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the bucket, and the bucket is turned and inversed when the
bucket is transported to an end portion of the forward move-
ment.
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DISCARD CONVEYING APPARATUS

TECHNICAL FIELD

[0001] The present invention relates to an apparatus for
recovering a discard of extruded products in the production of
the extruded products in an extrusion pressing machine, in
which the discard of the extruded products is a tag end portion
of'the product recovered after cutting the tag end portion from
each product. More specifically, the present invention relates
to a discard conveying apparatus for use in a extrusion press-
ing machine in which after cutting, the separated discards are
guided to a chute section of the extrusion pressing machine
and are freely fallen through the chute section, and then the
recovered discards are conveyed to the outside of the extru-
sion pressing machine.

BACKGROUND ART

[0002] Generally, when a metal material such as aluminum
or an alloy thereof is extruded on an extrusion pressing
machine to produce extruded products (billets), the billets,
after casting and cutting to a predetermined length, are heated
to a predetermined temperature on a heating means such as
billet heater, and are then charged in a container, while being
maintained in a heated state. After removal of air from the
container, the billets are forwardly moved under application
of pressure using an extrusion stem, and the products are
extruded from an opening of the dies attached to the extrusion
pressing machine.

[0003] However, during extrusion of the billets, when a
length of the remaining portion or remainder of the billets
which is not introduced in the extrusion pressing machine is
reduced, a tendency of incorporating an oxide occurs, salting-
out product and air, appearing on an outer surface of the
billets, into a center portion of the billets, because during the
extrusion process, a friction resistance in the billet material is
smaller than a resistance in the contact surface between a
surface layer of the billets and the container, and a flow of the
surface layer of the billets is slower than that of the center
portion of the billets. Accordingly, Japanese Unexamined
Utility Model Publication (Kokai) No. 5-491111 describes
use of a direct operating-type extrusion pressing machine 80
provided with a handling apparatus 90 for a discard 14. In this
extrusion pressing machine 80, in order to prevent the pro-
duction of the defective products as a result of the deposition
of'an oxide, a salt-outing product and others on the products,
a forward moving of the extrusion stem 81 is stopped while
maintaining a certain length of the remainder, i.e., discard 14,
and, after the discard 14 is discharged from the container 82,
a shearing apparatus 83 is operated to separate the discard 14
from the products by cutting. Thereafter, the discard 14 sepa-
rated from the products is dropped from a lower portion of the
dies 12 through the chute 86, slope-wise disposed in a
machine base 15, to a conveyer apparatus 91 disposed along
the extrusion pressing machine 80. The dropped discard 14 is
then conveyed to a discard recovering means 92.

[0004] However, according to this prior art method, an
increase of the dropping distance is required when the dis-
cards are dropped, because the discards, after cutting, have to
be dropped from a lower portion of the dies 12 through the
chute 86, slope-wise disposed in a machine base 15, to a
conveyer apparatus 91 disposed along the extrusion pressing
machine 80. Therefore, a discharge port 17 of the chute 86 and
a conveyer apparatus 91 have to be disposed in a pit 87 which
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is positioned at a lower level than the level of the floor on
which a machine base 15 is installed. Further, it is necessary
to produce a large scale handling apparatus 90 comprising a
conveyer apparatus 91 and a discard recovering means 92 for
recovering a discard 14, thereby causing problems, such as an
increase in costs in the production of the apparatus and in
machines installed on the foundation.

[0005] Further, since the structure and configuration of the
chute 86 are complicated, a problem arises in that the discard
14 can be catched and stopped in a guiding passage of the
chute 86, thereby causing a problem that the discard 14 can-
not be dropped to the conveyer apparatus 91 form the extrud-
ing pressing machine 80.

