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Two parallel staggered rows die forming system for approximately circular shape parts, in

order to limit sheet scraps in productions by coil fed transfer presses

(57) A two parallel staggered rows die forming sys-
tem for approximately circular shape parts, in order to
limit sheet scraps in productions by coil fed transfer
presses. The complete system consists of:

- unwinding reel (5) of the sheet metal coil (2) , straight-

ener press;
- feeder (7) of the sheet metal strip (2) to the first mould;
- Transfer press equipped with a line of dies;
- Transfer system (9) of the piece from one die to another;
- Clamping systems (26, 27) of the piece (3).
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Description

[0001] The technical field: sheet metal moulding by
transfer presses fed by coil: reduction in costs of raw
materials of items obtained by moulding.

[0002] Background art: the cost of the raw material
also affects the cost of the moulded pieces to a very high
percentage that can vary between 50% and 75% of the
total cost of production. You can obtain a considerable
saving in terms of material costs, optimizing the use of
the sheet, so as to minimize the amount of scraps.
[0003] I[fitis necessary to manufacture approximately
circular parts , if the starting material consists of a strip
of metal sheet unwinded from a coil, the proper use of
the metal sheet suggests to cut the shape of departure
on the strip, not on a single row, but on rows staggered
between them (Fig.1)

[0004] The transfer press normally allows you to obtain
the moulded piece , with a series of dies. Dies are mount-
ed on the press aligned with the axis of the press itself.
Dies are equidistant between them and the distance is
called "pitch". Pieces to be worked are transferred from
one die to another, at the same time, after each stroke
of the press, by means of an "iron hand "mounted on two
longitudinal bars, a bar at each side of the machine.
[0005] Theiron hands, during each stroke of the press
ram, advance simultaneously one step the parts to be
worked on the series of dies. The first die separates the
blank from the strip.The blank generally consists of a flat
shaped element. This element is transferred to the sec-
ond die and so on. You typically use four or five dies
aligned among them.

[0006] When the blank detached from the strip with the
first die, after having been worked on intermediate dies,
abandons the last die, it has been transformed into a part
obtained by moulding.

[0007] In the dieing on staggered parallel rows with a
transfer press , it is found that:

- at least one row of the figures detached from the
sheet metal is misaligned with respect to the row of
the dies;

- one of the two figures punched with the first die is
spaced from the second mould a different value of
the pitch between the subsequent moulds; the first
die produces twice the subsequent moulds;

- Various systems have been used for dieing on stag-
gered rows, with problems of space or costs.

- A first system consists in doubling the number of
dies: this solution requires a more powerful press,
and greater cost of equipments. Not always the de-
mand of moulded pieces justifies the greater produc-
tion.

- Asecondsystem consists in bringing out of the trans-
fer press the first operation, feed the transfer press
with a robotic system on a station aligned with the
subsequent operations. This system requires the in-
troduction of other elements of the dieing line, with
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dimensions and costs that not always justify some
of its advantages

- It also uses a system that, by moving across the
sheet metal strip, between a stroke of the press and
the other, varying at the same time, the length of the
stroke of the sheet metal strip itself, feeds the first
cutting die to obtain the desired effect of form on the
strip two rows of punched staggered shapes . In this
case also, there is a complication on all the moulding
system, because to move across the sheet metal
strip, it is necessary to move laterally the unwinding
reel of the coil, and the feeder. This system involves
greater need for space and greater cost.

- Forthis reason it has been studied the system which
is the object of the request of the patent

TWO PARALLEL STAGGERED ROWS DIE FORMING
SYSTEM FOR APPROXIMATELY CIRCULAR SHAPE
PARTS , IN ORDER TO LIMIT SHEET SCRAPS IN

PRODUCTIONS BY COIL FED TRANSFER PRESSES

[0008] The purpose of this system is to eliminate the
disadvantages of the systems described above, achiev-
ing the aim of a substantial reduction in the weight of the
sheet scraps .

[0009] The complete system consists of:

- unwinding reel of the sheet metal coil, straightener
press;

- feeder of the sheet metal strip to the first mould.
This is a normal feeder used to feed sheet metal strip
to the presses. In this system the use of the feeder
is characterized by the fact that it advances the strip
one step every two shots of the press. The feeder
stroke is equal to the pitch between the dies in the
transfer press ;

- Transfer press equipped with a line of dies.

