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UNITEDSTATES? 
A?BERT ??ROCKWED,0R BRISTOT,CONNEOTICUT,ASSIGNORTO ?ARDIN-ROCKW??? 

CORPORA?ION,0? NEW YORK,N,Y,ACORPOBA??ON Og NEW YOR?, 

Specicationof?ettersPatent, Pate?ted Jam??0, 1922? 
Appucatoa ?leüApri18,1919,Seria1?o.288463,&enewed March A, 1920?Serial?o.363288. 

Beit knownthatT,ALBERT F, Rockwen, 
acitizen ofthe UnitedStates,andaresident 
of Bristol,in the county of Hartford and 
State ofConnecticut,haveinventeda_certain new and useful Improvement in Centrif 
ngalCasting Machines,ofwhichthe folow 
ingjsa.specification… 
Thisinvention relatesgeneralyto metal 

casting,and more particularly to an im 
prove?castingapparatus ofthe centrifugal 
type ,- 

? theastingofbrasbyordnaymeth 
odsforsubsequentuseasa basisfromwhich toformthinsheets,such,forexample,asare 
employedin formingthe celula units of 
radiators for usein Connection with water 
Cooled gas engines,the roling operations 
that are employed in reducingingots to 
their?final sheet_form invariably disclose 
blow-holes,particlesof dross-material,and 
other imperfectionsin the metal which is 
beingreduced,This has resulted,notonly 
in a very.considerable waste of material 
in proportion to the net amount actually 
available for use at the completion of the 
finishing operations,butit has heretofore 
beendificulttoproducethinsheetsof metal 
forthe particular purpose referred to,and 
foga wide variety of other uses,that were 
suficiently free,from flaws andimperfec 
tionsto meetsugh exactingrequirementsas 
are caled for,forinstance,inthe produc 
tion oftheliquid-tight celularradiatorcon 
struction referredto? · · 

In my prior Patent No.1095523of May 
5, 1914,I have disclosed a casting appa 
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ratus of the centrifugaltype whichis de 
signed to produceingotsof steel,possessing 
very desirable characteristicswith respect 
to density,homogeneousness,and freedom 
from faws,and which,by reason?of their 
special formation,are adapted to be easily 
roled andotherwise manipulatedin Subse-? 
quentoperations, ? - 
I have discovered thata machine of this genefypecan,withcertainmodifcations, 

be utilized forthe production ofingots of 
brass and the like,that wil have a uni formlypure and homogeneous_characterto 
gether witharemarkable freedom from the öbjectionable blow-holesandotherimper 
fections charaeteristic of sheet metal pro 
duced from ingots cast by methods hereto 

?Qreknow?andused?Withthisendinview, ?have produced?centrifuga castingdevice h?vingacircumferentialmold-formingrim 
of,sufeient width to provide a plurality 9f casting?grooves?extendingabout?the 
innerface therof,The_ingots?roducedby 
this apparatus preferably have asplit-ring 
formation by reasonofan interruptioniá 
each_groovetakingthe form ofaidge of 
metalintegral with the body ofthe mold 
and completelyflingthe cross-section of thegroove,_Thisridgeordaminthegroove 
Qr Channel?hasan_abruptface on one side 
formed substantialy on aradius of the 
mgldmemberasawhole,while on the other 
sideit has agradualy curved ortapered 
formation by_meansofwhichacorrespond 
ingy_tapered endis formed on the split ringshaped?gotstrip,which?citatesthe 
psig ofthe strip th?ugh the?iucing 
rolsin asubsequentrolingoperation? 
?have Succeededinproducingastructure 

in which a plurality of rings,wholyinde 
pendent ofeach otherand?unconnected by 
Stretchesof metalthatwouldinterfere with 
the Separation ofthe ringsatthe finish of ?8astingoperation,ca?beproduced.?For 
this purpose,the ring-forming channels or 
groovesareformedimarelatively ofset or 
stepped relation so that thetendency of a 
connectingfilmof metaltobe depositedin 
a bridgingand connection relation between 
themassesof metalinthegroovesandacross” 
the ridges Separatingthe grooves,is over 
COI?6? - - 

I also provide in the device a self-con 
tained waste-regeiving chamber in which 
the Comparativelylight drossandslagma 
ter?lthatis usualy presentinthe metal? 
is displaced by_the heavier pure metaland 
driven upwardy across the filed grooves 
and_into the chamber provided to receive it??BymeansofthisarrangementIdoaway 
with the necessity for providingshieldsor 
other protecting means,separate from the 8evics,topreventthesgatte?ng3?dfing ingQ?portionsofthemolteniqüdfromthe 

