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WIRE-FORMING MACHINE.

Application filed January &, 1923,

Lo oll whom it may concern:

Be it known that I, Frank H. SLEEPER,
a citizen of the Dominion of Canada, resid-
ing at Worcester, in the county of ‘Worcester
and State of Massachusetts, have invented
a new and useful Wire-Forming Machine,
of which the following is a specification.

This invention relates to a machine for
forming wires in various shapes by a series
of bending operations or the like,

The prineipal object of the invention 1s to
provide a machine for this purpose which
will be capable of bending wires into forms
longer than can be taken care of by the ordi-
nary machines for this general purpose,
called four slide machines in the trade.
Those machines deliver the article down
through a central opening, and they are so
arvanged that it has to pass out through
this opening flatwise so that the diameter of
the opening has to be as great as the length
of the article in its longest direction. As
the size of this opening controls the size of
the machine, any increase in this diameter
greatly increases the weight and cost of the
machine and it has not been practical here-
tofore to produce articles on them more than
a few inches long,.

Another object of the invention is to pro-
vide a series of bending devices adjustable
at will and in all dirvections over the sur-
face of the table on which the wire is to be
bent and all capable of being operated by
adjustatble pull reds from the same cam
shaft.

Another object of the invention is to pro-
vide an arrangement by which the straight
wire is eut off and delivered to the machine
at the top ofi an inclined table, a pair of
the hending devices being simultaneously
operated at the proper instant to move close
enough to the table to form stops to receive
the wire and hold it while the bending op-
erations are being performed upon it.

Another object is to provide co-operating
with the bending devices just above men-
tioned one or more additional bending de-
vices on the inclined. table arranged to en-
gage the wire and form it in such a manner
as may be desired. . These devices, as stated,
are all adjustable on the surface of the table
and their operating means are adjustable
also-in order that they may operate in prop-
er sequence. There may be several of them.
- T also- provide these devices in two sets
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or in palrs, operating those of each pair
from the same cams preferably so that they
will be forced to move in unison and have
the same amplitude of motion,

Additional objects and advantages of the
invention will appear hereinafter. '

Reference is to be had to the nccompany-
ing drawings, i which

Fig. 1isa view of a preferred embodiment
of this invention, looking toward the in-
clined table in a direction perpendicular
thereto;

Fig. 2 is a sectional view on the line 2—2
of Fig. 1, showing by the arrow 1 the direc-
tion in which Fig. 1 is taken;

Fig. 8 is a top end view, looking in the
direction of the arrow 3 in Fig. 2;

Ifig. 4 is a bottom end view, looking in the
direction of the arrow 4 in Fig. 2;

IFig. 5 is an end view, looking in the direc-
tion of the arrow 5 in Fig. 4 showing one
of the cams;

Figs. 6, 7 and 8 are sectional views of the
inclined table, showing the operation of one
of the first winding heads and its relation to
some  of the other parts and illustrating
three steps in the operation of hending the
wire through a right angle; )

Figs. 9-13 inclusive are sectional views of
one set of winding heads taken on u plane
paralle]l to the table and showing successive
steps in the operation of hending one end
of the wire in accordance with this inven-
tion, to produce the product which is shown
in Fig. 14; and

Fig. 15 is a view similar to Fig. 14, show-
ing another form in which the wire can be
bent with this same machine by changing
the location, arrangement and amount of
turning motion of the same tools used to
make the wire shown in Figs. 13 aund 14.