This line of dies is characterized by the fact that the
first cutting die, which is used to detach from the
sheet metal strip the material then will be worked on
the series of dies in order to obtain the final moulded
piece , is double, with the two punches that can be
excluded: the punches will be excluded in corre-
spondence of alternate strokes of the press so as to
balance the production of the first blanking operation
to following operations. The two punches and the
two matrices, in this first cutting die, are positioned
between them so as to cut out on the strip two figures
that are staggered and almost tangent;

- Transfer system of the piece from one die to another.
This system transfers a single piece at a time, for
each stroke of the press, from the first blanking sta-
tion to the second station. It is consisting of two bars
that move longitudinally with respect to the press,
with the stroke equal to the pitch between the
moulds. These two bars have an operation equal to
that of a normal transfer system on a transfer press .

- Clamping systems of the piece: the clamping sys-
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tems of the piece, which transfer the pieces that were
cut on the first die, are mounted on the bars of trans-
fer in such a way as to permit longitudinal movement
and transverse movements of clamping systems
themselves, in relation to the transfer bars. The
transverse movement allows you to retrieve the off-
set of the punched piece with respect to the position
of the second mould; the longitudinal movement al-
lows you to retrieve the different length of the dis-
placement of the figure from the first mould to the
second mould, with respect to the length of the pitch.
With the moulding system, innovative, which is the
object of the present patent application, as described
above, you solve the problems of moulding with rows
offset:

The cross offset of the punched shapes with respect
to the axis of the moulds, is recovered with an addi-
tional stroke of the clamping systems of the piece,
with relative movement respect to the transfer bar;
the distance greater than the pitch of one of the two
cut blanks with respect to the second mould, is re-
covered with a relative movement of the clamping
system with respect to the transfer bar;

there is notan overproduction in the first mould, since
at each stroke of the press only one piece is trans-
ferred.

Further characteristics of the invention will appear
clearly from the detailed description below, which
refers to a merely illustrative, not limiting embodi-
ment, illustrated in the attached drawings, wherein:
Figure 1 shows the component to be produced (1)
and the discs that will serve to produce it (1);
Figure 2A shows the side view of the transfer system;
Figure 2B shows a plan view of the transfer system;
Figure 2C represents the side view of the transfer
system, perpendicular to the view of Figure 2A,
Figure 3 represents the mould of the first punching
operation;

Figure 4 is the release system of punches;

Figure 5 is a side sectional view of the cutting die;
Figure 6 shows the transfer system on the transfer
press.

Part (1) is the part to manufacture by dieing.

this particular to realize has a sheet blank represent-
ed by details (3) or (4). The details (3) and (4) are
characterized by having a slightly different shape
each other, but this diversity does not affect the final
form of (1): the dieing operations later, not shown,
forecast , once the drawing operation is carried out,
a trimming operation which makes circular the outer
edge (1). The slight differences between (3) and (4)
allow to have the punches with a simple shape and
the two figures can be almost tangent.

Figure 1A represents (3) and (4) punched simulta-
neously from the strip (2). During the press cycle that
realizes this blanking, the part (3) is transferred onto
the die of the second operation, as shown in Fig.1B .
The part (4) remains on the first cutting die. During
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the next cycle of the press, the strip (2) does not
move forward, the punches are excluded and there-
fore there is no cutting of sheet metal. The part (4)
is transferred onto the die of the second operation
as shown in Fig. 1C .

In Figure 2A is a side view of the die forming system
where are represented the various components: (5)
the unwinding reel of the coils of sheet metal, (6) the
rectifier, (7) the power supply (8) the press transfer,
(9) The transfer bars.

