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(54) Twisting or bending machine for making either mono or double winding coil springs

(57)  The present invention relates to a twisting or
bending machine which has been specifically designed
for making either mono or double winding coil springs.

The machine comprises a wire carrying unit (2),
which comprises an assembly of rollers (4) for entrain-
ing the wire (3) along a feeding direction.

The wire carrying or transport unit (2) is arranged in
front of a winding tool (6), which bends the wire material

(3) fed by the carrying or transport unit (2).

The wire transport unit (2), in particular, can be
driven with respect to the winding tool (6), either in par-
allel to the wire feeding direction, or transversely of the
wire feeding direction, in order to cause the wire (3) and
winding tool (6) contact point to change.
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Description

BACKGROUND OF THE INVENTION

The present invention relates to a twisting or bend-
ing machine, which has been specifically designed for
making either mono or double winding coil springs.

As is known, for making coil springs are at present
used suitable coil spring winding machines, the so
called twisters or benders, by which the wire material to
be used for making the coil spring is pressed against a
suitable winding tool, causing the wire material to be
progressively deformed so as to form the spring with its
conventional coil or helical configuration.

The pressing force on the wire as the spring is
formed, is supplied by a wire carrying or transport unit,
substantially comprising a roller assembly including a
plurality of rollers entraining the wire material along a
wire material feeding direction and causing said wire
material to pass through a wire guiding element facing
the winding tool.

The wire material transport unit, in particular, is
generally stationary with respect to the spindle support-
ing the winding tool or it can be displaced along a direc-
tion parallel to the wire feeding direction.

Thus, prior coil spring winding machine have an
operating flexibility which is comparatively law.

SUMMARY OF THE INVENTION

Accordingly, the aim of the present invention is to
overcome the above mentioned problem, by providing a
twisting or bending machine which has been specifically
designed for making coil springs, which allows to
change, depending on requirements, the contact point
of the wire material and the winding tool.

Within the scope of the above mentioned aim, a
main object of the present invention is to provide such a
machine which is provided with a very high operating
flexibility characteristic.

Another object of the present invention is to provide
such a machine which is specifically adapted to make
different shape coil springs, without requiring the coil
spring winding tool to be replaced.

Yet another object of the present invention Is to pro-
vide such a machine which is very reliable and safe in
operation.

According to one aspect of the present invention,
the above mentioned aim and objects, and yet other
objects, which will become more apparent hereinafter,
are achieved by a twisting or bending machine, specifi-
cally designed for making coil springs, either of a mono
or a double winding type, which comprises a wire trans-
port unit, including a roller assembly for entraining the
wire along a wire feeding direction.

Said wire transport unit is arranged in front of a
winding tool, which is adapted to bend said wire, said
machine being characterized in that said wire transport
unit can he driven, with respect to said winding tool,
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either in parallel to the wire winding direction as well as
transversely of said wire winding direction, in order to
cause the contact point of the wire and winding tool to
change.

BRIEF DESCRIPTION OF THE DRAWINGS

Further characteristics and advantages of the twist-
ing and bending machine according to the present
invention will become more apparent hereinafter from
the following detailed disclosure of some preferred
embodiments of said machine which are illustrated, by
way of a merely indicative, but not limitative example, in
the figures of the accompanying drawings, where:

Figure 1 is a schematic side elevation view illustrat-
ing a first embodiment of the twisting and bending
machine according to the present invention;

Figures 2 and 3 are schematic views illustrating the
first embodiment of the twisting and bending
machine according to the present invention, in a top
plan view, the wire transport unit being shown in
two different operating positions with respect to the
wire winding tool;

Figure 4 is a further schematic side elevation and
partially cross-sectioned view illustrating a second
embodiment of the twisting and bending machine
according to the present invention;

Figures 5 and 6 are respective top plan views illus-
trating the second embodiment of the subject
machine, the wire transport unit being shown in two
different operating positions with respect to the
winding tool;

Figure 7 is a further schematic side elevation and
partially sectioned view illustrating a further modi-
fied embodiment of the twisting and bending
machine according to the present invention; and

Figure 8 is a front partially cross-sectioned view
illustrating the twisting and bending machine shown
in figure 7.

DESCRIPTION OF THE PREFERRED EMBODI-
MENTS

With reference to figures 1 to 3, the twisting and
bending machine according a first embodiment of the
present invention comprises a base 1, supporting a
feeding unit 2 for feeding a wire material 3 to be proc-
essed by deformation in order to make coil springs.