I have provided a machine which com-
prises a frame 10 suitably supported and a
table 11 carvied: thereby in an inclined posi-
tion. . Co-operating with the machine is a
wire feeding device of any desired kind in-
dicated here diagrammatically by a pair of
feed rolls. 12 located at the top of this table
and near one end thereof. These feed rolls,
co-operating with the rest of the feeding
device, feed the -wire into a pair of reg-
istering grooves planed in a fixed horizontal
bar 13 along the top of the table 11 and a
jaw 14 parallel therewith but pivoted on a
top horizontal shaft 15. This jaw is capable
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of swinging away from the bar 13 as shown
in Figs. 6 and 7 to deliver the wire W from
this passage. It is caused to swing peri-
odically by a cam on a shaft 20 or any other
part that rotates in unison with the cam
shaft to be described. On this part of the
device there is an adjustable stop 16 carried
by the horizontal bar 17 and adapted to stop
the feed of the wire into the machine. The
wire is also cut off by an automatic cutting
blade 18, means for operating which T have
not shown herein as it does not constitute a
part of this invention.

The power from the machine is taken from
any desired source as for example the hori-
zontal shaft 20 above the table and at one
end thereof transmitted to a cam shaft 21
which is located horizontally and supported
in bearings on brackets 22 bolted to the bot-
tom of the table on the front side thereof.
This shaft extends across an cpen space 23
in the center of the table at the bottom
through which the product is adapted to be
delivered. It has these bearing brackets 22
on both sides of this space below the part
of the table which carries the wire forming
mechanism.

On the shaft 21 are three pairs of cams 26,
27 and 28. It is to be noted that there is one
cam of each of these pairs on each side of
the open space 23, the two cams of each pair
being exactly alike. These cams operate
three pairs of pivoted arms 30, 31 and 32
also duplicated on the other side of the ma-
chine. These arms constitute in each case
one arm of a bell crank, the other arm of
which extends at any desired angle and has
a wide surface in which are provided per-
forations for two pins connecting them in
each case with two pull rods 23, 34 and 35
respectively. Tt is to be noted that the num-
ber is doubled here and there are twelve of
these rods, six on each side of the machine.
These pull rods are all independently ad-
justable and this is accomplished by indi-
vidual turn buckles 36. '

The two pull rods 35 connected with the
Lell erank 32 diverge so that one of them ex-
tends to one side of the machine or table and
the other to the other side. Each of them
is conunected with a bell crank 37 provided
with a slot at one end for receiving a pin
38 connected with a slidable center pin 39
supported by a stationary head 40. This pin
is located perpendicular to the table 11 and
the rotation of the cam forces it down sub-
stantially into contact with the table once
during each revolution of the cam shaft.
The end of this center pin constitutes a stop
for the wire so that when the wire is dropped
from the jaws 13 and 14 it will be stopped
by it, as indicated in Fig. 6.

It may be stated at this time that four
of these heads 40 are shown here although a
different number may be used. Each of
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the heads is mounted at the end of a horizon-
tal bracket 41 which is provided with longi-
tudinal slots. By means of bolts these
brackets are located in any desired longi-
tudinal adjustment on a pair of slotted verti-
cal brackets 42. The latter are held, by the
same or other bolts, in longitudinal adjust-
ment through perforations 43 at the two
ends of the table. The brackets 41 can be
adjusted longitudinally themselves and they
can also be adjusted up and down on the
table in the slots in the brackets 42 which
also can be adjusted. In fact, they can be
adjusted to angular positions or in any de-
sived way and the adjustments are universal
and unrestricted except by the size of the ma-
chine. These heads are located in this man-
ner at any desired points on the face of the
table 11 so as to get the various bends iIn
the wire at the proper distances apart and
with proper relations to each other in the
plane of the table.

The operation of the pins 39 is limited to
a reciproecating motion. They are slidingly
keyed to prevent rotation. Each of these
pins is provided at the bottom with a slot
45 opening out sideways from the center so
that the part beyond the center constitutes
the stop referred to above. They also have
a deeper diametrical slot 46 perpendicular
to the slot 45 for receiving the wire, as in-
dicated in Figs. 8 and 9 and holding it dur-
ing the hending operation.

The rods 34 extend from their respective
bell cranks 31 to the two heads 40 located
near the top of the table. They are each
connected with a bhell erank 51 projecting
from a winding head 50, votatable in the
head 40 and surrounding the center pin 39,
for giving the winding head a reciproca-
tion each time the cam 27 operates the bell
crank 31.