DISCLOSURE OF THE INVENTION

[0006] The present invention is intended to solve the prob-
lems described above, and an object thereof is to provide a
discard conveying apparatus for use in an extrusion pressing
machine having a downsized scale and capable of reducing
the cost of the machines installed, in addition to having the
capability of conveying the freely dropping discards at a high
reliability from the extrusion pressing machine to an outside
thereof, even if the applied dropping distance is reduced in
comparison with that of the prior art discard conveying appa-
ratuses.
[0007] According to the present invention, the above object
can be attained by a discard conveying apparatus comprising
a chute provided below a dies of an extrusion pressing
machine in which discards are freely dropped along the chute
through which the discards are guided, in which the discard
conveying apparatus comprises:
[0008] a chute having a discharging port in a position
which is approximately just under the dies,
[0009] a bucket for containing the discards disposed in
the discharging port of the chute, and
[0010] a transportation means capable of freely moving
the bucket in a forward and backward direction, the
transportation means being attached to a machine base
in the direction of crossing to an axis line of the machine
base in the manner of being passed through the machine
base and supporting an inversion axis of the bucket, and
[0011] thebucket is turned and inversed when the bucket
is transported to an end portion of the forward move-
ment.
[0012] Further, in the discard conveying apparatus accord-
ing to the present invention, it is preferable that the bucket is
subjected to a turning movement by stopping a movement of
an arm, provided on the inversion axis, by a stopper in the
process of moving the transportation means and before arrival
of the transportation means at the end portion of the forward
movement, thereby controlling the movement of the arm,
followed by forwardly moving the bucket through the
stopped arm.
[0013] Furthermore, in the discard conveying apparatus
according to the present invention, it is preferable that the
transportation means of the bucket comprises a buffer means
for absorbing a dropping energy of the discards.
[0014] Moreover, in the discard conveying apparatus
according to the present invention, it is preferred that the
buffer means comprises a suspension apparatus for the bucket
having an elastic element disposed in at least four corners of
the transportation means by which the inversion axis is sup-
ported, and a pressure-receiving element comprising a rub-
ber-like elastic body which is disposed in a position below the
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discharging port of the chute and to which the bucket is
contacted through the transportation means, and the buffer
means can absorb the dropping energy of the discards as a
result of the deformation of the elastic body.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 is a side view illustrating the constitution of
the prior art extrusion pressing machine;

[0016] FIG. 2 is a schematic view showing one preferred
example of the extrusion pressing machine according to the
present invention; and

[0017] FIG. 3 is a cross-sectional view showing a line A
cutting surface and a line B cutting surface of the extrusion
pressing machine shown in FIG. 2.

BEST MODE FOR CARRYING OUT THE
INVENTION

[0018] Next, the embodiments of the discard conveying
apparatus for the extrusion pressing machine according to the
present invention will be explained referring to FIGS. 2 and 3.
Note that FIG. 2 is an illustration explaining a general outline
of the preferred extrusion pressing machine of the present
invention, and FIG. 3 is a cross-sectional view showing a line
A cutting surface and a line B cutting surface of the extrusion
pressing machine of FIG. 2.

[0019] The general outline of the preferred extrusion press-
ing machine according to the present invention is shown in
FIGS. 2 and 3. As shown in FIG. 2, an end platen 11 is
disposed along one end portion of the machine base 15 in such
a manner that the end platen 11 can be freely slided with
contacting in a direction of the extrusion axis line, and a dies
12 is disposed on the end platen 11 wherein an outer periph-
eral surface of the dies 12 is slidably intruded and maintained
in an inner peripheral surface of the die cassette.

[0020] Reference numeral 13 represents a chute 13 fixedly
disposed on the end platen 11 which was disposed below the
dies 12. Further, the chute 13 has an opening opened to a near
side of the illustrated machine (side of a container) and has a
horizontal cross-sectional profile of approximately horse-
shoe. An apron 18 (FIG. 3) attached to a container holder (not
shown) is contained in the opening of the chute 13. The apron
18 is constituted such that it can form a receiving and dis-
charging port 17 as a result of the forward and backward
movement of the container holder, thereby enabling to guide
the cut and freely dropping discards 14.

[0021] Reference numeral 16 represents a piston rod of the
cylinder for transporting a container holder. Using the piston
rod 16, a container is freely contacted with and separated
from the dies 12.

[0022] Reference numeral 21 represents a bucket which
comprises an inversion axis 22 fixed to the bucket 21, an arm
23 fixed to the inversion axis 22 and a roller 24 rotatably
attached to a tip portion of the arm 23. The bucket 21 is
supported with an axis bearing 27 disposed on a transporta-
tion frame 26, and can contain the freely dropping discards 14
guided through the chute 13 and the apron 18.

[0023] Reference numeral 20 represents a transportation
means, and is constituted such that the transportation frame
26 and the bucket 21 can be moved in the forward and back-
ward direction with free driving through a suspension appa-
ratus 35 disposed in a guide 31 which is guided to a guide rail
30 attached to a guide frame 28. Accordingly, the transporta-
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tion means 20 can convey the discards 14 from an inside of the
extrusion pressing machine to an outside of the extrusion
pressing machine.

