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APPARATUS FOR- USE | N PRODUCI NG CASTI NGS The present invention relates to an '
appar atus for use in°producing castings, -preferably by the so-called

"| ost - wax" nethod, whereby the whol e operating cycle is acconplished under
vacuum The use of a vacuumin order to inprove the quality of |ost-wax 5
castings is long known in the goldsmith's graft. To this end, | ast ef.
moul d, after having been prepared and baked beforehand, is pl din a
basket which is then located in a watertight vessel wherein, while the

mol ten metal is cast, a g@BARNTUECBORAUSE INWbﬁNéréﬁgf@_er ghi s
elimnates, by sucking arr ou the air

r esi dués inside the mould, to 10 obtain a first quatity casting. The
casting=of netal thdief pfesemtaha&nﬁbamlﬁes rt@O8h tdéBHﬁtﬁé $6:2 uséNA ﬁfa&kﬂi@]
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is inserted, popetating ml%mwmllshed;umderbtaeugasket s ;:ﬁnnect ed wt Ihdtege
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apparatus for cl ng casti ngs,
contai ni ng a f GRHARS, ISAO%BW imEheHEe d$mrthisezreftvﬁgtfas endy al plaatet meaids f or

producing a vagesn N!vlilh_:j %eéﬁ'ﬂ‘eﬁ&@ﬂbﬁﬁé bakB@ He‘?é‘\‘:'erhax‘(\?l ls gfacgﬂl i) §e§agngtov\er

b f bl t etween a
poal tion i n whi s Hen lofarSdr e uieaHAN e R whRrSIn whlle W mREen rassal nt o
or renoved frois tést, aydertaie deqres tﬂhvampgf isporsatédn This Ehﬂnﬁ’fht&@,l tsly : palr tss
I d withi ai | st on, co ston
di sposed one aByask REEHBH RO UREEr pBRY AL B B Fthea uides themang,
sal d two APst onbisim asfu:;paual;tyamsamgulﬁw castingt ofdinex) Sbdrdfore/ties a cé iiWO
piston parts ai‘o&rhﬂ:emﬁe%tu?é and QSEULP‘H%' gfméb‘%ﬁ% tﬁg%ﬂés C?r}%tu tpﬂl\grt h the

cylinder wall, one of ‘said piston edto
pi ston part at tRehdn@mgntof Wﬁﬂﬂ"gtkm ﬁppamll?ﬂssilohed doc ausbamber

annul ar gasket \Mherdlllﬂ the NBHsREtS ﬂﬁ’atﬁ&ﬁ'itgﬁfs I:"I'\Eerngt:{l\lc/iggg%erg@d |prggls'atefi% &g?sger atus
g];cf)ngl : g\ﬁggt :.I% s tﬁi’&eﬁg%ﬁk '\%E&ﬂ‘f’ﬁp' b?l"l'ﬂé‘?t B nprovi ng t he qu;al ity of
the casti hs and toAscogding yotthe piiebértr ivientibAgberefis phévided apparatus for
use in producing castings, comprising a first chamber containing a. furnace, a
second chamber for receiving a mould, and means for producing a vacuum
within said chambers, the lower wall of said second chamber being formed
by a piston movable within a cylinder between a lower position in which a
20 basket containing the mould can be inserted into or removed from the
cylinder and an upper position in which said basket is located within said
second chamber, said piston comprising two piston parts disposed one above
— _ . the other, resilient means being provided for urging said two piston parts
apart, an annular gasket disposed between said two piston parts at the outer
25 peripheries thgreof and in contact with the cylinder wall, one of said piston
parts being moved towards the other piston part at the end of the upward
stroke of the piston to cause the annular gasket to be compressed against
the cylinder wall.

In the apparatus of the invention all the cycle phases, inclusive of
30 -casting, are accomplished under vacuum with a view to further improving