The two rods 33 on the right hand side of
the machine are connected with arms 47
fixed to a pair of gear segments 48, each of
which meshes with a pinlon 49 fixed on the
end of the winding gleeve 50. 'This causes
the winding head to oscillate also at the
proper time. The effect of these motions
will be deseribed in connection with the fig-
ures on the last sheet. Tt is to he observed
here that although T have described only
half of the mechanism shown, the other
half on the other side of the table operates
the same way buf at a later time in the eycle
to actuate the center pins and winding heads
of the two lower heads 40.

The operation of the machine when set up
in the way shown here is as follows:—

First, the wire is fed in against the stop
and cut off automatically. Then the two
upper center pins 39 descend to the position
shown in Fig. 6 and the jaw 14 opens to let
the wire out. The two center pins 89 are
at the same level in the adjustment shown
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3. In a wire forming machine, the combi-
nation of an inclined table, means for dis-
charging a wire on said table near the top
so that the wire will roll down the table,
stops located over the table for limiting the
rolling motion of the wire. and mweans for
operating said stops to move them into and
then ont of the path of the wire. :

4. Tn a wire forming machine, the combi-
nation of a bar and jaw for receiving & wire
between them, means for moving the jaw
away from the bar to release the wire, a ta-
ble located below the bar and jaw to receive
the wire therefrom, a pair of center pins
above the table, means for moving said cen-
ter pins to a position In which they will
prevent the passage of the wire between
them and the table, and means for then mov-
ing the center pins inwardly toward the ta-
ble to retain the wire in position, said center
pins having grooves across their ends for
receiving the wire and positively holding it
when the pins are forced inwardly.

5 Tn o wire forming machine, ‘he combi-
nation with a pair of jaws for receiving a
wire, means for moving one jaw to release
the wire, an inclined table located below the
jaws to receive the wire therefrom, a pair o
center pins above the table, means for mov-
ing said pins to 2 position in which they
will prevent the passage of the wire below
and beyond them, means for then moving
the center pins inwardly toward the table to
retain the wire in position, said center pins
having grooves across their ends for recelv-
ing the wire and holding it when the pms
are forced inwardly, 2 winding head sur-
rounding each center pin, and means for
turning said winding heads around the cen-
ter pins to bend the wires where they pro-
ject beyond the pins.

6. In a wire forming machine, the com-
bination of an inclined table with a center
pin having a projection at the bottom,
whereby a wire rolling along the table will
be stopped and held by said projection, the
center pin_also having a grooye across it,
whereby when lowered further it will clamp
the wire in position and having an slot on
its rear side in the plane of said groove, a
winding head oscillatably mounted on said
center pin, and means for turning sai
winding head to swing the projecting end
of a wire supported

by the pip around into
said offset slot, whereby a sharp angled
bend can be provided. : T
7. In a wire forming machine, the combi-
nation of an inclined table with a pair of
center pins each having a projection at the
bottom, means for moving said center pins
into such position that the projections sub-
stantially come into registration with the
surface of the table, whereby a wire rolling
along the table from above’ ‘will* be

stopped and held by said projections,
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the center pins also having a diamet-
rical groove across them, whereby when
lowered further they: will clamp the
wire in position and having offset, slots on
their rear sides in the plane of said grooves,
a winding head oscillatably mounted on each
center pin, and means for turning said wind-
ing heads to swing the projecting ends of a
wire supported by the two pins around into
said offset slots, whereby two sharp angl
bends can be provided.

8. In s wire forming machine, the combi-
nation of a_table with a center in having
a projection at the end, means E)r moving
said center pin into such position that the
projection substantially comes into registra-
tion with the surfaces of the table, whereby
a wire moving along the table will be
stopped and held by said projection, the
center pin alsc having a diametrical groove
across it, whereby when lowered further it
will clamp the wire in position, 2 winding
head oscillatably mounted on said center
pin, means for turning said winding head to
swing the projectin end of a wire sup-
ported against the pin around to provide a
bend in the wire, and means for moving the
winding head in the direction of the axis
of the center pin and into and out of op-
erative position.

