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UNITED STATESPATENT oFFicE 
2.287.524 - - 

MOLDINGAPPARATU8 
SidneyW.Jackgon,Parmä,Ohio,?8signorto The 
Permold Company,Cleveland,Ohio,8 corpor8 
tionof Ohio 

AppicationFebruary26,1941,Seria No.380.695 
(CI,22?93) ?7Claims, 

This invention relatesto moldingapparatus, 
andmoreparticularlyto apparatus of this char 

,acterfor casting cupshapedarticles SuchaSpts? 
tons for internal combustion engines and the 
like? - 

Pistonsare preferablymade from ight metals, 
such as aluminum alloys,andit is deSirablefor 
Various reasonsto cast thepistonsinpermanent 
molds?Such molds,when utizedformaking 8 
great number of pistons,are capable of produc 
ing the pistons with great uniformity and Bt a 
1ow unit cost,Additionally,thephysical prop? 
erties of the pistons are improved So that the 
pistonsarestrongerandwearbetterthanpistons 
made in Sand molds? ,- 
Theinternal structure of aluminum aloy pis 

tons and the like and pistons formed primarily 
of aluminum alloy with ferrous metal inserts 
therein,may have widely variant internalstruc? 
tures,Accordingly,the cores for casting Such 
pistons may havenumerousshapes or configur8? 
tions,Most light metal or aluminum aloypis? 
tons do have Iateralextensions or bosses on the 
inside of the skirt toreceive.the connectingrod 
pins,Frequenty,the pistonshave other}ateral 
formations on the inside of the skirt,such as 
ribs and bosses,provided to strengthen or bal 
ance thestructure?These lateralextensionsin 
teriorally ofthepiston,beingformed bythe core, 
requirethatthe 1atter becontracted or colapsed 
andwithdrawninsections?Usuailythecomposite 
Or Sectional core of8 piston moldincludesacen? 
tra1section and1ateral or outersections?The 
practice is to first withdraw the centralsections 
from a casting,after which the outer or lateral 
Sectionsare movedSerialyorsimultaneouslyinto 
the space Vacated bythe centralSection So8sto 
clear the projections on the inside of the piston 
skirt andare then withdrawn axialy from the 
piston Casting.,This withdraWal of the SeVeral 
coresections and the subsequent reassembling 
thereof to prepare the apparatus for the next 
casting operation requires considerabletime and 
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bination With 8,mechanism for automaticaly 
Withdrawingthe coresectionsrapidlyfromapis 
ton castingandfor rapidlyreassemblingthesec? 
tionsinreadinessforasucceedingcasting opera 
tion? 
Another object is to provide a sectiona1 core 

for 8 permanent moldandactuatingmechanism 
therefor Which Withdraws the severalsections of 
the corefromacastingover predetermined paths 
S08Sto aVoidengagement betweenthe core sec 
tions 8nd Casting during the withdrawal of the 
COre? ? 

Another objectistoprovide actuating mecha?? 
nism for 8 multi-part core whichissointercon? 
nectedthat bythemovement of a single power? 
driven actuating means?al of the coresections 
can be movedinto and out of castingpostion? 
Morespecificaly,the invention aimsto provide 
8 Sectional COre for a,piston mold in Which a 
plurality of the core Sections are mounted for 
titing movement So as to clear the same from 
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dexterity onthepart oftheoperatorifperformed 
by hand?The faster the core Sections can be 
withdrawn froma,piston castingandthen reas 
Sembledin preparationforthe next casting op 
eration,themorerapidlythe cyclic castingopera 
tioncanbeperformed?Consequentlytheproduc 
tion of the moldisincreased bya core that can 
be Quickly withdrawn from a casting andreas? 
Sembled? 

It is therefore the principal object of the in 
Vention to provide animprovedmoldingappara 
tus havingasectionalor multi-part corein com 
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the lateral projections on theinside of the pis 
ton,and are Sointerconnected bythe operating 
mechanism forthe core thatthey can besucces 
sively movedinto the center of the piston by a 
Single power means? 
Numerous structuralimprovementsare incor 

poratedin the apparatus,including:meansfor 
piyotallymountingthe outersections of the core 
so that the core movement is guided by piyots 
8nd confned to predetermined paths;an ar 
rangement of counterweights for balancing the 
COre Sections 8nd for normally holding the core 
Sections inassembled positions;the combination 
of pivotalymountedSUpport membersand8 cam 
plate for guiding the movement of one of the 
coresections;and alost motion connection in-? 
cludinghookmeansforactuatingone ofthe core 
sections afterapredeterminedmovement of an 
other coresection?Otherobjectsandadvantages 
wi]1become apparentfrom the following detailed 
description of8Suitable embodiment of the in 
Vention madein connectionwith theaccompany 
ingdrawings,in which: · = ’ 
Figure1isafrontelevationalviewofthemold 

ingapparatus,partlyin Section and with parts 
broken away,Showingthe moldsectionsand core 
aSSembled together in readiness for casting; 
Fig.2is anendelevationalview,with parts re? 

