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PROCESSES AND

The present invention has for its object to pro-
duce by centrifugal moulding, tubular bodies of
metallic or other nature. These bodies are ob-
tained by introducing, in a suitable mould, the
required quantity of material In the lquld or
plastic state, and by then causing the mould to
rotate on itself at a suitable speed, so that the
whole of the liquid mass 1s subjected to the ac-
tion of centrifugal force and assumes the posl-
tion of equllibrium resulting together from the
centrifugal force exerted, from gravity and from
the reaction of the mould. The rotary movément,
the speed ¢f which can be reached according to
an arbitrary law, 1s then maintained until, by the
subsequent coollng to which it is sublected, the
material has become completely solid and has
assumed sufficient consistency for maintaining by
itself the shape previously acquired by centrifu-
gation.

The tubular body thus obtained can have any
outer shape whatever, which wlll be determined
solely by the very shape which will have been
{nitially chosen for the mould.

The inner shape of the tubular body will be de-
termined by centrifugation. This shape will
therefore be a body of revolution about the axis
of rotation of the mould. Said shape will be
cylindrical in the case in which the axis of rota-
tion fs malntalned in & horizontal position, and

the diameter of the cylindrical axial space can =

be freely determined by dosing the volume of
liquid materlal cast in consideration of the use-
ful volume of the mould adopted. The inner
shape of the tubular body will be that of a para-
boloid in the case In which the axis of rotation
of the mould is maintained in an inclined posi-
tion and the parameters of the central space
thus created will depend both on the volume of
material cast in the useful capacity of the mould,
on the angle of inclination of the axis of rota-
tlon of the mould relrtively to the horizontal and
on the speed of rotation adopted.

The mould utilised according to the Invention
is substantially constituted by a bare metallic
body, as for instance copper, pig-lronh, steel or
ahy other suitable alloy, but it might also be
constituted by a metallic casing or the like in-
ternally lined with an insulating or refractory
material, and said material can he arbitrarily
chosen among all those suitable for the mould-
Ing art.

The mould is closed at its ends by metallic end
walls or end walls made of metal coated or cov-
ered with Insulating or refractory material, one
of sald end walls being provided with an oriflce
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for the Introduction of the material to be mould-
ed, and the other can be entirely closed or can be
provided with vents.

According to the invention, at any moment
during the operation, the mould can be caused to
pivot according to an arbitrary law, so as to
cause the axis of rotation to assume & position
more or less inclined on either side of the hori-
zontal and, the final Inclination which it Is de-
sired to give to the axis of rotatlon of the
mould can be determined, at every instant.

According to another feature of the tnvention,
the introduction of the metal into the mould is
effected by projecting the llquid matertal in the
form of a jet which freely penetrates through an
orifice provided for that purpose in one of the
end walls of the mould. The device producing
the casting jet accompanies the mould in all its
movements of inclination, and the casting can be
effected as well with the mould in an inclined
position as with the mould In a horizontal po-
sition,

The inlet orifice can be arranged according to
the axis of rotation of the mould. As its pos!-
tion thus remalns fixed during the rotation of
the mould, it is very easy to effect the casting as
well when the mould s rotating as when it is
al rest.

According to another feature of the invention,
the most varled actions can be exerted on the
law according to which the cast material is
cooled and on the steps of its solidification.
Among all these means of action, those can be
chosen which contribute to the result sought for,
in particular those which lead to the mast favour-
able physico-chemlical constitution of the masses
of materials constituting the moulded member.

It Is possible to act in the most efficient man-
ner upen the cooling to which the cast mass is
subjected externally by conductibility through
the wall of the mould and by radiation at the
free surface of the latter:

1. The mould can, In fact, be constituted by
a body which is a more or less good conductor of
heat and having & more or less active radiating
surface. If desired, the mould ean also be cooled
artificially at the outslde by convection in a suit-
able fiuld. The mould can also act by its rela-
live volume, more or less large, that is to say
by the thermal inertia represented by the calorific
capacity of sald volume, and said thermal inertia
can be modified at will by the initial temperature
imparted to the mould before casting.

2. On the contrary, If desired, the mould can
be Internally llned with a more or less thick layer
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of insulating or refractory material which allows
of slackening as much as deslred the cooling
effect exerted by the mould and through the
mould, 1t being noted that the thermal condition
of the wall of the mould can also be caused to
intervene at the time of casting.

3. It 1s also to be noted that, according to the
result sought for, these thermal influences can
be caused to vary arbitrarily, throughout the ex-
tent of the mould, so as t0 produce any differential
law of cooling at the outer surface of the moulded
member.