9. In a wire forming machine, the combi-
nation of an inclined table with a pair of
center pins for stop ing a wire rolling
down the table from above, & winding head
oscillatably mounted on each center pin.
means for turning said winding heads to
swing the projecting ends of a wire around
the pins, an additional winding head lo-
cated on the table at a point pelow one of
the first mentioned winding heads and center
pins and having a center fpin located in
position to engage the side of the wire when
bent around one of the first named center
pins and constituting a stop for it, means
for turning the last named winding head
into a position to engage the wire and turn
it about its center pin to form another bend
in the wire, and means for thereafter rais-
ing the winding heads and center pins to
release the bent wire and allow it to slide
down the table to be delivered.

10. Tn a wire forming machine, the com-
bination with an inclined flat table, of 2
ceries of brackets ‘carried by said table, each
having a winding head and a center pin
thereon, means w ereby said brackets may
be adjusted to bring the center pin into any
desired position on the table, two. of said
center pins being located in position to con-
stitute stops for wires rolling down the table.
means cooperating with said center pins for
bending the wires about them as centers,
means along the table below the said center
pins for :_ups:rtihg an additional pair of
winding hegds ,and\cepherp’ins in any de-
I A R T - -

70

ed 75

80

85

90

100

145

110

115

130



10

15

20

25

30

40

50

(=3
Ot

80

65

1,507 ,007

sired- adjusted position so. that when the
ends of ‘the wires are bent around the first
pair of! center pins they will' come into
contact. with another pair. of center pins and
the wires will be bent therearound'to form
a further bend near each end: ,

11: In a wire forming machine, the com:
bination with an inelined’ table, of' a. pair
of winding heads adjustably located mear
the top of the table, having center pins
adapted . to act as stops for a wire rollin
down the table, a cam shaft, a plurality o%
cams thereon, a pair of longitudinally ad:
Justable. rods arranged to be operated’ by
each of said cams, one rod'of each. pair-ex-
tending; to: one of. said heads and the other
rod of each pair to the other head, means
connected with one rod for raising and’low-
ering the center pin, means connected with
the second rod on the same sidé of’ the ma-
chine for raising and lowering the winding
head; and means connected with the third
rod: on the. same side of the machine for
oscillating the winding head:

12 Tn a wire forming machine, the com-
bination with an inclined’taBlé, of-n pair of
winding: heads adjustably. located near the
top of the table, having center pins adapted
to act as stops for a wire rolling down the
table, a cam shaft at the bottom of said
table, a plurality of cams thereon, a pair of
longitudinally adjustable rods arranged to
be operated by each of said cams, one rod of
each pair extending to one of said heads and
the other rod of each pair to the other head,
means connected with one rod for raising
and lowering the center pin, means connect-
ed with the second rod on the same side of
the machine for raising and lowering the
winding head, means connected with the
third rod on the same side of the machine
for oscillating the winding head, the rods
extending to the other side of the machine
having corresponding connections, addi-
tional winding heads and center pins located
on sald table, a second series of cams located
on said shaft, and adjustable rods connected
with the cams and with the second series of
heads and center pins for operating the
same.

13. In a wire forming machine, the com-
bination with a table, of a pair of winding
heads located over the table, having center
pins adapted to act as stops for a wire on
the table, a cam shaft, a plurality of cams
thereon, a pair of rods arranged to be op-
erated by each of said cams, one rod of each
pair extending to one of said heads and the
other rod of each pair to the other head,
fweans connected with one rod for moving
the center pin toward and from the table,
means connected with the second rod on the
same side of the machine for moving the
winding head toward and from the table,
means connected with the third rod on the

same side of the machine for oscillating the
winding: Head, the: rods extending to the
other side of the machine liaving correspond-
ing' commections; adHitional: windineg Heads
and center pins loewted on- said thblé; a
seeond series of cams located on said: sHaft,
and rods comected’ with: the-cams and’with
the second series of Heads and cefter pins for
operating: the same.

