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Mould for casting sanitary appliances with a closed integral rim, or projecting undercut parts.

@ The invention concerned relates to a mould for casting
sanitary appliances (15) with internal projecting parts, com-
prising separate mould parts (1,2,3,4) which, together with
one or more mould pieces, are {5,6) designed to constitute a
hollow or solid casting portion in the article castin the mould,
which also comprises, for each of said separate parts, at least
one rotatable member (7) housed in a convenient seat in said
one or more mould pieces, its free end extending until it
practically reaches the zone of contact between the corres-
ponding mould piece and the relative separate part, where itis
provided with one of the two parts of a magnetic locking
system (9}, this latter part being eccentric and, when the cor-
- responding rotatable member is in two opposing angular
< positions, becomes aligned with and disposed laterally to the
other part of the magnetic locking system, this latter part
being embedded in said corresponding separate part, so as to
respectively couple together and uncouple the corresponding
mouild piece and the relative separate part.
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MOULD FOR CASTING SANITARY APPLIANCES WITH A CLOSED INTEGRAL
RIM, OR PROJECTING UNDERCUT PARTS

The present invention patent relates in an entirely general
manner to s mould for casting z cersmic msterisl of slip form.
More particulsrly, it relates to a mould for cesting ssnitary
applisnces in which separate mould parts are required to
remain suspended, for exsmple 8 mould for forming sanitary
appliances with a closed integral rim such as water closets,
bidets or urinsls, or generally with internal projecting
undercut parts, such as a rib or undercut edge an exsmple of

which is an anti-drip edge.

For casting such articles, plaster moulds of the built-up type
sre known inter alia, which usually comprise z lower mould
pilece, lateral mould pieces arranged to close together on said
lower mould piece to define s moulding cavity, an upper mould
piece arrsnged to close ssid moulding cavity and provided
lowerly with s core arranged to shape the inner part of the
bowl of the article, and a collar or another asnalogous mould
part or section for disposing in 2 removable manner at the
base of said core, and which can either be divided into a

group of separate parts or can be in one piece.

For example, the upper faces of ssid sepsrate parts can be
designed to form the lower wall of 2 possible integral rim
closed by the spplisnce cast in the corresponding built-up

mould, or s possible projecting edge inside the applisnce.
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When the mould has been assembied, i.,e. during the casting
stages, the parts which constitute said sepsrate mould part
are supported by said upper mould piece by mesns of suitable

coupling means.

In certain cases, these coupling means are in the form of one
or more springs for each separaté mould pasrt, these being
housed in suitsble apertures provided in the upperrmould piece,
and being hooked fo the corresponding part at one end, whereass

their other ends comprise a hook or z cross-bar.

Said hook and cross-bar are designed respectively, when the
spring is under tension, to be hooked to a suitable member
of the upper mould piece or to be disposed transversely

relative to the aperture housing the corresponding spring.

In other cases, the aforesszid coupling means are in the form
of threaded members which traverse the upper mould piece to
reach and support the underlying separate parts which constitute

said collar.

In further cases, sazid coupling means are essentially constitut-
ed by rings of metal wire used together with hooks, wedges or

other similer elements.,

The continuous widespread use of the known moulds equipped in
this menner has however brought to light drawbacks which are
briefly listed hereinsfter, and which are due practically

entirely to the means for coupling the separéte mould part or

parts.

These drawbacks arise from the fact that the coupling and
uncoupling of said coupling devices require excessively long
times and are complicated, and in certain cases are not

sufficiently precise.
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Moreover, the larger the number of separate mould parts, the
larger the number of coupling devices necessary, because of

which ssid drawbacks are felt to s greater extent.

In zddition, these drawbacks sre considerably multiplied if
account is taken of the fact that the casting operations for
the articles are carried out in casting instsllstions which
comprise z large number of complicsted moulds, which can

exceed fifty in number.

Because of this, when removing the sanitary applisnces from
the moulds and when building-up the moulds sgain for a

subsequent casting stage, a3 very large employment of labour

is required.

