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@ A method for improving the backward extrusion rate of brass billets and the like, and an apparatus

for the implementation thereof.

@) To improve the rate of backward exirusion of
brass billets and the like, a horizontal extrusion press
is provided with two parallel tubular headers (25,26)
to which respective extrusion dies (29,30) are affixed
permanently and which are mounted on slides
(27,28) adapted to be driven in a guided fashion
perpendicularly to the extrusion axis (X-X) of the
press; one header (25) is set at an operative position
for extrusion aligned to the extrusion axis (X-X), and
the other header (26) set at an inoperative position
laterally of the axis (X-X), and a billet is exiruded
with said one header (25) to form a residual brass
Njacket (36) around the header; on completion of the
<extrusion step, the positions of the headers (25,26)
are reversed, and said one header (25) is cleared of
the residual brass jacket (36) in the inoperative posi-
@ tion, while another billet is simultaneously extruded
with said other header (26).
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This invention relates to a method for improv-
ing the backward exirusion rate of brass billets.

A well-recognized requirement is, in the spe-
cific field of brass billet backward exiruding as
performed on a horizontal extrusion axis press, that
a surface layer be removed from the billet if a good
quality product is to be attained. In fact, due to
chemical and physical phenomena to which they
are subjected from the moment they exit the fur-
nace o the moment they are exiruded on the
press, billets develop a surface layer which usually
inciudes impurities and cracks and must, therefore,
be removed.

Furthermore, and contrary to such other ma-
terials as aluminum which can be peeled, i.e. have
their surface layer removed, ahead of the extrusion
- step, brass billets require that the surface layer be
removed and discarded as the billet is being ex-
truded.

It is a current practice to carry out the back-
ward exirusion of brass billets with a billet loaded
inside a tubular case which is movable toward and
away from a tubular plunger or header extending in
line with the case cavity, under the action of a
cylinder:piston unit which shuts off a first opening
of the cavity.

Located at the remote end opening of the
tubular case from the billet-loading end opening is
an exirusion die which, as the case is being driven
forward, abuts against the tubular header, thus ex-
truding the billet thereinto.

To provide for the removal of a brass billet
surface layer, the outside diameter of the die is
made smaller than the inside diameter of the case,
but larger than the ouiside diameter of the header.
Accordingly, as the case is driven forward over the
header, the surface layer of the billet will move
past the die through the space left between the die
and the case inside wall, thus forming for the latter
an inside liner of sort. The billet is not fully ex-
truded through the die because the tubular case is
stopped on the die approaching the billet-loading
end opening of the case. There is left over, accord-
ingly, a subsiantially disk-like end portion of the
billet, which is then cut off by means of shears.

Thereafter, the case is pushed further onto the
header in order o recover the die, and the case is
then fuily retracted to uncover the header.

It matters to remark that, prior to loading an-
other billet, the inside wall of the case must be
cleared of the residual brass inside liner, and this is
accomplished by means of a clearing disk which is
pushed through it to apply a scraping action and
remove said liner and finally pulled back and out of
the case.

it should be also noted that the die employed
runs quite hot during the billet extrusion process,
thereby it cannot be re-used directly for a subse-
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quent extrusion. A handling means is therefore to
be provided for setting a die at the case inlet, pick
it up at the opposite outlet end after the extrusion,
replace it with another die, and repeat this course
of operations to extrude each of the billets.

As may be appreciated from the foregoing
review of prior backward exirusion methods, the
operations involved in the extrusion process are
elaborate ones, and the overall time consumed by
a billet extrusion cycle can be quite long, as due in
particular to the need to remove the brass inside
liner formed on the inside wall of the case and to
replace and set the extrusion die.

The problem underlying this invention is to
provide a method for improving the backward ex-
trusion rate of brass billets and the like.

This problem is solved according to the inven-
tion by a method as indicated being characterized
in that it comprises the steps of
providing two parallel tubular headers having re-
spective extrusion dies attached thereto and being
mounted on slides driven in a guided manner along
perpendicular directions to the extrusion axis,
setting a first of said headers at an operative posi-
tion for extrusion aligned to said axis and a second
of said headers at an inoperative position for ex-
trusion alongside said axis,
extruding a billet through the die on said first
header with formation of a residual brass jacket
around said header,
on completion of said billet extruding step, taking
the first header to its inoperative position for ex-
trusion and the second header to its operative
position, and
clearing the first header at its inoperative position
of said brass jacket.