moved,0fthe apparatusshownin Fig,1; 
Fig.3is 8 sectional detai1takensubstantially 

onthe line 3?3of Flg.1; 
Fig.4is afragmentary elevationalView of the 

apparatusshownin Fig?1with the moldSections 
&$ drawn apart to expose the casting; - 
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the right,as viewed in Fig,5? Ths movement 
tilts the support 50 andthe mold Section 29 ina 
counter-clockwise direction on the piyot 5T,8S 
shownin Fig.5,thusfreengthe coresection29 
from one of the Wrist pin bosses31 of the piston 
A,and moving the core Section into the Space 
vacated by the lowered centra1 core section 2? 
The upperend of the cam slot 67 hasa hori 

Zontal portion T4 which receives the cam pin 66 
when the core Sections are in aSSembled position 
(Fig,1)?Accordingly,While the Central Core 
section 2T is being withdrawn from a casting by, 
the power device 35,the outer core Section 29 
ispositiveyheldinitsuppermost positionwithin 
the casting by the engagement of the cam pin 
66in the horizontai portion 74 of the cam slot? 
It is not until the knob T0 on the central core 
Support32 hasengagedthe toe 690f the SUpport 
extension 65and tited the outer coresection 29 
to the position shown in Fig,5 that the Core 
Section 29 can be loWered,When the SUpport 

3 
ends of the pin 8T beyondthesides of theexten 
sion portion 850f the core sUpport arestruts or 
arms 89 Which extend upwardly in an oblique 
drectionandacrossthepath ofthe pivotpin5T 
which Carries the Support for the core section 
29?The upper ends of the strut arms 89 are 
formed with Seats 90 engageable with the ends 
of the pivot pin 57 as the 1atteris lowered by 
theinterconnection of the parts with thepiston 
34?Weights 91 mounted on the ends of1evers 
92SeCured to the arms 89 adjacent the pivot87 
normally hold the arms 89 against pins 93 car 
ried by the extension portion 85 of the support 
,49,By this arrangement the arms 89 are re 
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mechanism for the core Section 29 is tited aS 
shown in Fig.5,the cam pin 66isin line with 
the downwardly extending portion of the Cam 
groove 67 which controls the movement of the 
core section 29 cooperatively with the Support 
membersorarms58 andrestrictsthe downward 
novement ofthe core Section to a predetermined 
path? ? · 

The extension 65 of thesupport50 is Centrally 
slotted or cut away,as indicated at T5,and re 
ceivesa hookmemberor arm T6Whichis mount 
edonapivotpinT7extendingthroughthe upper 
end ofthe cutaway portion ofthe extensionand 
securedinthesides of the extension?The mem 
ber 76 hangs downwardly in the Slot or gr00Ve 
75and1owerend or hookportion T8thereofis 
disposedslighty belowthe toe 69 andinthe path 
of the knob-like portion T0 on th support 32? 
A weight T9 mounted on the end of an arm 80 