This fact, together with the aforesszild excessive times
necessary for coupling and uncoupling the known coupling

devices, slso affects the costs of the finished articles and

the economy of the firm.

The aforessid drawbacks are for example felt to a large
extent in complex moulds for senitary spplisnces with an
integrel rim, in which the rim is formed by s multi-piece

collar suspended from the upper mould part.

The main object of the present invention pstent is to provide
a casting mould which remedies the aforessid drawbacks by

mesns of a simple, functional, rational znd highly reliable

constructional design.

According to the invention, the proposed mould is of the type
comprising separate mould parts which, together with one or
more mould pieces, are designed to form a hollow or solid
casting portion in the article cast in the mould, snd is
characterised by providing, for each of said separaste parts,

at least one rotatable member housed in s convenient seat in
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said one or more mould pleces, 1ts free end extendlng untll

it practlcally reaches the zone of- contact between the

correspondlng mould plece and- the relative" separate part,

where it is prov1ded with an eccentrlc magnetic block or |
metal pad which;'wheh’the correspondiné'rotatable member is

in two oppoéihg,angdlar bositions,'heCOﬁes alighed'with;ahd
disﬁosed laterally to 2 metal pad or a magnetic hlock embedded -
in ssid corresponding separate'ﬁart' S0 as'to reSpectively :
couple together and uncouple the correspondlng mould plece

and the relatlve separate part.

According to a'partichlar,embodiment of the inventioh,'which
is especially suitsble for:castingVSanitary appliahces suchr
a5 bidets, water cloSets—and urinals; the proposed'mould,is

of the type cOmorisihg a,lower'mould piece, latersl mould

pieces arrahged to'close together on szid lower mould piece

‘to define » casting'carity;'anihﬁper mould piece designedrto,

close ssid castlng cav1ty, a. core branchlng from the upper
mould piece, and a collar constltuted by 2 set of separate
parts and arranged to be dlsposed at the base of sald core in
order to shape the 1nterlor of the bowl of the artlcle to be
cast and the lower wall of the correspondlng closed 1ntegral
rim, end is characterlsed by prov1d1ng, for each separate
psrt of the aforessid collar, at least one rotatsble member;
housed in s suiteble seat of the upper mould riece;raﬁd'of
which the free end extendsruntil it'practicallj reaches the}
lower face of saidfuppezfmould'piecerWhere it isrtrovidediwith
an eccentric magnetic bloCK'whiChﬁiwhen the odrrespondlhg
rotstsble member is in'two'opposingrangular poSitioﬁs} is
arranged to overlle and be_disposedhto*the side of'asmetal'l
pad embedded in the underlYing'collar'part"sb that this-
latter becomes retalned agalnst the upper mould plece, and

released or uncoupled from it respectlvely.

As already'stated;rit is appsrent that the magnetic'hlock and'

metal pad can be reversed in'position,land disposed on the
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collar and on the rotatable member respectively.

In order to provide said support, the rotatable member must

be constrained axially relsative to the lower mould piece.

For this purpose, according to the invention, the rotatable
member is of cone-frustum shape with its minor base facing
the internsl zone of the mould, and the magnetic block is
embedded in 3 latersl zone of this latter, of which it

occupies preferably one half.

The metal pad which is embedded into the corresponding collar
part is constructed of soft iron and is of the ssme configur-

ation as the magnetic block,

Finsally, the axial constraint of the rotating member can be
obtained by other configurations, such ss a cylindrical

configuration with differing cross-sections, or a funnel shape.

The objects and advantages of the invention, together with its
charscteristics and constructionsl merits, will be further
clarified and more apparent from the detailed description
given hereinafter with reference to the figures of the
accompanying drawings which illustrate one preferred embodiment

thereof by way of non-limiting example only.

Figure 1 is & vertical section through s mould according to
the invention, said section being tsken on the verticsel plane

which separates the latersl mould pieces.

Figure 2 is another vertical section through the invention,

the section plane being orthogonal to the preceding.

Figure 3 is a perspective view of the upper mould piece of a
mould sccording to the invention, said upper mould piece being

shown in an inverted position.
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Figure 4 is a perspective view of one of the parts which

make up the collar of the upper mould piece.