* *? rotating device? ? - - ue to_the forcesset up bythe rotation 
ofthemold member,?provideaspecialform 
of mountingtoinsure the stability of the 
device_atthe desiredspeeds? 
?the drawing? 
Fig,1 is a vertical,sectionalview of a, 
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centrifuga1castingmachine embodying my 
invention and showing castings in place: 
and - z, 

Fig,2isa?sectonaldetilviewshowing 
the means for interrupting?the?Casting 
groove and formingataperedend On the 
split-ring-shaped casting, ? *,·’ 
InthedrawingIhaveshownacastingap 

paratusin which a mold memberl having 
?eformof3 cireumferentialrim9r?nge isfitted totheedge_ofa?base orliquid-di 
rectingmember 2.,The base membe?2,as willbéseen?isprovidedwith a dome-shaped 

20 

elevatedcentraIportion onthe underside of 
whichisasocket3adaptedto beftted over theendofavertigal?mounteddrive-shaft 
4,theefectof whichisto bringthecenter 
ofgravity ofthemold chamberverylowas 
compared with its point of Support and 
thereby produceinthemold memberan ex-? 
ceedinglystableequilibrium and consequent 

,steadyTand well-balanced action unde the 
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high speed ofrotationattainedinactualop 
eration? - 

In ordertostilfurtherinsurethestead ness ofrunning ofthe device undera high Qperatingspeed?Iprovideformountingthe 
drive-shaft 4 in substantial supporting 
brackets 5 and 6 which are preferably 
mountedonoppositefaces ofawoodenfloor 
or platform 7in suchawayasto provide 
support for the?shaft at comparatively 
wideyseparated pointsshown?Preferably, 
bal-bearing units 8 and 9 are provided, 
which arefttedintosuitableseats provided 
forthe purposeinthe bracket members_and 
heldin place bythelocking-plates10. Dis 
tance orspacingsleeves11areftted to the 
shaft??orthepurposeofsuitaby spacing 
the bearingunits8and9,and8ninterposed ,drivingpulley12?fromeachother? 
As fasbeenalreadyindicated,therim or 

flange member 1 is the,casting membeg 
properandis providedwitha plurality of 
Castinggrooves,13,14.and,15_onthejnne? 
facethereofandin whichthecastingliquid 
isdeposited,intheoutwardy-directed mgye 
mentimpartedtheretothroughthe centrifu 
galaction_developed bytherapidlyrotating 
device,,It wil be seen?that the casting metal?whichisthusdepositedinthegrooves 
by centrifugalaction when the mold mem 
berisrotated athigh speed,issubjectedto 
asubstantialgentrifugalpressure,andthat 
the density of the castingthus producedis 
proportionately?increased over the density 
of castings produced by ordinary methods, 
Asa directresultofthis,theimperfections 
Characteristic ofingots_as ordinarily pro ducedareeliminatedandapure?dense,and 
uniformly homogeneous me?l?weladapted 
fortheexactingusetowhichitistobeput? 

- is obtained, - 

In order to interrupt the annular con 

1408847 
tinuity oftheingotstotherebyproducesplit 95 ratherthancompleterings,notonlytofaci 
tate the remoyal of the fnished castings 
from the moldinggrooves,butalsoto püt 
the castingsintosuitableformationforsub 
Sequent operation,?provideridges or dams 
16inthe_channelsthatareintegralwith the 
walofthe mold member,and?hesemaybe 
formed bythe discontinuing ofthegroove 
cutting9perationjust beforeacompletecir 
cuit oftheinner circumferenceismade,As 
hasbeenalreadyindicated,thegroove-inter ruptingridges13haveagradualandprefer 
ablv cirved inclinationfrom thebottomto 
thetop ofthechannelonthesidethatisthe advancingsidewithrelationtothedirection 
of rotation ofthe mold member,whilethe 
remaining side,may be more abrupt and 
formedsnbstantialyonaradiusofthemold 
chamber. Bythisconstruction?Isucceedin 
producing ingots having one end formed 
with a thin knifeedge?which permits of 
their readvinsertion between the rols of 
the reducing apparatusin the subsequent 9peration ofroingtheingotsdowntotheir 
finalsheetform… - ,? - 

