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Te all whom 1t may concern:

Be it known that I, Aurrep H. Wouress,
belonging to the Kingdom of the Nether-
Jands, residing at Norwood, in the county of
Hamilton and State of Ohlo, have invented
certain new and useful Improvements m
Winding-Machines, of which the following
is a full, clear, and exact specification.

My invention relates to coil-forming ma-
chines and especially to automatic machines
for forming non-circular coils of metallic
strip wound edgewise.

Heretofore in winding coils of this sort it
has generally been necessary to stop the
winding machine at each quarter or half
turn in order to shift certain bending levers.
On account of this slow and tedious method
of winding the cost of these coils has oft-
times been prohibitive in cases where their
use would be most desirable.

Tt is the object of my present invention
to provide a machine in which these coils are
wound automatically. Moreover, with my
invention a single operator is sufficient,
whereas heretofore two or more operators
have been required.

My invention comprises the combination
in an edgewise winding machine, of a rota-
table former, a movable frame carrying a
supply of metallic strip to be wound, and
an anti-buckling guide movable with said
frame.

More specifically my invention comprises
the combination in a machine for winding
metallic strip or ribbon edgewise, of a rota-
table former the periphery of which is com-
posed of straight lines and arcs of circles,
a guide for preventing buckling of the strip,
means for moving said guide curvilinearly
as the strip is being bent around the curved
parts of the former, and means for moving
said guide parallel to a straight part of the
former intermediately.

Many other features of my invention will
appear from the description and drawings
and will be particularly pointed out in the
claims.

Figure 1 is a front elevation of one form
of bending machine embodying my inven-
tion; Fig. 2 is an end elevation of the same
with some parts broken away; Fig. 3 is a
view similar to Fig. 2, showing a modifica-
tion; and Fig. 4 is a plan view on a larger
scale of the anti-buckling guide,

The former 10 mounted on the shaft 11 is
rotated in any desired manner, as by means
of an electric motor 12. In Figs. 1 and 2,
the former is arranged to wind coils having
two parallel sides joined by semi-circular
portions. The former is of the same shape.
In the end of the former 10 is a slot 13 In
which slides a pin 14 on the upper end of a
frame 15. The slot 13 joins the two centers
of the semi-circular ends of the former so
that the pin 14 may come to either of these
two centers. This slot preferably has an en-
larged inner portion for receiving the en-
larged head of the pin 14, as shown. At
the lower end of the frame 15 is a pin 16
which fits into a slot 17 on a stationary sup-
port and guide 18. The frame 15 with its
attached parts is biased downward either
by gravity or a spring 19 or both. If de-
sired, other means may be provided for fore-
ing this frame downward at the proper
time.

Mounted near the upper end of the frame
15 are supports 20 in which is rotatably sup-
ported the reel 21 of material to be wound
into a coil. From this reel 21 the strip 22
of copper or other material to be wound
passes around a disk 23 and under an ad-
justable brake 24 to the slot in an anti-
buckling guide or bending bar 25. In the
cuide 25 is a slot through which the strip
99 passes as it is being fed onto the former.
All of these parts are supported by the
frame 15 and move with it.

In the operation of the device, the motor
12 rotates the former 10 in the direction of
the arrow about the axis of the shaft 11.
Say that the parts start from the position
shown in full lines in Fig. 2, with the pin
14 in the lower end of the slot 13. As the
former 10 is rotated, the pin 14 moves in a
semi-circle about the shaft 11. This causes
the frame 15 and its attached parts to move
upward to the position shown in dotted lines,
in this movement swinging first to the left
and then to the right, so that the guide 25
always remains at that point of the former
at which the strip 22 is then being bent. As
soon as the frame 15 gets into the position
shown in dotted lines in Fig. 2, and not
before, the gnide 25 and the slot 13 and pin
14 allow said frame to move downward in a
straight line to the full line position, when
the cycle just described is repeated for the
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other semi-circular end of the former. In
both the curvilinear and the rectilinear
movement of the pin 14, the strip 22 is un-
wound from the reel 21 and drawn around
the disk 23 under the brake 24 to the slot in
the guide 25.

The operation just described will be re-
peated automatically until the entire coil is
wound, when the machine can be stopped
and the coil removed.

In Fig. 3 the former and the coils have
two pairs of opposite parallel straight sides,
the adjacent sides being joined by quadrants
of circles. In the former 10* is a slot 132
which joins the different bending centers,
which are the centers of the four circles of
which the respective quadrants form parts.
The frame 15 is provided with parts similar
to those with which the frame 15 of Trigs. 1
and 2 is provided, save that at the lower
end of the frame 15* are two pins 16* and
16® which engage the slot 17 in the member