Figure 5 is a perspective view of a ssnitary appliance

obtained with the invention.

Figure 6 is a perspective view of one of the rotatable

members with which the invention is provided.

Figures 7, 8 snd 9 are partisl sectional views through the
mould concerned, which show the different operating positions
sssumed by the rotatasble members during the casting stages of

s sanitary sppliznce.

From said figures, snd in particulsr figures 1 snd 2, it can
be seen that the mould according to the,invegtion,is composed
of 2 lower mould piece 1, which is of plaster as are the
other mould pieces which constitute ssid mould, on which two
lateral mould pieces 2 rest snd are clamped together. These
latter are disposed symmetrically relative to the lower mould
piece 1, and are designed to constitute s suitsble casting

cavity inside the mould.

Furthermore, the pair of lateral mould pieces 2 is designed to
externally shape a2 sanitary applisnce 15 which is cast into
the mould. On the psir of latersl mould pieces 2, there
rests an upper mould piece 3, with s core 5 projecting from

the central zone of its lower face.

At the point at which said core 5 joins to the upper mould
piecé 3, 8s shown 3lso in Figure 3, there is provided a
perimetral step 11 which, during the casting of the article
15, receilves a collar constructed of plaster as is the core
5, and which is constituted by a set of separaterparts 6,
each of which is in the shape of z wedge or tooth. The

mould shown also comprises a rear mould piece 4 which, in



10

15

20

25

30

35

0030770

combination with the pasir of lateral mould pleces 2, is

designed to shape the wall discharge for the sanitary appliance
15.

The core 5 and collar 6 are obviously provided for shaping
the interior of the bowl of the ssnitary appliance 15 and

the lower wasll of the closed integrsl rim thereof, Although
the accompsnying figures show a water closet with wall
discharge, it must be stated at this point that the invention
is in no wey limited to 8 particular type or form of article
to be cast in the mould, as it is egqually suitsble for cesting
water closets with floor discharge, and for casting bidets and
urinals., Each separate part of the collar 6 is provided, at
that longitudinal edge designed to rest sgeinst the perimetral
step 11, with 2 metsl pad 10 constructed of soft irom.

In alignment with the corresponding metal pad 10 when the
upper mould piece 3 is completely assembled, there is
provided a cavity 12 which traverses the entire thickness of
the upper mould piece 3 to at least partly emerge sbove the
perimetral step 1ll. A rotatable member 7 is intended for
insertion into said cone-frustum cavity 12, 2nd is also of
cone-frustum shape, i.e. is configured as & plug, in order
to prevent it moving axislly inside the corresponding cavity

12 when the casting mould is completely assembled.

As is apparent from the accompanying figures, each rotatable
member 7 has its minor base facing the internsl zone of the
casting mould, where it is provided with an eccentric magnetic
block 9 which occupies substantislly one half of ssid minor
base. This block is embedded in the materisl which constitu-
tes the rotatsble member 7, and which csn be plaster, s

synthetic material or any other convenient material.

An operating handle 8 projects from the centrasl zone of the

major or outer base of the rotatable member 7.
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The dimensiohs of the rotatabie member 7 are obviously the
same as those of the corresponding caﬁity 12, so that when
said rotatsble member 7rié inserted into said cavity 12, the
minor base of the rotatablg member 7 becomes disppsed
substantislly coplanar with the support zone for the pefimetral

step 11 of the upper mould piece 3.

When s casting operation is to be carried out, the mould
pieces which constitute the casting mould are assembled in
the usual manner, snd the sepsrate parts 6 which constitute
the collar of the core 5 are retained agasinst the uppef
mould piece 3 by the rotatable members 7 which are rotated -

in the operational position shown in Figures 1, 2 snd 7.

With this configuration, the msgnetic block 9 of—each-rOtat-
able member 7 lies directly sbove the metal pad 10 of the
corresponding sepsrate part of the collar 6, so that it keeps

this sepsrste part in its correct operational position.