More specifically, the transport or carrying unit 2
comprises an assembly of rollers 4, said rollers 4 being
rotatively driven about respective rotary axes and coop-
erating with one another in order to cause the wire 3 to
be driven along a wire driving or feeding direction.
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The wire transport unit 2 comprises, moreover, a
wire guiding element 5 provided with a wire passage,
extending parallel to the wire feeding direction, and fac-
ing a wire winding tool 6 comprising, in the embodiment
shown in figures 1 to 3, a winding spindle or shaft, hav-
ing a substantially vertical axis, which is rotatively driven
about its axis so as to cause the wire 3 to be progres-
sively wound about said shaft or mandrel.

Between the wire guiding element 5 and the wire
winding tool 6 a cutting blade 7 is arranged, specifically
provided for cutting the wire 3 at the end of a spring
making operation.

As shown, the wire transport unit 2 is supported by
the machine base 1 by means of two pairs of cross-
guiding element 8, each of which comprises a bottom
guiding element 9 extending perpendicular to the wire 3
feeding direction, a middle guiding element 10 and a top
guiding element 11 arranged parallel to the wire 3 feed-
ing direction, thereby the wire 3 transport unit can be
driven either in a direction parallel to the wire 3 feeding
direction or in a direction perpendicular to said wire 3
feeding direction, in a substantially horizontal plane.

The driving of the wire transport unit 2 along the
guiding elements 8 is obtained, in a direction parallel to
the wire 3 feeding direction, for example by a servomo-
tor 12 which, through suitable transmission means,
comprising, for example, a belt 13 and a screw-screw
nut assembly, drive the transport unit 2.

The displacement or driving of the wire transport
unit 2 in a direction perpendicular to the wire 3 feeding
direction can be obtained, in a like manner, by known
driving means which, for simplicity, have not been spe-
cifically shown.

According to the modified embodiment shown in
figures 4 to 6, the wire transport unit 2, instead of being
supported by the machine base 1 through cross guiding
elements, is pivoted to said machine base by a pivot pin
20, to a vertical axis 20a, i.e. perpendicular to the wire 3
feeding direction in the wire transport unit 2.

In this modified embodiment, the driving of the
transport unit 2, i.e. the swinging thereof about the axis
20a, with respect to the machine base 1, can be
obtained by a servomotor, with a screw or screw-nut
transmission, generally indicated by the reference
number 21, operating on the transport unit 2 so as to
cause the latter to partially turn about the rotary axis
20a.

Thus, by the above possible displacements of the
wire transport unit 2, with respect to the wire winding
tool 6, both in a parallel direction and in a perpendicular
direction to the wire 3 feeding direction, it is possible to
change the contact point of the wire with the winding
tool 6, thereby, by a single winding tool, it will be possi-
ble to make several different coil springs, depending on
requirements.

Figures 2 and 3, as well as figures 5 and 6, clearly
illustrates this multiple displacement or driving of the
wire transport unit 2 with respect to the wire winding
tool, in order to make two springs having opposite wind-
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ing directions.

In the inventive embodiment shown in figures 7 and
8, it is provided to drive the winding tool 31 supporting
mandrel or spindle 30, in a direction which is transversal
of the wire 3 feeding direction 33, said wire 3 being sup-
plied by the wire guiding element 5 of the wire transport
unit 2.

As shown in the above mentioned figures, the man-
drel or spindle 30 has the axis 30a extending in a verti-
cal direction and is supported both rotatably about said
axis 30a and parallel to said axis 30a, by supporting
framework 34.

Inside the supporting framework 34 a threaded
shaft 35 is arranged, also having a vertical axis, and
engaging with a nut screw 36 rigid with a movable block
37 supporting rotatably the spindle 30 so as to allow
said spindle to turn about its pivot axis 30a.

As shown, the threaded shaft 35 can be driven by
an electric motor 38 so as to cause the block 37 and,
accordingly, the spindle 30, to turn parallel to the pivot
axis 30a.

In particular, the spindle 30 can be rotatively driven
about its pivot axis 30a by a gear wheel 41 and 42 trans-
mission assembly, the gear wheels 41 and 42 of which
are housed inside the supporting framework 34.

The latter is slidably mounted on two guides 43a
and 43b which are horizontally arranged and extend
perpendicular to the wire 3 feeding direction 33.