The feeder is adjusted in a characteristic way and
feeds the sheet, toward the first die, a step every two
stokes of the press ram. The length of a forward step
corresponds to the distance between two machining
stations, i.e. the distance between two successive
dies, mounted on the table of the press. The bars (9)
have a longitudinal movement, a transverse move-
ment toward the center of the machine, a vertical
movement. Of course, these movements of bars are
the same for all the parts being moulded to be trans-
ferred. To transfer parts (3) and (4) cut at the first
station, these movements are not sufficient and for
this, as is shown in Fig.6, the grip systems , clamps,
are mounted on the bar by means of slides that char-
acterize the system and that allow further longitudi-
nal and transverse movements

The clamp (26) which transfers the part (3), while
closing grasps the particular (3). (26) is mounted on
a cross-slide (24) and on a longitudinal slide (22).
The slide (24) allows to retrieve the offset of the po-
sition of (3) from the central axis of the press, the
slide (22) allows to retrieve the extra distance of (3)
from the following work station. The extra distance
of (3) from the next station depends on the offset of
the two rows of blanking: this offset allows the max-
imum saving of raw material.

The clamp (27) is mounted on two cross slides: the
slide (24a) and slide (25). The slide (24a) has the
same stroke of the slide (24) and is used to return
the particular (4) to the center. The slide (25) allows
the clamp (27) a further stroke. In the cycle in which
the part (3) is transferred to the next station, the
clamp (27) must be raised by the transfer bar without
moving (4). The slide (25) allows to place back (27)
so as not to crush (4) during the vertical movements
duetothe movementofthe bar ,during the idle stroke
of the same clamp (27) .

The Figs. 6B and 6C show the movements respec-
tively of the clamps (27) and (26) during the transfer
of the part (3): the clamps are advancing toward
the center together with bars (9), stroke represented
by the vector (23). The clamp (26) grabs the com-
ponent (3)

the clamps rise together with the bars (9),

the clamps move longitudinally one step, this stroke
is represented by the vector (21),

The clamp (26) continues its longitudinal stroke, rep-
resented by the vector (22a), to retrieve the pitch
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difference,

- the clamp (26) advances toward the center, vector
(-24a),

the clamps are lowered together with bars (9),

the clamp (26) opens and deposits (3) on the second
station.

The bars are widening, vectors (23) and (-23),

the clamp (26) goes back to its initial position with
the stroke represented by the vector (24a),

the bars(9) return to the starting point with the move-
ment indicated by the vector (-21).

The Figs. 6A and 6D show the movements respec-
tively of the clamps (27) and (26) during the transfer
of the part (4):

the clamps are advancing toward the center together
with bars (9), stroke represented by the vector (23),
the clamp (27) further advances as indicated with
the vector (25a) and closes by grasping the compo-
nent (4)

the clamps rise together with the bars (9),

the clamps move longitudinally one step, stroke rep-
resented by the vector (21)

The clamp (27) advances toward the center, vector
(24a),

the clamps are lowered together with bars (9),

the clamp (27) opens and deposits (4) on the second
station.

The bars are widening, vectors (23) and (-23),

the clamp (27) goes back to its initial position, with
respect to its bar, with the stokes represented by
vectors (-24a) and (-25a),

the bars(9) return to the starting point with the move-
ment indicated by the vector (-21).

The die of the first operation, blanking, must have
the two punches that can be excluded. Figg.3 and 4
represent the design of a die which punches can be
excluded, suitable for the functioning of this system
which is the object of this patent application.
Figure 3A shows the lower part of the die,

(11) lower blank holder,

(10) matrix,

figure 3B represents the top of the die.

(12)upper intermediate plate ,

(13) upper blank holder ,

(14) punches,

(15) upper base.

Figures 4a and 4B represent the upper part of the
open die.

(16) sliding plate

(17) pneumatic cylinders driving slide plate

(18) cylindrical pressure blocks fixed on the sliding
plate

(19) hollow for blocks (18), to disengage the punches
(20) cylindrical inserts of reaction attached to the top
base

Figure 5 shows a section of the die of the first cutting
operation. In detail B you can see the positioning of
the blocks (18) resting on blocks (20) at the moment
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in which the punches are inserted. In detail C can be
seen that the punches are fixed on the movable plate
(12) and that therefore if the sliding plate (16) is po-
sitioned in such a way that blocks (18) are in the
region of the cavity (19), the mobile plate (12) is
pushed upward by the sheet metal holder (11) and
the blanking does not take place.

The sliding plate (16) is controlled by the two pneu-
matic cylinders (17).