Advantageously according to the invention, the
step of clearing one header of its respective resid-
ual brass jacket is carried out simultaneously with
the step of extruding a billet with the other header.

The features and advantages of a method ac-
cording to the invention will be more clearly under-
stood by making reference to the following detailed
description of a preferred embodiment thereof, to
be taken by way of illustration and not of limitation
in relation to the accompanying drawing views of a
horizontal exirusion press.

In the drawings:

Figure 1 is a part-sectional plan view show-
ing schematically a press embodying this inven-
tion; .

Figure 2 is an elevation view of the press of
Figure 1 as sectioned along the line II-li; and

Figures 3 to 10 are fragmentary plan views
showing in schematic form the press of Figure 1 at
successive stages of its operation.

With reference to the drawing views, the nu-
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meral 1 comprehensively designates a horizontal
extrusion press having a horizontal extrusion axis
X-X and being intended for backward extruding
billets 2 and the like, specifically brass billets.

The press 1 comprises a hydraulic unit 3 which
consists of a primary assembly 4 including a cyl-
inder 5 and piston 6 extending along the axis X-X
and being flanked by two secondary cylinder/piston
assemblies 7, 8 connected fo the primary assem-
bly by a cross-member 9 laid perpendicular to the
axis X-X.

Indicated at 10 is a plate extending in a normal
plane to the horizontal extrusion axis X-X and con-
fronting the cross-member 9, which is arranged to
be movable toward and away from the plate 10
under the drive from the hydraulic unit 3.

Formed through the plate 10 along the horizon-r

tal axis X-X is an open-ended passageway 11
through which a bar 12 obtained by exiruding a
billest 2 is passed, as explained more clearly
hereinafter.

Two parallel guides, respectively an upper one
13 and lower one 14, are mounted to the plate 10
and extend along a first horizontal direction Y-Y,
perpendicular to the axis X-X, with the passageway
11 open between said guides.

Indicated at 15 is a fixture mounted for sliding
movement on the guides 13, 14 and being guided
along the first direction Y-Y by the drive from a
motive means 16 consisting of a hydraulic cylinder
carried on one side 10a of the plate 10.

A sheif 17 having a substantially V-shaped
cross-section is mounted to the fixture 15 and
adapted to hold a billet 2; in addition, there is
provided a pusher 18, locaied at the shelf 17,
which extends in a parallel direction to the axis X-X
and acts on a billet 2 placed on the shelf 17.

The press 1 comprises, on one side 10b of the
plate 10, remote from the side 10a, an elevator
device generally indicated at 19 and consisting
basicaily of two horizontal brackets overlying each
other at a distance apart, respectively an upper one
20 and a lower one 21, which are mounted on a
carriage movable in a guided fashion along vertical
guides 22 formed on an upright 23.

The reference numeral 24 designates an up-
standing hydraulic cylinder supported on the base
of the upright 23 and constituting a motive means
adapted to act on said carriage at the lower bracket
21 and drive the carriage along the guides 22 in a
second direction W-W perpendicular to the first
direction Y-Y.

It should be noted that either brackets 20 and
21 are provided with guides lying parallel to the
first direction Y-Y, and that the carriage can be
driven from a bottom position (see Figure 2), where
the guide of the upper bracket 20 is aligned to the

lower guide 14 of the plate 10, to a top position’
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where the guide of the lower bracket 21 is aligned
to said guide 14.

The press 1 further comprises two tubular
plungers or headers 25 and 26 which are identical
with each other and extend in a parallel direction to
the horizontal extrusion axis X-X each being carried
cantilever-fashion on a respective slide 27, 28. Af-
fixed to one end of each of the headers 25, 26
confronting the cross-member 9 is a respective
ring die 29, 30, having a larger outside diameter
than the outside diameter of the header.