2 I n one enbodi nent of the invention, it is possible to progr amre t he.
apparatus so as to obtain a conpl etel 4y automatic working,: the operator
att endi ng onIy to feed the necessary anmpunt of netal and to-set the nould
I n pl aceg An enbodi ment of thg present invention will now be
descri beby way of an exanple, with reference to the acconpanying
drawings, in which:- Figure 1 is a partial, schematic section of an

appar at us accor di ndn boe temebadirnent bf)|hhe irvention, it is gosgiblectd plgpsvdme the

schemat i cal | Ya F%a dgc?fﬁ agy. %BBQF‘ ?&QE 'aﬂ%r{w&‘% hv?orkmver\:[tl'neoozperakcgur e3
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Figure 4 shom@tt@ndmannly ap ﬂepgl,the r@ces.sgry amount of Mahmtmsmtmnau@é of
a chanber, ge;}ef,ﬁbgy i ndi cated as a whole by the reference 1, limted™y a
bed 2 and a bell 3, within which there is a second substanti all

cylindriZal chanbensempRdiment o, the: Preseph dpvention; wilknpwqbe, deserikhad; 23 t hat

contains the wayl df z&ﬁldiahmégetm&() rBféreidE ao 0Bk RiccdMpPanythe VabhwiNaat ed
withits upper G@’g Above the chanber 4 tghey?@?l s di sposed a

mel ting fur nal® m)unted on a support 8 by a pivot pin 9. The pin 9 is

pi vot ed, by neans 6&liguregeés aantialyachematio sectdoraof bafappdrhtupsacdoedinllty by an
el ectric notogy, %g} hﬂ @L‘ed beneat h and outside the chanber 1. 25

The support 8 0 urnace 7 and the connected devices are not fixed, but
may be alf) usted i nFkavwsen2 pheiwe schematierlly theohed 196 arusprasetus aacordingtted by
the motor 12 the inveR@8® bl e to direct the nolten netal exactly towards the
central area of the noul d.. Mreover, the furnace 7, which may be of the
electrical |y heat efigWresd is acggectign’ of gary Péqﬁ@né?PﬁéH{seécq‘Grﬁﬂ‘g te the

preferably prpwedeignyaridy a cover or the \
Figure 4 shows a detail of Figure 3. '

15 The apparatus consists of a chamber, generally indicated as a whole
by the referenée 1, limited by a bed 2 and a bell 3, within which there is a
second substantially cylindrical chamber 4. In the chamber 4 there is
inserted a basket 20 that contains the mould, said basket 20 having a gasket
(not shown) connected with its upper edge. '

20 Above the chamber 4 there is disposed a melting furnace 7, mounted
on a support 8 by a pivet pin 9.

The pin 9 is pivoted, by means of a gear combination 10 and a shaft
11, preferably by an electric motor 12 located beneath and outside the
chamber 1. '

25 . . The support 8 of the furnace 7 and the connected devices are not
fixed, but may be adjusted in known manner, so that when the furnace 7 is
rotated by the motor 12 it is possible to direct the molten metal exactly
towards the central area of the mould. _ '

Moreover, the furnace 7, which may be of the electrically heated or

30 of the high frequency heated kind, is preferably provided with a cover or the
like, that is automatically lifted by electromagnetic or pneumatic devices of
known kind when the furnace 7 is incl.ined to cast thé molten metal.

Inside the bed 2 there is a cylinder 13 within which slides a piston 14,
actuated by hydraulic or pneumatic means of known kind not shown in the

35 drawings. ' -



like, that is automatical'ly lifted by el ectromagnetic or pneumatic devices
©of known kind when the furnace 7 is inclined to cast the nolten netal.
;Inside.the bed 2 there is a cylinder 13 within which slides a piston 14,
actuat ed by hydraul ic or pneumatic nmeans of known ki nd not shown ir@‘ue 35
dr awi ngs. 3 The bottom of the chanber 47is open and comuni cat es™
directly with the inside of cylinder 13. The upper end of the chanber 4 is
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platen formed. by the piston 14, when the latter s inits é ower ed
position. Suchtapersf Fgﬁﬁre??eﬁ to defiom aPrP"PP@Erséatl’B‘ which a ‘lﬁ?!ﬁﬂ? &8 fonmed of
appar at us 100 banfetsbtuvinelic anétisiatisudh asirubiseti orringiling, isdinegreed.t he sarre, by

' I [ [ he lind .