Claims

two parallel staggered rows die forming system for
approximately circular shape parts, in order to limit
sheet scraps in productions by coil fed transfer
presses , made of:

- (5) the unwinding reel of the coils of sheet met-
al, (6) the rectifier, (7) the power supply (8) the
press transfer, (9) The transfer bars.

- The feeder is adjusted in a characteristic way
and feeds the sheet, toward the first die, a step
every two stokes of the press ram. The length
of a forward step corresponds to the distance
between two dies, i.e. the distance between two
successive dies, mounted on the table of the
press.

- Blanking die, first operation, blanking with
punches that can be excluded. The die cuts on
the sheet metal strip two disks at the same time.
The discs are cut in a staggered manner, with
the characteristic arrangement called a "Quin-
conce" (Fig.1)

During the stop of the feeder, the punches are
excluded.

Figure 5 shows a section of the die of the first
cutting operation. In detail B you can see the
positioning of the blocks (18) resting on blocks
(20) at the moment in which the punches are
inserted.

In detail C can be seen that the punches are
fixed on the movable plate (12) and that there-
fore if the sliding plate (16) is positioned in such
a way that blocks (18) are in the region of the
cavity (19), the mobile plate (12) is pushed up-
ward by the blank holder (11) and the blanking
does not take place.

The sliding plate (16) is controlled by the two
pneumatic cylinders (17) The grip systems,
clamps, are mounted on the bar by means of
slides that characterize the system and allow
further longitudinal and transversal movements.
At each stroke of the press a part is fed from the
first blanking station to the second station.

The clamp (26) which transfers the part (3),
when closing, clamps the part (3). (26) is mount-
ed on a cross-slide (24) and on a longitudinal
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slide (22). The slide (24) allows to retrieve the
offset of the position of (3) from the central axis
of the press, the slide (22) allows to retrieve the
extra distance of (3) from the following work sta-
tion. The extra distance of (3) from the next sta-
tion depends on the offset of the two rows of
blanking: this offset allows the maximum saving
of raw material. The clamp (27) is mounted on
two cross slides: the slide (24a) and slide (25).
The slide (24a) has the same stroke of the slide
(24) and is used to return the particular (4) to
the center. The slide (25) allows the clamp (27)
afurther stroke. In the cycle in which the part (3)
is transferred to the next station, the clamp (27)
must be raised by the transfer bar without mov-
ing (4). The slide (25) allows to place back (27)
so as not to crush (4) during the vertical move-
ments due to the movement of the bar ,during
the idle stroke of the same clamp (27)

The Figs. 6B and 6C show the movements re-
spectively of the clamps (27) and (26) during the
transfer of the part (3):

the clamps are advancing toward the center
together with bars (9), stroke represented
by the vector (23). The clamp (26) grabs the
component (3)

the clamps rise together with the bars (9),
the clamps move longitudinally one step,
this stroke is represented by the vector (21),
the clamp (26) continues its longitudinal
stroke, represented by the vector (22a), to
retrieve the pitch difference,

the clamp (26) advances toward the center,
vector (-24a),

the clamps are lowered together with bars
9).

the clamp (26) opens and deposits (3) on
the second station

The bars are widening, vectors (23) and
(-23),

the clamp (26) goes back to its initial posi-
tion with the stroke represented by the vec-
tor (24a),

the bars(9) return to the starting point with
the movement indicated by the vector (-21).
The Figs. 6A and 6D show the movements
respectively of the clamps (27) and (26) dur-
ing the transfer of the part (4):

the clamps are advancing toward the
center together with bars (9), stroke
represented by the vector (23),

the clamp (27) further advances as in-
dicated with the vector (25a) and closes
by grasping the component (4)

the clamps rise together with the bars

9).
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the clamps move longitudinally one
step, stroke represented by the vector
(21),

the clamp (27) advances toward the
center, vector (24a),

the clamps are lowered together with
bars (9),

the clamp (27) opens and deposits (4)
on the second station.

the bars are widening, vectors (23) and
(-23),

the clamp (27) goes back to its initial
position, with respect to its bar, with the
stokes represented by vectors (-24a)
and (-25a),

the bars(9) return to the starting point
with the movement indicated by the
vector (-21).
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