With reference to Figures 1 and 2, the slide 27
for the first header 25 is mounted on the guides 13
and 14 in an operative position for extrusion, where
the first header 25 is aligned to the exirusion axis
X-X. The slide 28 of the second header 26 is
instead mounted on the guide on the upper bracket
20 with the carriage at its bottom position. The
second header 26 is located in an inoperative posi-
tion, alongside the horizontal exirusion axis X-X at
the same level as the operative extrusion position.

indicated at 31 is a latching means formed on
one side of the fixture 15 and on a confronting side
of each slide 27, 28 for detachably associating a
slide with said fixture and, by means of the motive
means 16, drive it perpendicularly to the axis X-X,
along the first direction Y-Y from the operative
position to the inoperative position, and vice versa,
as explained in more detail hersinafter.

The motive means 16, fixture 15, and latching
means 31 form in combination a pusher means 32
acting on the slides 27, 28.

The latching means 31 consisis in turn of a
tenon formation on the fixture 15 extending verti-
cally and having a hammerhead-shaped cross-sec-
tion, and of a vertical groove 34 of mating shape
with the tenon 33 and formed on each slide 27 28,
being open both at the bottom and the top to cause
the tenon 33 to engage in, or slide off as the case
may be, the groove 34 of a slide 27 or 28 reasting
on a bracket 20 or 21 as the carriage of the
elevator device 19 is driven along the second di-
rection W-W from the bottom position to the top
one, or vice versa.

At the inoperative position, the press 1 com-
prises a stripper means, generally indicated at 35,
effective to clear or strip a header 25, 26 of a
residual brass jacket 36 formed in consequence of
the backward extrusion of a brass billet 2.

In a preferred embodiment of the invention, the
stripper means 35 comprises a crushing ring 37
having a slightly larger inside diameter than the
outside diameter of the brass jacket 36 and being
mounted on one end of a sleeve 38 coaxial with it.

The sleeve 38 is supported on a piston rod 39
of a respective hydraulic cylinder 40 flanking the
secondary hydraulic assembly 8.

Under the drive from the hydraulic cylinder 40,
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the crushing ring 37 and sleeve 38 can be moved
toward and away from the elevator device 19 along
a horizontal axis Z-Z lying paralle!l to and located
level with the horizontal exfrusion axis X-X. More
specifically, the crushing ring 37 and sleeve 38 are
intended to fit removably over the dies 29, 30 and
their related tubular headers 25, 26 to crush a
residual brass jacket 36.

The press 1 further comprises a case 41, lo-
cated between the cross-member 9 and the plate
10 and movable therebetween along conventional
guides, not shown, which lie parallel to the axis X-
X.

A cylindrical cavity is formed through the case
41 along its length in alignment relationship with
the passageway 11 in the plate 10, the longitudinal
axis of the cavity coinciding, accordingly, with the
horizontal extrusion axis, adapted to receive a billet
2 to be extruded, and provided with a billet inlet
opening facing the plate 10 and an opposite end
opening 44 facing an end 6a of the piston 6. The
end 6a is configured to shut off the opening 44 by
abuiting against it as the case 41 is urged by the
hydraulic unit 3 toward a slide 27, 28 of a header
25, 26 in the extruding position to effect the back-
ward extrusion of a billet 2 introduced into the
cavity 42.

It matters fo remark that the outside diameter
of the dies 29 and 30 is selected such that, with
the die introduced into the cavity 42, there is
defined, between the die and the cavity 42, an
annular space of predetermined width adapted to
form on extrusion a jacket 36 of residual brass on
the die and around the tubular header.

Indicated at 45, are conventional shears asso-
ciated with the case 41 in the vicinity of the open-
ing 44 and movable in a transverss direction to the
axis X-X by a motive means, not shown, to cut off
a left-over brass disk 46 at the end portion of a
billet 2 not extruded, profruding out of the cavity
42. At 47, there is indicated a holder provided on
the case 41 close to the opening 44 to hold a
header 25, 26 as the left-over disk 46 is cut off
(see Figures 8 and 9).

A method for improving the backward exirusion
rate of brass billets 2, according to this invention,
will be now described in relation to the horizontal
backward exiruding press just described.

The inventive method comprises a preliminary
step of providing on the press 1 two tubular head-
ers, namely a first header 25 and a second header
26 to which respective extrusion dies 29 and 30
are mounted. Further, the headers 25, 26 are
driven in a guided fashion along a first direction Y-
Y perpendicular to the extrusion axis X-X by the
“pusher means 32.