The cooling to which the cast mass can be
subjected at its free internal surface can also be
actively acted upon. As soon as centrifugation
has produced the Internal cylindrical or para-
boloidal space, an adjusiable cooling actlon can
immediately be exerted in the Internal space thus
created, for instance by causing a fluid to cir-
culate which penetrates through the casting
orlfice and escapes through the vents provided in
the opposite end wall. If it is desired to exert &
reheating action for slackening or preventing the
cooling effect through the internal free surface,
use can be made of a flame which is more or less
hot, or more or less reducing or oxldizing. It is
moreover possible, by utilising a flat and hermeti-
cally closed end wall at the end opposite the cest-
ing end, to prevent any natural renewal of the
air contained in the central space and conse-
quently, to practicelly annul the cooling of the
material through iis internal free surface. The
interfering cooling effect Imputable to the pres-
ence of the casting orifice can itself be eliminated,
by suitably reheating,

On the other hand, the process allows of re-
ducing said Interfering effect to the minimum,
owing to the very method of introduclng the liquid
material in the form of a jet of reduced cross
sectlon which allows of diminishing the cross sec-
tion of the orifice to the strict minimum.

Furthermore, If the casting is effected in the
mould arranged, for instance, In an Inclined posi-
tion, It 15 possible, during or after casting, to bring
the mould to the horizontal or even beyond the
horizontal position according to e sultable tilting
movement, which has the eflect of causing the
liquid material to flow towards the casting orifice
and to produce a disc-lke portion of material
which rapidly solidifles in front of the casting
orifice which 1s thus automatically obturated, the
solidification then contlnuing in a hermetically
closed vessel and the cooling teking place only
through the walls of the mould.

By effecting this tiltlng movement of the
mould at the right moment with a sultable amplt-
tude and at sultable Intervels of time, and by
suitably conforming the ends of the mould, a
judicious cooling action can be easily exerted
through the end wells, and tubular bodies can be
obtained which are closed by end walls Integral
with the tubular portion and the shape and thick-
ness of which can be easlly controlled. Thus,
according to the invention, it is possible to pro-
duce tubular bodies closed at the ends and the
central space of which will be completely or partly
of cylindricel or paraboloidal shape. The ar-
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ticles thus obtained can be perfectly sultable for
use as vessels, bottles, containers, projectiles, ete.

For obtaining a tubular body open at its ends,
it suffices to perforate the disc-like portion previ-
ously mentioned or to effect a slight sectioning of
the member at tts ends.

It will be noted that, for the manufacture of
relatively short tubular members, it will be ad-
vantageous to obtain, according to the Invention,
long tubular bodies which will then be sectioned
into elementary lengths.

Other features of the Inventlon will be ap-
parent from the following description.

The accompanying drawing diagrammatically
shows, and by way of example, a plant allowing
the invention to be carrled into practice.

In this example, given simply by way of indl-
catlon, the mould ! which, in this case, 15 as-
sumed to be cylindrical, is provided with an upper
end wall 2 and a lower end wall 3, the upper end
wall being provided with an orifice 4 for introduc-
Ing the liquid material. This orifice is of reduced
cross sectlon and can have for instance & dlam-
eter comprised between 30 and 70 m/m., The
mould can, for instance, assume an inclined posi-
tion at the moment of casting. It rests on sets
of driving rollers 6 and T carried by shafis 8.
The rollers T roll in contact with an abutment 9
provided on the mould for preventing the mould
from sliding downwardly during the rotation.
Each of the shafts 6 Is carried by bearings 10
which rest on a frame (1, Said frame pivots at
12 on & supporting beam, not shown, and it can
be tilted about sald pivot, for Instance by & hy-
draulic jack 13. The frame [l carries an engine
which drlves the shaft 8 for instance by a pulley
15. Sald frame moreover carries & casting pot 16
terminating at the bottom by a nose or nozzle (7
which can be brought opposite and near the cast-
Ing orifice 4. The liquid materiel is brought to
the casting pot 16 for Instance by = ladle provided
with a stopper-rod, not shown, The height of the
casting pot is calculated so as to impart a sult-
able momentum to the casting jet. The quantity
of liquid material to be Introduced is determined
according to the thickness and the calibre of the
tubular member to be obtained. The liquld ma-
terial is poured into the mould through the nozzle
17 in the form of a liquid jet which freely enters
through the orifice 4. The mould being set in
rotation (at an adjustable speed) the cast ma-
terlal Is thus projected by centrifugation against
the wall of the mould and, after complete solidi-
fication, a centrifugated tubular body is finally ob-
talned. If it is desired to obtain a perfectly
cylindrical interna]l space, the mould will be
brought to a horizontal positlon as soon as the
casting is finlshed. If the mould remeains in any
inclined position, the internal space will of course
be in the shape of a paraboloid. If the cooling
of the liquid mass hes been suitably conducted,
the wall of the tubular body obtained, will be per-
fectly compact and well constituted physically,

The invention is not limited to the embodiments
fllustrated and described which have been chosen
simply by way of example.

JACQUES BOUCHER.