14: Tn a wire: forming machine; the com-
binztion: with a talile; of a pair of winding
heads located! near the table; having center
pins-adapted:to att’ as'stops for a wireom the
tabile: & cam shaft! o plurality o ffesmsitHere:
on, a‘ pair of rods arranged” tb' be: opetated
by eael of 'said: cams, one: rodr off eadh phair
extenitling to-one-ofswid headéand the-obker
rod: of eaxech: pair to the other head! meamns
connected’ with one rod for raising® and
lowering. the- center pin, means contested
with the' second: rod on the' same side oftthe
machine for raising andilowering-tHe wind:
itg head, and‘means conneated with thethird
rod’ on the same - side- oft the mashine: for
oscillating the- winding headt

15 Ity a- wite: forming- mackine; the com-
bination with-a:table, of aiserien of bpaukets
carried'by said-table: each-having s winding
head and a center pin thereon, two of said
center pins being located in position to con-
stitute stops for wires on the table, means
co-operating with said center pins for bend-
ing the wires ahout them as centers, means
along the table beyond the said center pins
for supporting an additional pair of winding
heads and center pins so that when the ends
of the wires are bent around the first pair
of center pins they will come into contact
with another pair of center pins and the
wires will be bent therearound to form a
further bend near each end. .

16. In & wire forming machine, the com-
bination of a table with a pair of center pins,
a winding head oscillatably mounted on each
center pin, means for turning said winding
heads to swing the projecting ends of a wire
around the pins, an additional winding head
located on the table and having a center pin
located in position to engage the side of the
wire when bent around one of the first named
center pins and constituting a stop for it,
means for turning the last named winding
head into a position to engage the wire and
turn it about its center pin to form another
bend in the wire, and means for thereafter
raising the winding heads and center pins to
release the bent wire.

17. In a wire forming machine, the com-
bination of a table with a pair of center
pins each having a projection at the end,
means for moving said center pins into such
position that the projections substantially
come into registration with the surface of
the table, whereby a wire on the table will
be held by said projections, the center pins
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grooves across them,

further they will
and having offset
the plane of said

also having diametrical
whereby when moved
¢lamp the wire in position
clots on their rear sides in

5 grooves, a winding head oscillatably mount-

- groove, a winding

and means for turn-
ing said winding lheads to swing the project-
ing ends of a wire supported by the two
pins around into said offset slots, whereby
two sharp angled bends can be provided.

18. In a wire forming machine, the com-
bination of a table with a center pin having
a projection at the end whereby a wire roll-
ing en the table will be held by said pro-
jection, the center pin also having a groove
across it, whereby when moved further it
will clamp the 1

ed on each center pin,

wire in position and having
o slot on its rear side in the plane of said
head oscillatably mount-
od on said center pin, and means for turn-
ing said winding head to swing the project-
ing end of a wire supported by the pin
around into said offset slot, whereby a sharp
angled bend can be provided.
19. In a wire forming machine, the com-
bination with a table, a pair of center pins
above the table, of means for moving said
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pins to a position in which they will pre-
vent the passage of the wire beyond them,
means for then moving the center pins
inwardly toward the table to retain the wire
in position, said center pins having grooves
across their ends for receiving the wire and
holding it when the pins are forced in-
wardly, a winding head surrounding each
center pin, and means for turning said
winding heads around the center pins to
bend the wires where they project beyond
the pins.

90. In a wire forming machine, the com-
bination of a table, a pair of center pins
above the table, means for moving said
center pins to a position in which they will
prevent the passage of the wire between
them and the table, and means for then
moving the center pins inwardly toward the
table to retain the wire in position, said
center pins having grooves across their ends
for receiving the wire and positively hold-
ing it when the pins are forced inwardly.

1t testimony whereof I have hereunto
affixed my signature.

FRANK H. SLEEPER.
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