An extrusion course for a billet 2, in accor-
dance with the method of this invention, is illus-
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trated in Figures 3 to 10; in particular, Figure 3
shows schematically the press 1 at the end of an
extrusion course with the slide 28 associated with
the fixture 15 by the latching means 31, and the
respective second header 26 in the operating posi-
tion, enclosed in a jacket 36 of residual brass. The
hydraulic unit 3 is deactivated and the case 41
moved rearward from the second header 26. The
slide 27 for the first header 25 locates on the lower
bracket 21 of the elevator device 19, with the
carriage at its bottom position. A billet 2 to be
extruded is loaded. moreover, on the shelf 17 by
means of a conventional billet-loading device.

To initiate a fresh exirusion course, the billet 2
is first loaded into the cavity 42 of the case 41 by
moving the fixture 15 afong the first direction Y-Y
until the billet 2 is brought into alignment with the
cavity 42 (see Figure 4).

It should be noted that at the same time as the
billet 2 is loaded into the case 41, the slide 28 of
the second header 26 is pushed toward the eleva-
tor device 19 and positioned on the upper shelf 20
in an inoperative position on one side of the ex-
trusion axis X-X. :

At this time, (see Figure 5) a step is initiated
wherein the billet 2 is inserted into the cavity 42
through the opening 43 by operating the pusher 18;
simultaneously therewith, the motive means 24 is
operated to drive the carriage of the elevator de-
vice 19 up toward its top position along the second
direction W-W. In this way, the tenon 33 is drawn
out of the groove 34 in the slide 28 and cause fo
successively engage in the groove 34 in the slide
27 for the first header 25, presently in the inoper-
ative position.

The method of this invention comprises a sub-
sequent step of positioning the first header 25 to its
operative position t for extrusion by operating the
pusher means 32, and the second header 26 to its
inoperative position alongside the axis X-X by mov-
ing the carriage of the elevator device 19 down to
its bottom position; at the same time, the pusher 18
is retracted toward the fixture 15 (see Figure 6).

The billet 2 is then backward exiruded (see
Figure 7) through the dis 29 on the first header 25,
to form a brass bar 12, by operating the primary
assembly 4 in the hydraulic unit 3, such that the
end 6a will abut against the opening 43 of the
cavity 42, and then pushing the case 41 toward the
slide 27 for the first header 25.

Due to the aforementioned space left between
the die 29 and the cavity 42, a surface layer of the
billet 2 will not be exiruded but move past the
extrusion die 29 {o form a jacket 36 of residual
brass.

The exiruded bar 12 advances through the
interior of the first tubular header 25, move past a
recess suitably formed in the slide 27 and then
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penetrate the passageway 11. Beyond the plate 10,
the brass bar 12 is picked up on completion of the
extrusion process and then taken away from the
press 1 by a conventional arrangement, not shown.

In accordance with this invention, there is pro-
vided a step, concurrently with the extrusion step,
wherein the second header 26 is cleared, in its
inoperative position, of the jacket 36 by operating
the stripper means 35.

More specifically, the hydraulic cylinder 40 is
operated and the crusher ring 37 driven forward
while initially fitted over the die 30 and then the
second header 26 to free the latter of the jacket 36
by crushing the same.

At the end of the billet 2 extrusion process, the
jacket 36 will stick to the die 29, excepting for the
brass residue 48, thereby it envelopes the first
header 25, albeit not contacting it, and the case 41
is driven toward the slide 27 until said residue or
left-over 46 (see Figure 8) is caused to protrude
out of the opening 44, to be then cut across the die
29 by the shears 45 (see Figure 9). Once the
jacket 36 on the second header 26 has been fuily
crushed, the sleeve 38 and crusher ring 37 are slid
off the header by releasing the pressure in the
hydraulic cylinder 40.

At this time, the case 41 is aiso moved rear-
ward from the first header 25 and a new billet 2 is
loaded onto the shelf 17, thus bringing the ex-
trusion course on the press 1 to an end under a
similar condition to that described in connection
with Figure 3, but with the positions of the headers
25 and 26 reversed; according to the invention, a
further step is then provided wherein the first head-
er 25 is brought back to the inoperative position to
clear it of the jacket 36, and the second header 26
to the operative position to exirude the billet 2
using the same procedure as previously described.

