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1 Claim:
1 .

In operations for . casting metal  pieces and,
meore particularly, in operations for die casting
it is essential that the exiraction of the cores be
effected: according to a fixed time schedule for
each shape of casting; in order to avoid certain
casting: accidents due to shrinking: phenomena.
It has been. proposed to make this schedule of ex~
traction more ‘precise by putting at the disposal
of : the “foundry workman aun apparatus which;

through emitting a series.of signals spaced in' g :
indicates the moments-

predetermined: . manner,
at which he is to remcve each core or smndle and
separatethe die elements.

The present invention has for its obJect to-pro-
vide 'a- machine which does away: with the in«
conveniences which the intervention of the per-
sonal coefficient of the operator may offer, by en-
suring the cperations of core extraction and the
removal-of the casting from the die in an entirely
automatic manner, thus executing the whole cast-
ing cycle without any intervention of the work-
man.

In said machine each core or.spindle.and each

outer element of the chill is fast with:a piston.

actuated by a compressed fluid, the distribution
of said compressed fluid to the various pistons
taking: place by g single slide: valve controlled by
the rotation.of a cam preferably’ rotating .at a
constant speed, the respective:shapes and ‘ar:
rangewments \of said slide valve and said:cam be-
ing:determined in a manner known per se within
theTeach-of any man skilled in-the art.

It is thuspossible by using a cam with'a pre-
determined profile chosen according to the oper-
ation to be effected to ensure the sequence of the
operations for extraction of the cores and the
removal of the castings from the mould through
the:rotation of the.cam at o constant speed.with.
out the operator having to intervene from the
moment when the machine has been started.,

According to a preferred form of execution of
the invention the pistons actuating each outer
element and the core or spindle which passes
through the same, as the case may be, are com-
bined into a.single one which is arranged so that
the die element is displaced only after the core
has been entirely released from the casting.

Finally, the tilting movement of the. casting
table after the withdrawal of the casting from the
mould is preferably ensured in the same manner
through a compressed fluid actuated piston con-
trolled by the same distribution slide valve.

The appended drawings show examples of exe-
cution of die casting machines according to the
invention. In these drawings, in which for avoid-~

(ClL 22—82)..
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die:comprises; for the

" ingv comphcatmn of -the fAgures the- condults ifor

the distribution-of the-fluid:have not beenshowns..
Fig. Lis a-diagrammatical view, partly im eles:
vation and partly:in’ section-through line:I-—E

Tk
., ofFig.: 2; showing!a; easting machine «foriapats

tern comprising:four: splndles orv slde cores and
oneicentral core;::

Pig: 2 is=a top:plane view of the same machme,

Fig.'3-is. ai -diagrammatical- view: showing the:
comibination:of thecontrols:of the outer:-die:eles-
mentand «of sthe core 'whichipassées through the
same;

Figs. 4 and 5. show: ar-partlcular example of
application -of:such:a: machme to: the/ fcastmg nf
pistonsmade of'glightalloy: -

Thermachine: shown:in: Fig; /1> -fundamentallm
comprisesa:casting table ‘I rockingly: mounted:
about:axes:? fast withoa: fram 3": The mouldmg

outer relements 5:76
latergl spindles:’9;:
spindles: is":fast ) with (K
forms;-as it iwere,: the: rod. of ithi latter which

mounted Jn ar cylmder i 4 fast: With:d ;

N'l

d1e element furthermare the rod E‘T comprises
a'shoulder: I'l

‘When: compressed ‘air is- 1ntroduced 1nto the
cylinder 14 through the:piping-opening‘at 18'tHe:
pressure-first' exerted: on:'the'faces of ‘the-pistons
13-3nd " 1§tends ‘to separate them: and tte biston
13- moves ‘alone carrying with-it the core 9% when"
the shoulder {7 ‘comes to ‘strike- ‘against the wall
of-the piston 16 the latter is-rendered’ fast-with-
the ‘pistorr 13 and the whole 'moves’ furi;her thus
carrying with it the die element. :

The central core 8 is fast with the rod of a pis-
ston. moving in a cylinder ife. On the other
hand, the table 3 is maintained by the rod of
2 piston moving in g cylinder i4f. The com-
pressed fluid is distributed to the various cylin~-
ders 14a, b, ¢, d, e, by a single slide valve known
per se and not shown, actuated by a cam the
shape of which is determined, also in a manner
known per se, in function of the schedule accord-
ing to which the successive operations of extrac-
tion of the cores and of withdrawal of the castings
are to be effected, said cam being driven at a
constant speed for instance by an electric motor.

