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@ Decoring apparatus for hollow metal castings. o

@ The apparatus is intended for decoring, that is for
removing the core clay from the cavities of hollow metal
castings of elongate form with end apertures. It includes a
fixture (26) provided with positioning, support and retaining
means (46, 52, 54, 56, 58, 60) for the casting (C} to be
decored, means (42) for vibrating the casting and blower
means (62). This fixture (26) is supported by an assembly (14,
24) which is rotatable about a horizontal axis {A) and is so
arranged that, with the casting (C) held on the fixture (26), the
axis of alignment (E) of its two end apertures is at an angle
(B) other than zero to the horizontal axis (A) of rotation of the
assembly (14, 24).
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"Decoring apparatus for hollow metal castings"

The present invention relates to a decoring ap-
paratus for hollow metal castings oi elongate form with
end apertures, of the type comprising a fixture provided.
with positioning, supporting and retaiﬁing means for the
casting to be decored, means for vibrating the casting
and blower means, thé fixture being arranged to support
the casting in a position in which one of its end aper-
tures is 1located at a lower 1level than the other in
order to facilitate the discharge of core clay through
the said aperture.

Apparatus of this'type are already known for dis-
charging the core clay from castings and for dropping it
into an underlying container. At the same time the blow-
ing applied to the casting facilitates the detachment of
the clay from externally accessible parts. -

Such apparatus are widely used for decofing elong-
ate work—pieces such as light alloy cylinder heads of
internal combustion.enginés, induction and exhaust man-
ifolds and other hollow céstings with complex internal
shapes.

In certain castings, such as cylinder heads, the
end apertures are formed intentionally in the casting
Tfor the discharge of'the clay. In other castings these
apertures exist for a specific purpose in the finished
plece.

In certain known apparatus twin fixtures are used
which are located one adjacent the other and so arranged
as to holq the casting in respective fixed positions

with opposite inclinations so that one of the end aper-
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tures of the casting is located lowermost on one of the
fixtures and the other aperture is 1lowermost on the
other fixture. After the casting has been subjected to
vibration and blowing in one of the fixtures, with the

5 }esulting partial discharge of the clay through one of
the apertures, it is transferred to the other fixture in
order to effect the discharge of the rest of the clay
through the other aperture.

Apparatus with such twin fi);tures involves rather

10 long .decoring times given the need to transfer any one

" “casting from one fixture to the other.

Apparatus are also known which include a platform
carrying one or more fixtures. The platform can be over-
turned between a horizontal positioh for loading and un-

15 loading the castings and a vertical position in which
one of the end apertures of the casting faces downwardly.
In this case the clay can be discharged through only one
aperture and its discharge is not ensured for certain
types of casting of complex internal shape.

20 The problem which is at the root of the present in-
vention is that of providing a decoriﬁg apparatus of the
type mentioned at the beginning which does mot have
these disadvantages.

According to the present invention this problem is

25 solved by means of a decoring apparatus characterised in
that the fixture is supported by an assembly which is
rotatable about a horizontal axis and is so arranged
that, with the casting held by the fixture, the axis of
alignment of its two end apertures is at an angle other

30 than zero to the horizontal axis of rotation of the
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device.

By virtue of this solution, during rotation of the
casting about the horizontal axis its end apertures are
cyclically and alternately higher and lower whereby the
clay is discharged alternateiy through oné aperture and
the other. By determining experimehtally, for)each type -
of casting, the angle of the axis of alignment of the
two end apertures to the axis of rotation, the number of

revolutions which the casting must undergo during vi-

bration and/or the vibration time, one can achieve com-

"plete decoring of the internal cavities (in addition to
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the removal of clay from accesible parts to which the
blowing contributes) without the need to transfer the
casting from one fixture to another and thus with a
clear reduction in the decoring time.

Further characteristics of the’ invention will be-
come apparent from a reading of the detailed déscription
which follows of a preferred embodiment, given by way cTf
non-limiting example, and illustrated in the appended
drawings, in which:

Figure 1 is a perspective view of an excavating ap-
paratus according to the invention and

Figure 2 is a partially sectioned side elevational
view thereof.

With reference to the drawings, the apparatus com-
prises\a rugged pedestal 10 which carries an elongate
horizontal sleeve 12 at its upper end.

A strong sﬁaft 14 is rotatably mounted in bearings,
not .shown, in the sleeve 12 and its horizontal axis is

indicated A in Figure 2.
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At one end of the sleeve 12 (the left-hand end in the
drawings), the pedestal 10 supports, on a bracket 16, a
geared motor unit the reduction gear of which, indicated
18, is of the worm screw type and the motor of which, of
the pneumatic type, is indicated 20. The output shaft
of the reduction gear 18 is connected through a flexible
coupling 22 to the corresponding end of the shaft 14.