With the mould assembled in this msnner, the mould is filled
with the cersmic material of slip form, which is subjected to
a certain hydrostatic héad. After this, 2 certsin predeter-
mined casting period is éilowed to pass, and then the excess

slip is drsined from the mould.

During said casting period, the walls of the sanitary sppli-~
ance 15 become formed inside the mould, and at the same time

an integral rim of closed type is slso defined,

This is shown in Figure 8, and the rotatablermembersr7 always

maintain the same operating position described heretofore.

After szid draining stage, the mould is opened, and the
article is extracted for conveying to the next stages of the

production cycle.
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The configuration of the parts proposed by the invention
offers great advantages over conventional systems, even

during mould opening,

In this respect, it is known that during mould stripping, 211
the separate mould parts fixed to the upper mould piece by

means of screws, springs and cross-~bars have to be replaced

in position, with serious loss of time and risk of dsmage.

This is due to the fact that in order for them to be returned
to their position under the upper mould piece, this latter hes
to be accessible from above in order to operate the relative

coupling means, and as the upper mould piece is raised this

is not possible.,

In contrast, according to the invention, mould stripping is

carried out as follows:

The opening of the mould firstly requires extracting the upper
mould piece 3, together with which the core 5 becomes extracted.
Before raising said upper mould piece 3, =sll the rotatsble
members 7 are rotated into the position of "disengagement"

between the magnetic blocks 9 and metal pads 10,

The upper mould piece 3 with the core 5 is then rsised by
mesns of suitasble devices from which it is suspended, through
o small distance for exsmple 1-2 cm, in order to provide a

modest spacing between the blocks 9 and pasds 10.

After this the members 7 are sgsin rotated into their position

of "engagement"™, and the mould pieces 3 and 5 are then complete-

ly extracted.

Becsuse of the aforesaid spscing, there is obviously no

locking action between the blocks 9 and pads 10,
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At this point, the separate pieces of the coliar 6 are
removed, znd these are then;returned to their position under
the rsised uppef mould pieces 3—5. This is made possible
because the members 7 are rotated into their position of
"engagement', and avoids having to temporarily replace the
collsr psrts, with amongSf other things the risk of demsging
them,

It should be noted that in order to carry out said extraction,
each separate part of the collar 6 has to be pulled downwards

and towards the inside of'the bowl of the appliance 15.

When 211 the sepérate parts of the collar 6 have been removed
and reassembled with the upper mould piece, the entire upper
part of the mould 3-5-6 is already recomposed and ready for

the next casting.,

As soon as the collar 6 has been c@mpletely removed, the resr
mould piece 4 is extracted and the lateral mould pileces of the
mould 2 sre opened. Finally, the senitary applisnce 15 is
removed from the lower mould piece 1, and the mould is ready

for s new casting stage.

Although not stated heretofore,,it is appsrent that the upper
or outer base of each,rotatéble member 7 is provided with a
suitable index mark which ensbles the position occupied by the

corresponding underlying magnetic block 9 to be determined.

Although the magnetic locking heretofore described is
perticularly suitasble for moulds for casting sanitary appli-
ancesrwith a closed integral rim, such ss water closets, bidets
and urinsls, it can be'adﬁéntageously used in all cases in
which a2 mould for casting a ceramic matefial of slip form is
required to constitute inside the cast article a hollow or
solid casting region, the constitﬁent walls of which are

defined by sepsrate parts, as is the case of the collar 6 and
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the upper mould piece 3 in the example shown.

The invention is not limited to the single embodiment hereto-
fore described, and modificatlons end improvemenis can be made
thereto without lesving the scope of the inventive ides.

Thus for exsmple, the rotatable members 7 do not necessarily
have to be of cone-frustum shape, but can zssume any shape
which prevents them from moving axially inside the correspond-

ing cavity 12,

In this respect, alternatively, according to the invention
each rotatable member 7 cazn be in the form of s cylinder of
two different cross-sections, of which the smsller cross-

section is that provided for the mesgnetic block 9.