he i neide of Lhe cRub PRl 4052 88 ibdFe SRR Gh iR Az et & 47 eI g
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rein a boos vacuum s produc vacuum' pu
Obvi ously, i nstatder isfinfits/fubly IPWBI'%PI% iop, Syah 28 %‘mnmment,t %W@Wd)rla\r}ﬁ;)lﬁgfe only
one high y gcuum BH&Bled Rive RBpalateh toVBE GadWiith dBaskef20G4i®kbut having to open
the same, by just lowering piston 14 and inserting the basket 20 inside the
cylinder 13.
The inside of the chamber 1 is connected to a pump 26 capable of
producing internally a certain degree of ' vacuum, while the inside of
20 chamber 4 is connected, through a valve 21 of known type, to a tank
(reservoir) 22 wherein a boosted vacuum is produced by means of a high
vacuum pump 23.
Obviously, instead of having two pumps 26 and 23 shown in the
drawing, only one high vacuum pump may be used, which will be connected
25 by suitable switches either with the tank (reservoir) 22 or with the inside of
chamber 1.
The bell 3 rests on a gasket 24 located around the boundary zone of
the upper wall of the bed 2, and may be raised and lowered by known means.
The bell 3 is made of a material able to withstand a high vacuum and
30 is provided with one or more bull's eyes 25, preferably of tempered glass,

“force exerted by the springs 17, as shown in Figure 4.



25 by suitable switches either with the tank (reservoir) 22 or with the
i hside of chanber 1. The bell 3 rests-on a gasket 24 .| ocat-ed around’t he
boundary zone of the upper wall of the bed 2, and may be rai-sed and | owered
by kno@hneans. The bell 3 is nade of a maerial able to withstand a high
vacuumyshd 30 Is provided with one or nore bull's eyes 25, preferably of
tenpered glass, wng an operator to visually check the operations that are
carried out the bel At3hisTintndr isi pugsibiek &5 ppditior imshé oylimdes: 13, theubhithece 7
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positioned on the bg}? and on as e are actuated and the furnace

device 7 is tu¥hébe sd HAEY @ ?‘%etsé@pa %P?%dna%&?eeéu%‘ﬁc?/é’ﬁﬁ'&mYés
produced insi deurhed bn3 15 by the punp 26, while at the sane time the
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15 by the pump 26, while at the same time the pump 23 produces a higher
vacuum in tank (reservoir) 22 (in this position the valve 21 connects the

. pump 23 to the tank 22).
Due to the vacuum created in the chamber 1, it is possible to suck
away any air, if any, presént in the molten metal. When the furnace 7 has

20 reached the pre-set melting temperature, automatic means lift the cover of
the furnace 7 and actuate the motor 12 (provided with a suitable speed
reducer), which inclines the furnace 7 to pour the molten metal into the
mould. '

The electro-valve 21 opens the connection betweeﬁ the inside of

25 chamber 4 and tank 22, so that the higher vacuum brings about a sucking
action particularly effective in removing the fumes and gases that form at
the moment when the molten metal touches the walls of the pléster mould.

- Thus it is possible to obtain cast pieces with a smooth surface,
perfectly malleable and without any impurity or fault.

30 The means for controlling the automatic operation of the apparatus
could either be absent, or be left unactuated when it is desired to effect
manual control of the different operations; this is the case, for instance,
when the metal is melted in an outer furnace of known kind, in such an
amount as to supply several apparatus. -

35 From said furnaée the already molten metal is taj:ped into the
furnace 7, that has the function of keeping it liquid while vacuum 1is
produced inside the bell 3, to subject it to de-gassing.

«



punp 23 to the tank 22). *Due to the vacuumcreated in the chanber 1, it is
.possi bl e.to suck away- any air, if any, present in the nolten netal. Wen
“the furnace 7 has 20 reached the pre-set nelting tenperature, Qutomatic
nmeans |ift the cover of the furnace 7 andsactuate the notor 12 vi ded
with a suitable speed reducer), which inclines the furnace 7 to pour the
nolten nmetal into the nmould. The el ectro-valve 21 opens the connection

bet ween the inside Af tikend ofhthebeycle, after candec2ihg stmnttiess It hed Hi trhéene

yacuum brings ARfbndles ik blitrP ik i0 Tobdiel | dnd! the! vasklLd 86! dfhwnife RETRLLNT L Ne

fumes and gases that forma e nonent when the nolten netal touches the
wal | s ~@ty t he Artisieis reg@vad- Thus it is possible to obtain cast pieces with

a snoogh surface, [ef koGt hEBizEab!the alpgavitliflOsd wallad PRLIUbdd niditediad] t . 30
The neans for controllin h%ﬁﬁﬁtomatl cq%gga?tl on of the apparatus could