At the opposite end (to the right in the drawings)
the shaft 14 carries a strong attachment flange 24 the

general plane of which is at an angle “ to the horizon-

" tal axis of rotation A for the pﬁrposes which will be

clarified below.

The shaft 14 with its flange 24 ccnstitutes a
rotary assembly for rotating a fixture generally indi-
cated 26 about the horizontal axis A.

The fixture 26 comprises a base'plate 28 having an
attachment flange 30 at one end (to the left in the
drawings). The general planes of the plate 28 and of the
flange 30 are perpendicular to each other.

The attachment flange 30 is bolted to the attach-
ment flange 24 of the shaft 14.

The structure of the base plate 28 and of the at-
tachment flange 30 is reinforced by iateral welded fil-
lets 32 and 34.

On that face of the base plate 28 which in the con-
dition of Figure 2 faces upwardly there are resilient
supports 36 on which is mounted a platform 38.

Laterai pillars 40 are upstanding from the plat-
form 38 and carry respective pneumatic vibratory.hammers

42 the striker members 44 whereof are directed towards
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the space between the pillars 40.

On the platform 38 are mounted resilient pads
46 for supporting a casting to be decored, generally
indicated C and shown in broken outline in Figure 2.
In the specific case, the casting is a light alloy cyl-
inder head of an internal combustion engine.

Two further pillars upstand from the platform 38,
one of which located nearer the flange 30 is indicated
48. The other pillar, located at the opposite end of
the platform 38 (to the right in the drawings), is indi-

" cated 50.

The pillar 48 carries two upper pads 52 which are
adjustable in height and the pillar 50 carries a toggle
clamp 54, also with an adjustable pad 56.

The "platform 38 also carries 1lateral fixed pads
58 and the pillar 48 carries end pads 60.

The casting C to be decored is mounted on the fix-
ture 26 disposed as in Figure 2, the casting C being
inserted in the direction of tﬁe arrow D onto the ltear-
ing pads 46 and ,between the 1lateral pads 58 indtil it
is brought against the end pads 60. Under these con-
ditions the more forward part of the casting C i§;clam—
ped under the upper pads 52 and the clamp 54 is then
closed so as to grip and position the casting C on the
fixture 26.

Under these conditions the risers of the casting
C are 1located in correspondence with the strikers 44
of the pneumatic hammers 42.

The arrangement of the positioning and support

means for the casting, constituted by the various pads
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as well as that of the retaining means constituted by
the clamp 54 is not limitative since this will be chosen
according to the shape of the casting to be clamped.
Thus the disposition of the pneumatic hammers is also
not limitative. .

The tool is also brovided with blower means in the
form of nozzles 62 directed towards the casting C and
carried by manifold tubes (not shown).

Two compressed air tubes 64 and 66 terminate at

the sleeve 12 and communicate with corresponding annular

" peripheral grooves 68 and 70 formed in the shaft 14 to

constitute rotary joints. The grooves 68 and 70 com-
municate in their turn with respective 1longitudinal
ducts 72 and 74 in the shaft 14. These ductis extend
through the attachment flange 24 and communicate seal-
ingly with respective ports (not shown) formed in the
attachment flange 30. These ports have connectors from
which extend respective tubes for supplying the pneu-
matic hammers 42 and the nozzles 62 respectively.

In order to decore the casting C after it has been
installed in a manner illustrated in Figure 2, the pneu-
matic hammers 42 and the nozzles 62 are supplied and
the fixture 26 is rotated by' the pneumatic motor 20.

'The casting C, at its right- and lefl-hand ends
in Figure 2, has respective apertures E which communi-
cate with its internal cavities. The arrangement of the
fixture 26 is such that the axis F of alignment of the
two apertures E intercepts the axirs A at an angle
B other than zero. Preferably the angle /8 is also other
than 90°. Thus the rotation of the fixture 26 about the

—————
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axis A causes a precessing movement of the axis F, which
describes a cone the half angle of which at the vertix
is B .

As will_be understood, when the fixture 26 is in
the position indicated in continuous outline in Figure
2, the left hand aperture E is lower than the right hand

aperture and vice versa when the fixture 26 is rotated

through 180°, as illustrated in broken outline in the

same Figure 2.

. Thus, during vibration and blowing, the clay within

" the inner cavities of the casting C is discharged alter-
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nafely from one aperture E and the other, being collec-~
ted in a removable skip 76 (Figure 1) which is located
under the fixture 26.

The angle B and hence the angle ol , which is com-
plementary thereto, is chosen experimentally so as to
achieve optimum discharge of the clay from the end aper-
tures of thg casting. In a specific case in which the
casting is a 1light alloy cylinder head, the angle(3
may coriveniently be 30°.