[0024] A driving means 32 illustrated herein has a consti-
tution that the driving means 32 is attached to the machine
base 15 using a fluid pressure cylinder so that it can be freely
moved with oscillation. However, in place of the driving
means, any other means capable of causing a linear reciprocal
operation such as a driving means using a motor with a ball
screw and a ball bushing and a driving means using a winding
and hanging mechanism. Accordingly, the driving means 32
can move the transportation frame 26 and the bucket 21 back
and forth.

[0025] As is illustrated in FIG. 3, the suspension apparatus
35 is basically constituted from an elastic element 37 sand-
wiching a flange portion of the transportation frame 26 and a
guide axis 36. The suspension apparatus 35 is intended to
absorb an impact energy applied when the discards 14 are
dropped in the bucket 21, thereby moderating a transmittance
of'the impact strength to the discard conveying apparatus. The
elastic element 37 illustrated herein has a constitution using a
coil spring (helical compression spring). However, the con-
stitution of the elastic element is not restricted to the illus-
trated one, and the elastic element may have a constitution
such as a conical spring or a cylindrical rubber-like elastic
body.

[0026] Reference numeral 29 represents a stopper for stop-
ping an arm 23 of the bucket 21 in process of moving the
transportation frame 26. The stopper 29 is provided in order to
control a forward movement of the arm 23 by hooking the arm
23 with a roller 24 attached to a tip portion of the arm 23, and
to cause a reverse movement of the bucket 21 around the
inversion axis 22 as a center as a result of the forward move-
ment of the transportation frame 26.

[0027] Further, reference numeral 38 represents a pressure-
receiving element which can control a distance of the move-
ment of the suspension apparatus 35 and at the same time can
moderate a transmission of the impact energy, applied to the
transportation frame 26 during dropping of the discards 14, to
the extrusion pressing machine as a result of absorbing the
impact energy through the deformation of the elastic body.
Furthermore, the pressure-receiving element 38 has a consti-
tution wherein a protective plate is adhered to both surfaces of
the rubber-like elastic body, and is applied to a bottom surface
of the guide frame 28.

[0028] Reference numeral 40 represents a recovering
means for the discards 14 provided in a end position from
which the forward transportation of the guide frame 28 is
started. The discards 14 stored in the recovering means 40 can
be again utilized in the production of the extruded products.
Reference numeral 41 represents a guide plate, and reference
numeral 42 represents a recovering container. Note, in the
illustrated embodiment, that the storage of the discards 14 is
carried out in a recovering container 42 which is installed on
the floor which is the same as the floor of the instruments of
the extrusion pressing machine, but when the extrusion press-
ing machine is provided in a pit, the recovering container 42
may be replaced with a means comprising a discard elevating
or conveying apparatus capable of vertically conveying the
discards 14 and a recovering container.

[0029] In addition, the illustrated embodiment of the
present invention has a constitution using a direct operation
type extrusion pressing machine. However, the present inven-
tion can be also applied to an indirect operation type extrusion
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pressing machine in which a die stem is attached to an end
platen, or an extrusion pressing machine capable of carrying
out both of the direct operation and the indirect operation.
[0030] Next, the function of the discard conveying appara-
tus having the constitution described above will be explained.
[0031] After completion of the extrusion of the billet (ex-
truded product), a cylinder for transporting a container holder
is operated to move the container, thereby causing a separa-
tion of the container from a dies 12, and then an extrusion
stem is backwardly moved to the position in which the discard
14 is out of the container. Next, a cylinder of the shearing
apparatus is operated to cause a downward movement of a
blade of the shearing apparatus, thereby cutting and separat-
ing the discard 14 from the product. After completion of the
cutting process, the extrusion pressing machine used is
returned to a predetermined position of waiting and starting
the extrusion.

[0032] After cutting and separating the discard 14 by using
the shearing apparatus described above, the discard 14 is
guided to a chute 13 and an apron 18, and is dropped through
adischarging port 17 to a bucket 21. After confirmation of the
fact that the vibration of the bucket 21 and the transportation
frame 26 was stopped as a result of dropping of the discard 14
and that the discard 14 was contained in the bucket 21, pres-
sure oil is supplied from a source of hydraulic pressure to a
cylinder head side of the driving means 32 to cause a forward
movement of the transportation frame 26. Then, a velocity of
the forward movement of the transportation frame 26 is
reduced at a predetermined position which is just before a
roller 24 of the arm 23 attached to an inversion axis 22 is
hooked and stopped by the stopper 29, while maintaining the
forward movement. Under the condition in which the roller
24 is hooked and stopped by the stopper 29, a forward move-
ment of a tip portion of the arm 23 is regulated, but a forward
movement of the transportation frame 26 is continued,
thereby starting a reverse movement of the bucket 21 around
the inversion axis 22 as a center.