1

ei ther b& abs&nty VayY ifé"’?@f“? T IeRTET P¥®is desired to effect manual
control of the different operations; this is the case, for instance, when
the metal is nelted in an outer furnace of known kind, in such an anpbunt as
to supply several apparatus. 35 From said furnace the already
nolten netal is tapped into the furnace 7, that has the function of keeping
it liquid while vacuumis produced inside the bell 3, to subject it to

de- gassi ng. 5 At the end of the cycle, after connecting chanbers 1 and 4
to the atnosphere, the piston 14 is lowered and the basket that contains
the cast article is renoved. O course the size of the apparatus, as well
as the used materials, 5 may vary according to the requirenents of use.
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CLAI M5 1. Appar atus for use in producing castings; corrprl sing a first
chanber containing a furnace, a second chanber for re a noul'd, and
means for producing a vacuumwi thin said chanbers, the | ower vvaII of sai-d

second chanber being formed by a piston npvable Wlthl nm en a
5 I position in which a basket containing the l,mu H rted
sal :

into or noved fromthe cylinder and an upper p05|t|on I N Wi ¢
basket -is located within said second ch@ngus sai d piston conprising two
pi ston parts di sposed one above the other, reésilient neans being provided
for urging said two piston parts apart, an annul ar gasket di sposed between
said two pistda 10 Appapatussfomtusehin pmtdecmgerasﬂhgs“,lmnﬁrhﬁmgaefﬂamd:namb@ht act

with the cyli | f_s [ r
ot her piston %g?‘ga'%gt ggﬁﬁggbf %ﬁgnﬁﬁ\%&@eg? g’%%ge§+’nghe pos‘g?’on "geaguse
the annul ar gdok@rodusing: acaepumswithinaggid ebambers, tiye lowksr walkloff saibsecond .

Appar at us as &Ihﬂh{ﬁﬁp Herhtflf@%rﬂ%d Joy h%lmncmowaaef Within caheg;?ﬁi éﬂ?lfée@eﬁl

bel | connecte to external neans produci ng a vacuum
t here bei’ng prievYerresikienis whigh Brbééiﬁfl‘??@t%i"mgﬁéﬁn%ét‘}ambﬁnlmﬁr?q o 98cond

;:Eanber 20 r_egvoaled ﬁ&ﬁagr&i ld?l(;ﬁ@erCh@d ra?duppar Cdo?itmn in %xéﬂ «%am basket NsWhi ch
ere are proyl neans Qr. adj. u 0SlI on of fur nace 0 as
LoTtiract | he RSRPTRIEAR said spating et Seif Fiothn FRERFISLnG td BIFECT barts
Apparatus as disposedi one above pfneaoﬂ@nrngpeﬂlimtnneam hdimg prdviided=farrergitly said

provi ded meang,j,0 K¢k W GAC deflEt bl uJedrﬁétw%Pﬁ'ﬁgFJ twé"ﬂ:?stﬁﬁans

f sl el L
or produm ng a hi gher” vacutim ? nsi servol r ext
chanber, 1Bher ®apsi ?f-g”}?r Quten @erlﬁbemss thareehanbin congastwith teceylinder wally he

i nside of sai Gnelerbsn M@t‘%ﬂ pddes BRiHgdmoSed QS@ERQ Eh@eét‘ﬁ'ep plgtgn parPat the W

Apparatus for use in produci n%ecastl ngs substanti al her ei nbef ore

described wi t 1#Nde? eF'@nHBWPEF sitake of  the pistos %CPH’?%H@ aﬁ'ﬁﬂﬁﬁogﬂﬁheﬁgm be

draw ngs. compressed against the cylinder wall.

15 2. Apparatus as claimed in claim 1, in which the first chamber
comprises a bell connected to external means for producing a vacuum within
the bell, there being provided means for producing a higher vacuum within
the second chamber.

20 3. Apparatus as claimed in claim 1 or claim 2, in which there are
provided means for adjusting the position of the furnace, so as to direct the
cast metal accurately when said furnace is tilted.

4, Apparatus as claimed in any preceding claim, in which there are

25 provided means for producing a vacuum inside the first chamber, and means
for producing a higher vacuum inside a reservoir external to said first
chamber, there being provided means for connecting said reservoir to the
inside of said chamber when the mould is located therein.

30 5. Apparatus for use in producing castings substantially as hereinbefore
described with reference to and as illustrated in the accompanying drawings.