The driving of the supporting framework 34 and,
accordingly, of the spindle or mandrel 30 in a horizontal
direction, or the driving of said guide elements 43a and
43b is obtained, in a like manner to that disclosed there-
inabove, by means of a threaded shaft 44 engaging in a
screw nut rigid with the supporting framework 34.

Thus, the spindle 30 can be driven both vertically,
i.e. in a direction parallel to the pivot axis 30a thereof,
and accordingly perpendicular to the wire feeding direc-
tion 33, preferably a horizontal direction, and in parallel
to the guiding elements 43a and 43b, also horizontally
extending, but perpendicular to the wire feeding direc-
tion 33 so as to change, depending on requirements,
the contact point of the wire being supplied by the wire
guiding element 5 and the winding tool 31.

The winding tool 31, in particular, is supported by
the spindle or mandrel 30 through a tool holder element
45 which, as shown in figure 7, can be turned, in a per
se known manner, about the rotary axis thereof, extend-
ing parallel to or even coinciding with the wire feeding
direction 33.

In this connection it should be pointed out that the
spindle 5 can be either a fixed type of spindle, or it can
turn about its pivot axis, coinciding with the axis of the
wire 3 and, moreover, said spindle can also be provided
with wire gripping means, for gripping the wire during
the rotation thereof, so as to increase the working capa-
bilities of the twisting and bending machine according to
the present invention.

From the above disclosure and from the figures of
the accompanying drawings, it should be apparent that
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the invention fully achieves the intended aim and
objects.

In particular, the fact is to be pointed out that a wire
twisting and bending machine has been provided which,
owing to the possibility of changing the contact point of
the wire material and wire winding tool, has a very flexi-
ble type of operation, adapted to meet all of the
processing requirements for making coil springs.

The invention, as disclosed, is susceptible to sev-
eral variations and modifications, all of which will come
within the inventive idea scope.

Moreover, all of the details can be replaced by other
technically equivalent elements.

In practicing the invention, the used materials, as
well as the contingent size and shapes, can be any,
depending on requirements.

Claims

1. A wire twisting or bending machine, specifically
designed for making coil springs, either of a mono
or a double winding type, comprising a wire trans-
port unit including an assembly of rollers for entrain-
ing the wire along a wire feeding direction, said wire
transport unit being arranged in front of a wire wind-
ing tool adapted to bend said wire, characterized in
that said wire transport unit can be controllably
driven, with respect to said wire winding tool, both
in parallel to and transversally of the wire feeding
direction in order to cause the contact point of the
wire and wire winding tool to change.

2. A machine according to Claim 1, characterized in
that said wire transport unit is mounted on cross
slides supported by the base of said machine, driv-
ing means being moreover provided for driving said
wire transport unit along two legs of said slides,
said legs being respectively arranged parallel and
perpendicular to said wire feeding direction.

3. A machine according to Claim 1, characterized in
that said wire transport unit is pivoted to said base
of said machine about a pivot axis which is substan-
tially perpendicular to said wire feeding direction.

4. A machine according to one or more of the preced-
ing claims, characterized in that said wire transport
unit comprises a wire guiding element in which a
passage for said wire is defined, said wire passage
extending along the wire feeding direction, and in
that said wire guiding element can be controllably
turned about the axis of said wire, extending along
said wire feeding direction.

5. A machine according to one or more of the preced-
ing claims, characterized in that said wire guiding
element is provided with wire gripping means.

6. A machine according to one or more of the preced-
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10.

ing claims, characterized in that said wire winding
tool is supported on a tool spindle, which can be
controllably turned about a pivot axis perpendicular
to said wire feeding direction.

A machine according to one or more of the preced-
ing claims, characterized in that said wire winding
tool is supported on a controllably rotatable tool
holder, which can be controllably turned, with
respect to said spindle, about an axis parallel to
said wire feeding direction.

A machine according to one or more of the preced-
ing claims, characterized in that said spindle can be
controllably driven along a first driving direction
transversal of said wire feeding direction.

A machine according to one or more of the preced-
ing claims, characterized in that said spindle can be
controllably driven along a second driving direction,
which is substantially perpendicular to said wire
feeding direction and substantially perpendicular to
said first driving direction.

A wire twisting or bending machine, specifically
designed for making coil springs, either of a mono
or a double winding type, according to one or more
of the preceding claims, and substantially as
broadly disclosed and illustrated for the intended
aim and objects.
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