[0033] After the condition of hooking and stopping the
roller 24 with the stopper 29 has attained, the transportation
frame 26 is further forwardly moved, and stopped at a posi-
tion of limiting a forward movement of the transportation
cylinder. Then, the discard 14 is discharged from the reversed
bucket 21. Herein, a turning angle of the bucket 21 is deter-
mined depending upon a transportation stroke ranging from
the hooking and stopping point of the roller 24, appearing on
a top portion of the arm 23, with the stopper 29, to the
stopping point of limiting a forward movement of the trans-
portation cylinder. As a result of the reverse movement of the
bucket 21, the discard 14 is stored in a recovering container 42
of'the recovering means 40. Note, as described above, that the
recovering container 40 of the discard 14 should not be
restricted to those described in the embodiment described
above.

[0034] As used herein, it should be noted that the “forward
movement” of the transportation frame 26 is intended to mean
the direction at which the bucket 21 is transported from an
inside of the extrusion pressing machine to an outside of the
same machine, thereby discharging the discard 14, and that
the “backward movement” of the transportation frame 26 is
intended to mean the direction at which the bucket 21 is
transported from an outside of the extrusion pressing machine
to an inside of the same machine, thereby returning to a
position at which the discard 14 can be dropped in the bucket
21.
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[0035] After the transportation of the discard 14 from the
bucket 21 to the recovering container 42 of the recovering
means 40 was confirmed, pressure oil is supplied to the fluid
pressure cylinder of the driving means 32 appearing in a side
of a cylinder rod in order to backwardly move the cylinder
rod. Then, the transportation frame 26 is moved to a position
which is just below a discharging port 17 of the chute 13 in
order to prepare the condition under which the subsequent
step of dropping the discard 4 in the bucket 21 is carried out.
A reverse state of the bucket 21 will be gradually returned to
its original state as a result of the backward movement of the
transportation frame 26 under the condition of hooking and
stopping of the roller 24, appearing on atop portion of the arm
23, with the stopper 29.

[0036] As is understood from the above description of the
embodiments of the present invention, according to the
present invention, an opening portion is provided approxi-
mately just below the dies, the opening portion is provided
with a chute for ensuring a free dropping of the discards, a
bucket capable of reversing at its end position of the forward
movement is provided for the purpose of containing the dis-
cards, and the bucket is horizontally provided in a direction
crossing to the axis line in the machine base in the discard
conveying apparatus. Therefore, according to the present
invention, even if only a small dropping distance is applied to
the discard conveying apparatus, it becomes possible to con-
vey the freely dropping discards with a reliability from an
inside of the extrusion pressing machine to an outside of the
same machine without using a bulky machine base, and in
addition, it becomes possible to provide a discard conveying
apparatus provided with the extrusion pressing machine at a
downsized scale and with a low instrument cost. Further, as
the downsized conveying mechanism of the present invention
is applied through the machine base, there is no necessity of
providing a pit for disposing the instruments below the floor
surface on which the extrusion pressing machine is disposed.
Furthermore, a generation of the vibration and the impact
noise can be diminished, because a suspension apparatus and
a buffer means for absorb an impact energy of the dropping
discards are contained in the discard conveying apparatus.

INDUSTRIAL APPLICABILITY

[0037] As is described in detail in the above paragraphs,
using the discard conveying apparatus with the extrusion
pressing machine according to the present invention, as a
bucket for containing discards dropped through a chute is
provided approximately just below a dies, the bucket is
moved and conveyed to an outside of the extrusion pressing
machine, and the discard conveying apparatus is disposed in
a direction crossed to a direction of the axis line of the extru-
sion pressing machine in such a manner that the discard
conveying apparatus is horizontally inserted into and guided
through the machine base, it becomes possible to ensure a
discharging operation of the discards to an outside of the
extrusion pressing machine Without using a bulky machine
base.

[0038] Further, as the discard conveying apparatus is down-
sized and the extrusion pressing machine is provided in such
a manner that the machine is passed through the machine
base, it is not necessary to provide a pit in which an instrument
for recovering the discards is disposed below a floor surface
on which the extrusion pressing machine is disposed.