tainedin correct position forengagement of the 
pivot pin 5T in the seats 90 upon1owering of the 
outer Core Section 29?After the pin 57 hasen 
gagedthearms 89,the latteraretherebyforced 
downWardly and totheleft,which causesashift 
ingof the pin87in theslot 88from theright 
to the left,So that the Support member 49 and 
the OuterCore Section28 aretiltedina clockwise 
direction to Substantiallythe positionillustrated 
in Fig?7??nthis position the core piece28 has 
been freed from the castingsothatit clearsthe 
lateral orinwardy extendingwrist pin boss3? 
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threadedinto the upperportion of the member 
T6 holdsthe 1atteragainst the knob T0 on the 
support 32 during the1owering of the latter,SO 
thatwhenthesupport50andouter coreSection 
29 are tited by the interengagement of the toe 
69 and knob 70,the hook T8 is retained in the 
?ath of the knob to beengaged bythe latter,aS 
shownin Fig.5?Since the hook T8is belowthe 
end of the toe 69,the knob T0 does not engage 
the hook untilafter the guide pin 66 has been 
shiftedinto alignment with the doWnWardly eX? 
tendingportion ofthe cam slot 67? Asthe cen 
tral core support 32 is drawn downwardly from 
the position shownin Fig.5,thetited Core SeC? 
tion 29 is lowered simultaneously therewith by 
the interengagement of the hook 78 with the 
knob 70?During this/movement the outer Core 
section 29 isguided overa predetermined path 
bythe cam slot 6Tin cooperation with the piv? 
oted arms 58?Thus,objectionable contact be? 
tweenthecoresectionandthelateral0rinWardly 
extending projections on the Skirt of the fresh 
castingisavoided? - 

Thesupport 49 for the outer core Section 28 
ispivotaly mounted on a pin 83 carried by a 
bracket84secured to the underSide of thetable 
·or bed3 adjacent the cylindrical opening 26 in 
the mold base?A depending extension portion 
85onthe pivotedsupport member 49 has alower 
end which is bifurcated and Straddles Web 86 
of the bracket 45,A pin 8T journaled in the 
1ower ends of the bifurcated portion of the ex? 
tension85isreceivedinaslot 88formedin the 
web 86and1imits the oscillating movement of 
thesupport member 49 onthe pivot83?On the 
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andis p0Sitionedin the space previousiyvacated 
bythe Centralcore Section2Tandtheotherouter 
COre Section 29,Theseats90 onthe upperends 
Of the arms89aresoformedasto provideinter 
fittingengagement betweenthe parts,which pre 
ventsendwisemovement ofthearms89relative 
t0the pins? / * 

In operatinga mold ofthecharacterdescribed, 
themolten metalispouredintothecastingcavity 
of theaSSembledmoldshownin Fig.1,thecavity 
beingformedabovethe base22bythemoldsec 
tionS5and 6aroundthe coresections27,28,and 
29,Aftersoidification ofthemetalthe pins15 
are retracted by rotating the handles 21,and 
the mold Sections 5and 6areremovedfrom the 
casting in the usual manner to the position 
shownin Fig.4,The operatorthenintroduces 
fiuid Orair under pressure into the upper end 
of the Cylinder35to force the piston 34down 
Wardly?Inthis manner thesupport32carrying 
the Central core Section27 is1owered?Afterthe 
Central COre Section has been withdrawn from 
the casting,the presSureofthe knob70against 
thetoes 69 ofthe extension 65pivotsthesupport 
500n the pin 57,freeingthe outer coresection 
29 from the interior of the castingand moving 
the Sameintothe space vacated bythe descend 
ing CentralcoreSection?The connectionbetween 
the Supportsforthecentralandoutermoldsec? 
tionS thUS inCludes a lost motion arrangement 
which permitsthe center coresectionto bewith 
drawn from the Casting before any movement 
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ofthe outercoresectionoccurs?As1atera1pres 
Sure is exerted against the extension 65 of the 
Outer Core Support by the knob 79,the support 
32 bears laterally against the guide portion 45 
0f the bracket 45,thus preventing lateral dis 
placement of the central core ortheactuating 
rod 33 therefor,and holding the central core 
Section 27 to 8,straight line movement,After 
theinitial lost motion travel of the support32 
andthetilting of the Core Section29 tothe posi 
tion ilustrated in Fig?5,the hook 78 engages 
the knob T0 So as to be drawn downwardly by 
the Continued movement of the support32,In 
this manner the core Section 29 is withdrawn 
from the Casting Athrough the space previously 
occupied by thecentral core section27,the pin 
66 beingguidedin the cam slot 67 to hold the 
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thestructureand adapted toguide Such Section 
asit is withdrawn from an article,meanS con 
necting the mounting means to the SuppOrting 
means for actuation thereby during WithdraWal 
of the centralsection torotatesaid one Section 
into the space provided by the Withdrawal of 
the centralsection and then withdraw Said one 
section through suchspace,andatiltable mem 

ber for Supporting the other outer section,Said 
member haVing Such connection With the Sup 
porting means asto be actuated thereby subSe? 
quent to the withdrawal of said one section to 
tilt the other Section into the space provided by 
Such withdraWal? 

STDNEY W,JACKSON, 


