, rollers on said rods adapt-
ed by the rotation of the plate to contact

with said guides and cam members, and

gripping jaws and a cutter operated by said
sliding rods.

15. A wire working machine including a
rotary face plate provided with substan-
tially radial slots, fastening elements pass-
ing through said slots, quadrants having
arc-shaped slots engaged by said fastening
elements, projections carried by the quad-
rants and adapted to receive wire to be
wound, gripping jaws carried by the face
plate and adapted to alternately engage the
wire, and means for alternately actuating
said gripping jaws. _

In testimony whereof I have affixed my
signature in presence of two witnesses.

ARTHUR WYNDHAM BEERE.

Witnesses:

Witiram PricuES,
Mary PruriNeron.
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