[0039] Furthermore, as the discard is discharged from the
bucket by turning, followed by reversing of the bucket when
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the bucket is moved to a position at which a bucket transport-
ing means is guided to its end of the forward movement, there
is no necessity for providing a means of transporting the
discards to a position of recovering the discards, for example,
a means of transporting the discards to a conveyer apparatus.
[0040] Inaddition, as the bucket is turned in such a manner
that, in process of moving the bucket until a bucket transpor-
tation means is moved before its end of the forward move-
ment, an arm provided to the inversion axis is hooked and
stopped with a stopper in order to control the forward move-
ment of the bucket, and then the bucket is turned through the
hooked arm with the forward movement of the bucket trans-
portation means, there is no necessity for providing a driving
means of reversing the bucket, and thus it becomes possible to
downsize and simplify the discard conveying apparatus and to
reduce the cost of the machines installed.

[0041] Moreover, as the bucket in which the discard is
contained is provided with a suspension apparatus capable of
absorbing an impact energy of the dropping discard, it
becomes possible to prevent a generation of the impacting
sound and vibration when the discard is dropped in the
bucket, to moderate an impact to the instruments in the dis-
card conveying apparatus, and to reduce the generating noise,
thereby improving a working environment. Further, as a pres-
sure-receiving element consisting of a rubber-like elastic
body is provided in a lower portion of the discard conveying
apparatus, it becomes possible to absorb a dropping energy of
the discard by the pressure-receiving element, thereby pre-
venting the jumping out of the discard from the bucket and
ensuring the reliable conveying of the discard.

1. A discard conveying apparatus comprising a chute pro-
vided below a die of an extrusion pressing machine in which
discards are freely dropped along the chute through which the
discards are guided, in which said discard conveying appara-
tus comprises:

a chute having a discharging port in a position which is

approximately just under said dies,

a bucket for containing said discards disposed in the dis-

charging port of said chute, and

a transporter capable of freely moving said bucket in a

forward and backward direction, the transporter being
attached to a machine base in the direction of crossing to
an axis line of the machine base in the manner of being
passed through the machine base and supporting an
inversion axis of said bucket, and

said bucket is turned and inversed when said bucket is

transported to an end portion of the forward movement.

2. The discard conveying apparatus according to claim 1, in
which said bucket is subjected to a turning movement by
stopping a movement of an arm, provided on the inversion
axis, by a stopper in process of moving said transporter and
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before arrival of said transporter at the end portion of the
forward movement, thereby controlling movement of the
arm, followed by forwardly moving said bucket through the
stopped arm.

3. The discard conveying apparatus according to claim 1, in
which said transporter of the bucket comprises a buffer that
absorbs dropping energy of said discards.

4. The discard conveying apparatus according to claim 1, in
which said buffer comprises a suspension apparatus for said
bucket having an elastic element disposed in at least four
corners of the transporter by which said inversion axis is
supported, and a pressure-receiving element comprising a
rubber-like elastic body which is disposed in a position below
the discharging port of the chute and to which said bucket is
contacted through said transporter, and said buffer can absorb
the dropping energy of the discards as a result of deformation
of' the elastic body.

5. The discard conveying apparatus according to claim 2, in
which said transporter of the bucket comprises a buffer that
absorbs dropping energy of said discards.

6. The discard conveying apparatus according to claim 2, in
which said buffer comprises a suspension apparatus for said
bucket having an elastic element disposed in at least four
corners of the transporter by which said inversion axis is
supported, and a pressure-receiving element comprising a
rubber-like elastic body which is disposed in a position below
the discharging port of the chute and to which said bucket is
contacted through said transporter, and said buffer can absorb
the dropping energy of the discards as a result of deformation
of' the elastic body.

7. The discard conveying apparatus according to claim 3, in
which said buffer comprises a suspension apparatus for said
bucket having an elastic element disposed in at least four
corners of the transporter by which said inversion axis is
supported, and pressure-receiving element comprising a rub-
ber-like elastic body which is disposed in a position below the
discharging port of the chute and to which said bucket is
contacted through said transporter, and said buffer can absorb
the dropping energy of the discards as a result of deformation
of' the elastic body.

8. The discard conveying apparatus according to claim 5, in
which said buffer comprises a suspension apparatus for said
bucket having an elastic element disposed in at least four
corners of the transporter by which said inversion axis is
supported, and a pressure-receiving element comprising a
rubber-like elastic body which is disposed in a position below
the discharging port of the chute and to which said bucket is
contacted through said transporter, and said buffer can absorb
the dropping energy of the discards as a result of deformation
of' the elastic body.