In this case, the cavity 12 will obviously have a conjugste
cylindrical configuration. In sddition, the rotatable
members snd corresponding cavities can be of funnel configur-~

ation,

Finally, it will be appasrent that for each seperste part of
the collar 6, more thsn one magnetic block of the type

represented and described heretofore csn be provided.
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PATENT CLAIMS

1, A mould for casting sanitary applianoes with internal
projecting parts, such as 5,¢1osea iﬁteéral rimforwan’anti—
splash edge, as heretbfore’described of the type comprlslng
separate mould parts whlch, together w1th one or more mould-
pileces, are designed to constltute 8 hollow or solld castlng
portion in the artlcle cast,1n~the mould, cheracterised by
providing, for each of,saidrseparate;parts, at ieastrone'
rotatable member housed in a convenient seatrin‘said one or 7
more mould pieces; itsffree end extepdingfﬁntil_it practieally
reaches the zonerof'coﬁtaot between theloorresponding,mouid
piece and the relativerseparate part; ﬁﬁere,itris provided
with one of “the two?partswof'a:magnetiorlockihg,system,_this
part being eocehtric‘ahd,_when}tﬁe'oorresponding rotatable'
member is in two opposingsangular{positions;'becoming_aiigﬁed'
with and'disposed laterailyfto,the{othérrpart of the ﬁagnetic
locking system; this latter psrt being embedded in said
correspondingrseparate part, sa'és to respectiVely oouple
together and uncouple from each other the correspondlng mould

piece and ‘the relatlve separate part.r'

2. & mould as claimed in claim 1, oharacterised'in thatfone of
the two parts of the magnetic locklng system is constltuted by
s magnetic block, whereas the other part is constltuted by a

metal pad.

3. A mould for castihg;sanitary appliances with'solidtor hollow
internal proaectlng parts, espe01a11y sultable for bldets,
water closets or - urlnals, as- heretofore descrlbed, of the type
comprlslng a lower mould plece arranged “to be rested or a -
convenlent support, at 1east two lateral mould pieces arranged

to be assembled on sald lower mould piece to deflne a castlng

cavity, an upper mould plece designed to close said casting

cavity, s core branching from the lower face ofltheiupper mould

piece, and'a'collar'constituted by & set of separatepparts and
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arranged to be disposed at the base of said core in order to
shape the interior of the bowl of the article to be cast snd
the lower face of the corresponding projecting internsl part,
characterised by providing, for each sepsrate part of the
aforessid collar, at least one rotatsble member housed in a
suitable seat of the upper mould piece, relative to which it
is locked axislly, and of which the free end extends until it
practically reaches the lower face of sazid upper mould piece
where it 1s provided with an eccentric megnetic block which,
when the corresponding rotatable member is in two opposing
angular positions, is arranged to overlie and be disposed to
the side of a2 metazl pad embedded in the underlying separste
collar part, so that this latter becomes retained against the
upper mould piece by the rotatable member, snd uncoupled from

said upper mould piece respectively.

L, K mould as claimed in claims 1, 2 and 3, characterised in
that said at least one rotstable member is composed of a cone-
frustum body of sultsble msterisl with its minor base facing
the central zone of the mould, its opposing or outer end being
provided with an operating hendle; said magnetic block or
metal pad being embedded in a latersl zone of the minor base
of said cone-frustum body, of which the contsining cavity has

a form conjugaste thereto.

5. A mould as clzimed in cleims 1 snd 3, characterised in
that se2id at least one rotatsble member is composed of s
cylindrical body with at least two different cross-sections,
the portion of smaller cross-section facing the central zone
of the mould whereas that of grester cross-section faces the

outside, where it is provided with an operating handle.

6. A mould as clsimed in claims 1 and 3, characterised in
that said st least one rotatable member and cavity for this

latter are in the shape of a funnel.
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7. A mould as claimeé'inrciaimsri, Eaéndri,rcharactéfiSéd in -
that ssid metsl pad or megnetic block for ssid at lesst one
rotatable member is suﬂéfantiallyVCOnfigured as'the borféspbnd;
ing msgnetic block or ﬁétal fadilthis'latterfbéing cbnstfucted

5 of mild steel.
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Fig.5
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