© 18* to keep the frame always in line with
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said slot. This member 18 is pivoted at 18
instead of being fixed as the member 18 of
Figs. 1 and 2. As the shaft 112 is rotated in
the direction of the arrow, the former 10* is
rotated with it. Say that the parts start
from the full line position, with the pin 14=
in the lower left hand corner of the slot 132.
After a rotation of a little more than 90°
this lower left hand corner becomes the
upper left hand corner, as shown in dotted
lines, this corner in its movement carrying
the pin 14* with it and constraining the
guide 25* to so move that it is always at the
point where the strip 22 is being bent.
When the long side of the slot 132, which
at first was the lower side of said slot, comes
into alinement with the slot 172, and not
until then, the pin 14* automatically slides
downward until it reaches what has become
the lower left-hand corner of said slot. This
operation is now repeated to wind the next
corner of the coil, after the completion of
which the pin 14° slides downward along one
of the short sides of said slot. Thus the
quadrants at each corner of the coil are
wound successively by movements of the
former through angles alternately greater
and less than 90°, the strip 22* being un-
wound from the reel and drawn around the
disk 23* and under the brake 24* in both the
rectilinear and the curvilinear movement of
the pin 142, Asin the modification shown in
Figs. 1 and 2, the arrangement of Fig. 3
will continue to operate automatically as
long as desired.

Many modifications may be made in the
precise arrangements here shown and de-
scribed, and all such which come within the
spirit and scope of my invention I aim to
cover in the following claims.

What T claim as new is:—

1. The combination in a winding machine,

1,028,983

of a rotatable non-circular former of fixed
shape, a bending bar, and automatic means
whereby said bending bar is constrained to
so move that the part of the material which
1s being bent is always in substantially the
same position relative thereto.

2. In an edgewise winding machine, a ro-
tatable former, a movable frame carrying a
supply of metallic strip to be wound, and

an anti-buckling guide movable with said 7

frame. '

3. In an edgewise winding machine, a ro-
tatable former, a movable frame carrying a
supply of metallic strip to be wound, an anti-
buckling guide movable with said frame,
and means for causing said frame to so
move that the bending surface of the guide
1s always at substantially the same distance
from the periphery of the former.

4. In an edgewise winding machine, a ro-
tatable former, a movable frame carrying a
supply of metallic strip to be wound, and
an anti-buckling guide and a tension device
carried by said frame.

5. In an edgewise winding machine, a ro-
tatable former, a movable frame carrying a
supply of metallic strip to be wound, an anti-
buckling guide and a tension device carried
by said frame, and means for causing said
frame to so move that the bending surface
of the guide is always at substantially the
same distance from the periphery of the
former,

6. In a winding machine, a rotatable non-
circular former, and a bending guide auto-
matically movable both rectilinearly and
curvilinearly so that it is always substan-
tially at the place where the maferial is be-
ing bent.

7. In a coil winding machine, a rotatable
former the periphery of which is composed of
relatively fixed straight and curved parts, a
bending guide,and means for so moving said
guide that its bending surface is always at
substantially the same distance from the
periphery of the former as the curved parts
of the coil are being formed and for moving
it from one curved part of the former to
another intermediately.

8. In a machine for winding metallic
strip or ribbon edgewise, a rotatable former
the periphery of which is composed of
straight lines and arcs of circles, a guide for
preventing buckling of the strip, and means
for moving said guide curvilinearly as the
strip 1s being bent around the curved part
of the former and rectilinearly intermedi-
ately.

9. In a machine for winding metallic
strip or ribbon edgewise, a rotatable former
the periphery of which is composed of
straight and curved parts, a slotted bar for
preventing buckling of the strip, means for
moving said bar curvilinearly as the strip
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former, and means for moving said bar par-
allel to a straight part of the former inter-
mediately.

10. In a machine for winding metallic
strip or ribbon edgewise, a rotatable former
the periphery of which is composed of rela-
tively fixed curved and straight parts, a
guide for preventing buckling of the strip,
and means for moving said guide so that
it is always at the place of bending as the
strip is being bent around the curved parts
of the former and for moving it from one
curved part to another intermediately.

11. An appartus for winding edgewise a
metallic strip or ribbon, which comprises a
non-cireular former provided in its end with
a slot which is parallel with its periphery, a
frame automatically movable relatively to
said former, means mounted on said frame
for preventing the strip from buckling, and
a pin in said frame engaging the slot in
said former.

12. In an edgewise winding machine, a
rotatable member having a forming surface
and a guiding surface parallel thereto, a
movable member engaging said guiding sur-
face and earrying a supply of metallic strip
to be wound, and means attached to said
movable member for preventing buckling ot
the strip.

8

13. In an edgewise winding machine, the
combination of a rotatable former the pe-
riphery of which is parallel to a slot in its
end, a pin engaging said slot, and means
connected to said pin for preventing
buckling.

14. Tn an edgewise winding machine, the
combination of a rotatable former the pe-
riphery of which is parallel to a guiding
surface thereon, a member having a guiding
surface, a movable frame engaging the
cuiding surfaces of said member and said
former, and a bending guide carried by said
frame.

15. In an edgewise winding machine, the
combination of a rotatable former the pe-
riphery of which is parallel to a guiding
surface thereon, a member having a guid-
ing surface, a movable frame carrying a sup-
ply of metallic strip to be wound and en-
gaging the guiding surfaces of said member
and said former, and a bending bar carried
by said frame.

Tn testimony whereof T affix my signature,
in the presence of two witnesses.

ALFRED II. WOUTERS.
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Witnesses:
Gro. B. ScuLey,
Frep J. Kixsey.

Copies of this patent may be obtained for

five cents each, by addressing the Commissioner of Patents,

Washington, D. C.”




