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Improvements in cylinders for aluminium extrusion presses.

They apply to presses having multiple cylin-
ders with combined fluid-dynamic actuating
pistons for forcing the aluminium inside the
die ; the improvements are characterized in that
the multiple cylinders comprise at least two
coaxial chambers or cylinders (2,3) for the cor-
responding pistons (6,7), said pistons being
arranged in tandem on a common shaft (5)
which passes through both chambers (2,3) and
which is connected by its protruding end (8) to
the impeller actually forcing the aluminium in-
side the mould.

They provide a pressure multiplier system of
simple construction, small volume and high
efficiency.

Jouve, 18, rue Saint-Denis, 75001 PARIS
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The present invention relates to improvements in
the impulsion cylinders of aluminium extrusion
presses, by the application of which the construction
of such cylinders is simplified significantly, and so is
that of the extrusion press in general, giving rise to a
considerable reduction in the total volume of the ma-
chine and a large energy saving in its operation.

BACKGROUND OF THE INVENTION

As is well known, aluminium extrusion presses
force the aluminium, which has a suitable degree of
fluidity, by exerting pressure with at least one cylin-
der, generally fluid-dynamic (hydraulic or the like), the
external end of whose rod is joined to the actual im-
peller which forces the aluminium inside the die.

The problem arising in this type of press is always
related to the power or pressure which is necessary
for the correct impulsion of the aluminium, forcing
constructors to provide the press with secondary cy-
linders for high speeds, complementary to the master
cylinder, in order to add forces and achieve the pres-
sure and speed which are necessary for correct op-
eration.

Nevertheless, this arrangement of independent
cylinders implies the construction of independent
casings for each of them, which means the machine
must have a large volume, and at the same time com-
plicates to a large extent the supply of actuating fluid,
in particular when it is considered that all of the cylin-
ders, both the master one and the secondary or com-
plementary ones, have to be of the double-acting
type and as such supplied by double pressure and re-
turn circuits.

Another disadvantage of this type of multiple cy-
linder arrangement arises from the difficulty in ach-
ieving accurate synchronization between the move-
ments of each of the cylinders, leading to uncertainty
regarding correct operation.

DESCRIPTION OF THE INVENTION

The improvements which form the object of the
present invention therefore relate to presses provided
with multiple cylinders and tend to alleviate the draw-
backs indicated above, providing a pressure multiplier
system which is simple and small in volume but has
high efficency.

To this end, the improvements are characterized
in that the multiple cylinders comprise at least two ac-
tual chambers or cylinders, which are coaxial, for the
corresponding pistons, said pistons being arranged in
tandem on a common shaft which passes through
both chambers and which is connected outside said
chambers to the actual impeller which forces the alu-
minium inside the mould, said mould being of conven-
tional construction and not affecting the present in-
vention.
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Advantageously, said actual chambers or cylin-
ders have different diameters, the cylinder of larger
diameter corresponding to the first piston, taking the
end of the rod which is connected to the impeller as
a reference, said cylinder being of the single-acting
type, to which end a port for the inlet and discharge
of actuating fluid is provided in said chamber behind
the piston, whilst the other chamber or chambers are
smaller in diameter and are of the double-acting type,
such that they, and in particular the last of them, are
provided with two independent inlet and dicharge
ports for the same purpose.

In a preferred embodiment the cylinder has only
two chambers of the type described, said chambers
being of different diameters, one of them having an in-
let and discharge port behind the piston of greater di-
ameter and the other with ports placed respectively
in front of and behind the corresponding piston of
smaller diameter.

The coaxial shaft of both pistons slides through
the walls of the respective chambers by means of fric-
tion sleeves, while the piston slides by means of con-
ventional sealing rings, in order to prevent the loss of
actuating fluid.

In another advantageous embodiment the double
cylinder is hydraulic and the diameter of the coaxial
shaft is also different in each of the chambers, de-
pendig on the pressure in each of them.

BRIEF DESCRIPTION OF THE DRAWINGS

In order that the present invention be better un-
derstood, the accompanying drawings show by way
of non-limiting example one practical embodiment of
a cylinder constructed according to the improve-
ments which form the object of the invention.

In said drawings, figure 1 is an axial section view
of a cylinder according to the invention, and figure 2
represents an elevation view of an aluminium extru-
sion press provided with a cylinder according to the
previous figure.