A casting operation is carried on in the follow-
ing manner. On the beginning of the operation
the table 3 is sloped towards the left of the fig-
ure. - At the moment when he effects the casting
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proper of the metal, the operator starts the motor
actuating the cam. The latter actuates the slide
valve which first determines the supply of com-
pressed . fluid to the upper part of the cylinder
{47, The table | returns progressively to a hori-
zontal position, which determines a correct dis-
tribution of the molten metal in the die. After
a time which is determined by the profile of the
cam the various spindles and the central core are
extracted at the required moments and the cast-
ing 4, which is withdrawn from the mould, can
be removed from the table .- The cam moving
further, the slide valve determines the simul-
taneous operation of the cylinders in the reverse
direction with respect to the preceding one and
the various organs resume their starting position,
the machine thus being ready for a new operation.

The machine shown in Figs. 4 and 5 is desighed

‘for casting pistons made of a light alloy. The
die is formed of two elements 19 and 20 and the
casting is  effected on three cores, viz. a ceniral
core with counter-delivery and two side spindles
providing:the recesses for the axis for the small
ehd of the connecting rod. The above mentioned
core primarily comprises a central element hav-
ing no projections in its part which is to be en-
gaged in the casting and one or more, preferably
two, side elements between or against which the
central element can slide and which are linked
about axes perpendicular to the direction of dis-
placement of the latter. The latter is provided
with sloping surfaces co-acting with stops car-
ried by the side elements for determining the
rocking movement of the latter about their axis
of articulation while moving nearer to the cen-
tral element when the latter yields back between
the said side-elements which are recessed in-
wardly -for permitting this rocking movement.
Said core is fast with a piston located in a cylin-
der 21" while: the side spindles are fast with pis-
tons located in cylinders 22 and 23 and mounted,
as explained previously, so that the die element
is'’carried along after the core has heen extracted.

. The ‘machine is provided, furthermore, with vi-
brators 24 and 25 mounted on the die elements
and. adapted for being started just before the
withdrawal of -the casting from the mould in
order to facilitate said operation. The table |
is rockingly mounted on axes 2 carried by a
frame 3 and: a cylinder 138f controls the rock-
ing movement of said table.

All the cylinders are supplied with compressed
fiuid. by a single slide valve 26 actuated by the
rotation, at a.constant speed, of a cam 27T driven
by an electric. motor 28 provided with a speed-
reducing gear 29. Cam 27 controls the starting
and.the stopping of the vibrators also in a man-
ner known per se.

4

Said machine operates as follows. At the be-
ginning of the casting operation the operator
starts the motor 28, the table | being sloped.  As
mentioned for the machine shown in Figs. 1 and
2, the cam determines the return of the table
by means of the cylinder 147 and after a time
determined by the shape of the cam the side

'spindles are extracted and then, the vibrators 24

10

156

and 256 having been started, the die elements are
separated and finally the central core is ex--
tracted; the casting can then be removed. The
cycle terminates by the return of the core, the
spindles and the die elements to their initial po-
sition as well as by the rocking of the table. ]

It has been supposed above that the motor

~which drives the cam runs at a constant speed,

but this condition of simplicity is not absolutely

_necessary. The speed of the motor may be ren-

" dered variable at will, a rheostat being interposed,
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for instance, in the supply of the electric motor.

What we claim is:

An automatic die casting machine having cores
and dies, a compressed fluid piston and cylinder
device for controlling each of said cores and its
corresponding die, said piston and cylinder device
comprising a eylinder having two sections of dif-
ferent cross-sectional area, a piston in each sec-
tion, the larger of said pistons being beyond the
smaller with respect to said die, said smaller pis-
ton being hollow, and said larger piston having
a rod passing through said smaller piston and
secured to said core, said smaller . piston being
secured to said die, means for supplying com-
pressed-fluid to said cylinder between said pistons,
said piston rod being provided with a stop within
said smaller piston to limit the relative displace-
ment of said pistons to the approximate length
of the said core.
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