The method of this invention has shown ca-
pable of speeding up the brass billet extirusion
course considerably; in fact, by carrying out the
billet extrusion operation proper by means of one
header simultaneously with the residual brass jack-
et crushing operation on the other header, the
downtime is greatly reduced in an extrusion
course.

Particularly advantageous has shown to be the
provision of dies affixed to respective tubular head-
ers, to thus allow the die on one header in the
inoperative position fo cool while the extrusion step
is being carried out with the other header. In addi-
tion, by having the die affixed to the header, the
residual brass jacket adhering on the die itself
would locate around the header, thereby it can be
easily and quickly crushed after the case has been
slid off.

A further advantage afforded by the invention is
that the movemenis of the horizontal extrusion

10

15

20

25

30

35

40

45

50

58

press are simplified, particularly as relates to driv-
ing the slide-mounted header/die assemblies, while
the billets can be readily loaded into the case and

- good access ensured to every components of the

press.

Understandably, the method disclosed
hereinabove may be altered and modified in var-
jous ways, contingent on individual requirements,
without departing from the true scope of this inven-
tion as set forth in the appended claims.

Claims

1. A method for improving the backward ex-
trusion rate of brass billets, characterized in that it
comprises the steps of
providing two parailel tubular headers (25,26) to be
driven in a guided fashion along a first direction (Y-
Y) perpendicular to an extrusion axis (X-X} and
having respective extrusion dies (29,30) attached
thereto,
setting a first (25) of said headers (25,26) at an
operative position for extrusion aligned to said axis
(X-X) and a second (26) of said headers (25,26) at
an inoperative position alongside said axis (X-X),
extruding a billet (2) through the die (29) on said
first header (25) with formation of a residual brass
jacket (36) around said header (25),
on completion of said biliet (2) exiruding step.
taking the first header (25) to its inoperative posi-
tion for extrusion and the second header (26) to its
operative position, and
clearing the first header (25) at its inoperative posi-
tion for extrusion of said brass jacket (36).

2. A method according to Claim 1, character-
ized in that the step wherein one header (25,26) is
cleared of a respective residual brass jacket (36) is
carried out simultaneously with the step wherein a
billet (2) is extruded with the other header (26,25).

3. A method according to Claim 2, character-
ized in that a header (25,26) is cleared of the
residuai brass jacket (36) by crushing the latter.

4. A method according to Claim 3, character-
ized in that said jacket (36) is crushed by means of
a crushing ring (37) fitted removably over one die
(29,30) and its respective header (25,26).

5. A method according to Claim 1, character-
ized in that said headers (25,26) are further guided
along a second direction (W-W) perpendicular to
said first direction (Y-Y) at said inoperative position
on one side.

6. A press for backward extruding brass billets
and the like, of a type comprising a plate (10)
extending perpendicularly to an exirusion axis (X-
X), characterized in that it comprises at least two
tubutar headers (25,26) laid parallel to the exirusion
axis (X-X) and being driven in a guided fashion
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along a first direction (Y-Y) perpendicular to the
axis (X-X). each header (25,26) carrying a respec-
tive extrusion die (29,30) attached thereto.

7. A press according to Claim 8, characterized
in that each header (25,26) is mounted on a re-
spective slide (27,28), a pusher means (32) being
" provided to drive said slides (27,28) along the first
direction (Y-Y).

8. A press according to Claim 7, characterized
in that it comprises an elevator device (19) for said
headers (25.26) mounted laterally of said plate (10)
at said first direction (Y-Y).

9. A press according to Claim 8, characterized
in that said elevator device (19) comprises at least
two brackets (20,21) overlying each other and sup-
ported on an upright (23) for guided movement
along a second direction (W-W) perpendicular to
said first direction (Y-Y).

10. A press according to Claim 9, characterized
in that it comprises a stripper means (35) mounted
at said elevator device (19).

11. A press according to Claim 10, character-
ized in that said stripper means (35) comprises a
crushing ring (37) carried on a hydraulic cylinder
{40) and movable toward and away from the eleva-
tor device (19) along a paraliel axis (2-2) to the
extrusion axis (X-X).
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