DESCRIPTION OF A PREFERRED EMBODIMENT

As can be seen in figure 1, the multiple cylinder
comprises a casing 1 consisting of two intermediate
elements la and 1b and two caps 1¢ and 1d to make
it easier to machine. It is divided internally into two
chambers or cylinders 2 and 3, of different diameters,
by an intermediate wall 4 through which a shaft 5
passes, the shaft being similarly divided in two sec-
tions 5a and 5b, also of different diameters, onto
which corresponding pistons 6 and 7 are fitted. The
shaft 5 passes through the wall 4 and the cap 1d,
guided by anti-friction metal sleeves, and is connect-
ed externally to the arm 8, which is to be connected
to the impeller for the aluminium of the press, as is
shown diagrammatically in figure 2. The pistons 6 and
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7 are provided with conventional sealing rings so that
they fit inside the chambers 2 and 3.

As can be seen, the pistons 6 and 7 are assem-
bled on the respective sections 5a and 5b of the shaft
5 in a tandem arrangement and the chamber of great-
er diameter 2, placed upstream, has a single port 9 for
the inlet and discharge of the actuating liquid, said lig-
uid acting under pressure only in the region of cham-
ber 2 which is located behind the piston 6, in the man-
ner of a single-acting cylinder.

The second chamber 3, on the contrary, which is
of smaller diameter and situated behind the first cy-
linder, is connected to two ports 10 and 11 which are
respectively designed for the inlet of liquid under pres-
sure and the discgharge thereof, during the move-
ments of pressure actuating and return of the piston
7 and, correspondingly, of the piston 6.

The tandem arrangement of both pistons 6 and 7,
combined with the operation as single and double-
acting cylinders respectively, constitute the real nov-
elty of the improvements which form the object of the
invention, defining, by means of the difference in di-
ameters, a pressure multiplier system, the pressure
being the sum of the two pressures originated in each
chamber or cylinder 2 and 3. The system has a mini-
mum consumption of energy and hydraulic fluid, by
taking advantage of the actuation of the second pis-
ton 7 to bring about its own return together with that
of the piston 6.

Furthermore, it should be pointed out that this
tandem arrangement on a common shaft helps the
synchronized actuation of both pistons 6 and 7, this
being difficult to achieve with independent cylinders,
as has been the case until now.

Obviously, the arrangement of the cylinder 1 in a
single casing also constitutes a significant reduction
in volume of the assembly and of the press in general.
This can be seen in figure 2, since the cylinder 1 is to-
tally integrated with the structure of the machine, as
if there were only one single cylinder, but with the ad-
vantages of tandem operation that have been indicat-
ed above.

As can be seen, the hydraulic fluid under pres-
sure is supplied to both cylinders from a common tank
12 via the respective conduits 13, 14,..., which are
connected to the corresponding ports 9, 10, 11.

Both the press itself and its constituent parts are
of conventional type, according to the prior art, and
are not further described herein in order not to com-
plicate the description of the improvements, which
are limited to the specific constitution of the cylinder
1 as aresult of applying the improvements which form
the object of the invention.

It is therefore understood that all details regard-
ing the assembly of the various constituent parts of
which the cylinders thus constructed are made, as
well as the type of aluminium extrusion press to which
they are applied, the materials, shapes and dimen-
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sions, are independent of the object of the invention
providing that they do not alter the constitution of said
cylinders according to the improvements described.

Claims

1. Improvements in the cylinders for aluminium ex-
trusion presses which comprise multiple cylin-
ders with combined fluid-dynamic actuating pis-
tons for forcing the aluminium inside the die, char-
acterized in that the multiple cylinders comprise
at least two coaxial chambers or cylinders (2,3)
for the corresponding pistons (6,7), said pistons
being arranged in tandem on a common shaft (5)
which passes through both chambers (2,3) and
which is connected by its protruding end (8) to the
impeller actually forcing the aluminium inside the
mould.

2. Improvements according to claim 1, character-
ized in that the cylinder (2) corresponding to the
first piston (6) has a greater diameter and is of the
single-acting type, to which end a port (9) for the
inlet and discharge of actuating fluid is provided
in said chamber (2) behind the piston (6), whilst
the other chamber or chambers (3) are smaller in
diameter and are of the double-acting type, such
that they, and in particular the last of them, are
provided with two independent ports (10,11),
both for the inlet under pressure and discharge of
said fluid, for the same purpose.

3. Improvements according to claims 1 and 2, char-
acterized in that the cylinder has only two cham-
bers (2,3) of the type described, of different diam-
eters, one having an inlet and discharge port be-
hind the piston of greater diameter (6) and the
other having ports (10,11) respectively arranged
in front of and behind the corresponding piston of
smaller diameter (7).

4. Improvements according to claims 1 to 3, charac-
terized in that the double cylinder (1) is hydrauli-
cally actuated and the coaxial shaft (5) comprises
two sections (5a,5b) which have also different di-
ameters in each of the chambers (2,3), depend-
ing on the pressure in each of them.
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