Further to ensure optimum discharge conditions of
the clay from the end apertures of the casting, the
speed of rotation about the axis A, the number of ro-
tations and the rotation time will be determined experi-
mentally.

The opceration of the apparatus 'may be made com-
pletely automatic and to advantage the rotation is stop-
ped by a timer.

In order to ensure that the fixture 26 stops in

the position illustrated in continuous line in Figure
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2, the reduction gear 18 carries a wheel 78 on a second
output shaft, a cam 80 being fixed in an angularly ad-
justable position to this wheel. The cam cooperates at
each revolution of the wheel 78 with a switch 82. The
control circuit is such that operation of the switch
82, which occurs at each passage of the cam 80; has no
effect until the start of the final revolution in which
the timer brings the switch 82 into the control circuit
and on passage of the cam 80 causes the stoppage of the
pneumatic motor 20 and stops the pneumatic supply to
" the hammers 42 and to the nozzles 62.

The position of the tool 26 relative to the shaft
14, in which the "upper" face of the platform 38 faces
upwardly and has a slope descending towards the shaft
14 is convenient both for loading and unloading the cast
ing C, these being carried out by an operator or by a
transfer system placed "“frontally" (to the right in

Figure 2).
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CLAIMS:

1. Decoring apparatus for hollow metal castings of
elongate form with end aperture, of the type comprising
a fixture (26) provided with positioning, support and
retaining means (46,52,54,56,58,60) for the casting (C)
to be décored, means (42) for vibrating the casting and
blower means (62), the fixture being arranged to sup-
port the casting in a position in which one of the end
apertures (E) is 1located at a lower level than the
other in order to facilitate the discharge of core clay
through the said aperture, chafacterised in that the
fixture'(é6) is supported by an assembly (14, 24) which
is rotatable about a horizontal axis (A) and is so
arranged that, with the casting (C) held by the fixture
(26) the axis (F) of alignment of its two end apertures
(E) is at an'angle (ﬁ) other than zero to the horizon-
tal axis (A) of rotation of the assembly (12,24).

2. Decoring apparatus according to Claim 1, charQ
acterised in that the fixture (26) is so arranged that,
with the casting (C) held by the fixture, the said axis
of alignment (F) is at an angle ({8) other than zero and
other than 90° to the said horizontal axis (A) so that
this axis of alignment (F) effects a precessing move-
ment about the horizontal axis (A).

3. Decoring apparatus according to Claim 1 or Claim
2, characterised in that it includes a pedestal (10)
on which a horizontal driven shaft (14) is rotatably
mounted and at one end of which the fixture (26) is

secured.

4, Decoring apparatus according to Claim 3, char-
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acterised in that the fixture (26) includes a base plate
(28) on which 3Jis mounted, by resilient support means
(36), =a platférm (38) which in its turn carries the po-
sitioning means (46, 56, 58, 60), the support means (58),
the retaining means (52, 54), the hammer means (42) and
the blower means (62), the shaft (14) has an end attach-
ment flange (24) and the base plate (28) has a corres-
ponding attachment flange (30), the flanges (24, 30)
lying in a general plane which is at an angle () to

the axis of rotation (A) which is complementary .to that

"formed by the said axis of alignment (F) with the said

axis (A). B

5. Decoring apparatus according to Claim 4, character-
ised in that the flange (30) of the base plate (28) of
the tool (26) lies in a plane which is generally perpen-
dicular to that of the plate (28), ‘and the flange (24)
of the shaft (14) is at the said complementary angle (&)
to the axis of rotation (A).

6. Decoring apparatus according to Claim 4, character-
ised in that the positioning, support and retaining
means are locazted on a face of the platform (38) which,
when facing upwardly, has a slope which descends towards
the shaft (14).

7. Decoring apparatus according to any one of Claims
4 to 6, characterised in that longitudinal ducts (72,74)
are formed in the shaft (14) and terminate at one end at
respective rotary joints (68, 70) connected to respec-
tive compressed air sources and at the other end open
into the attachment flange (24) of the shaft (14) -and

sealingly communicate with respective ports in the at-
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tachment flange (30) of the platform (28), these ports
being connected by respective tubes to the vibratory
means (42) and the blower means (62).

8. Decoring apparatus according to any one of Claims
4 to 7, characterised in that at the»end of the shaft
(14) opposite its attachment flaﬁge (24) the pedestal
(10) carries a geared motor (18, 20) to which this op-
posite end is connected by means of a coupling (22).

9. Decoring apparatus according to Claim 8, character-

ised .in that the coupling (22) is-a flexible coupling.

.10. Decoring apparatus according to Claim 8, character-

ised in that the geared motor (18, 20) is of the pneu-
matic type.
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