Reference has already been made to the 
low-hung mounting ofthe rotatable mold 
$ce bywhighavery.high degree ofsta 
blity is attained with ??corresponding 
steadiness of operation under rotation at highspeed:Jnaddition?theslighttendeney 
toward?unbalancingthe mold?ich woulá 
normaly be exerted by_the presence ofthe 
groove-interrupting ridges16.is whoy 
Qysrcome by distributingtheridgesin the 
Qiferent.groovesina mütually-balancedre 
1ation withrespect to each otheraboutthe 
innercircumference ofthemold member? 
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In theoperation ofthe deviceamolten 
mass 9f meta or Qthe casting iquidis 
poured into the mold chamberand is di 
reeted by the dome-shaped basemember2 into$ngagen?twith themold-formingrim 
member1?_The rapid rotation ofthérim me?ber?ndthegentrifugalaction thereby prod?cedactstodrivethecastingliquidup_ 
wardy3l9ngtheinnerface oftherimmem 
ber and into_the gastinggrooves formed 
therein,It wilbeseen thatthelowermost 
groove,13 wilfrst befledand that,the centrifug$1action.willquicklydisplacethe 
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comparatively light dross materiä1which 
maybecontained in the metalandfl1the 
groove with the leaviegand_denser,pure 
metal?whereupon thelighter discarded ma 
terialtogetherwithadditionalmetaithatis 
beingpouredintothemoldchamber?willbe 
carried across theledge17separatingthe casting goove13from thenestgroove14 
above?Thisagtionis_repeatedfrom groove 
to groove_until_althe grooves arefled? 
whenthe discardedwastematerialfrom all 
the groovesis driven across the uppermost 
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groove-defning 1edge18 intothewastere 
ceivingchamber19,The chambeg19may 
conveniently be interrupted by dams?16’ 
whichare?mutualbalacewith the dams 16sothattheexcess metal may beremoved whencold,Itwilbeclearthatthemost efective operation is secured by pouring 

15 

tity of metal such that a surplus amount 
overandabove whatis needed to filthe grooveswillbe provided,thesurplusamount 
beingsubstantialy equalto oralittle less 
than?the average proportion of waste usu 
alyfoundintheamount of metalusedin? 
a Castingoperation. - 

It wil be noted thatthe castinggrooves havea?elativgysteppedarrangement,each ,groove beingformedonalargercirgumfer 
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encethanthegroovejušbeneth… The pur 
pose of thisis two-fold in that the break 
?roduced between each set of adjacent 
grooves bythe stepped formation produces 
a complete separation of the castings from 
each other and,in addition,the progres 
sively-increasing diameter of the grooves 
from the lowermost tothe uppermost aids 
in the distribution of the metalacross the 
innerface of the mold underthe action of? 
centrifugal force. 
I have_discoveredthatthe separating3c 

tion producedin the gastings bythe rela 
tively-steppedgroovesisenhancedto a.cer 
tain?extent by_theoutwardly-slopingfaces 
of thegroove-definingledges17and_18,in 
that the CentrifugalactionThastheefect of 
clearingthe_facesofthe ledges bythrowing 
of 8ny gastingliquidthat might.otherwise 
be depositedthereon?Theresultisthatthe 
finished castings_are completely separated 
and unconnected byfragments ofmetalthat 
would interfere with the removal of the 
castings from their_groove andtheir sepa-· 
ration from each other? 
What I claimis- - - 1,Acentrifugalcasting-machinecompris 

ing:arotatablemold member havingaeir? 
cumferential rim,a plurality of annular castinggooves?rmedalongtheinnerfce 9fsajdrim,andmeansineachgroove for 
forminga_breakin thelength ofthe cast 
ing formed”therein? - 2,Acentrifugalcasting-machinecompris ing:arotatablemold memberhavingacir 
cumferential rim,a plurality of annular Castinggrooves formedalongtheinnerface ofsaidriminanoutwardly-steppedrelation 
from the?1owermost to the uppermost groove.and meansineachgroove forform 

a_break,in the length of the casting 
formedtherein,, - - 3,Acentrifugaleasting-machinecompris 
ing:.arotatablemold member havinga cir 

·cmferential rim,a plurality of annular castinggroovesformedalongtheinnerface 

1°08,847 

ofädmina outwardysteppedrea 65? 
tion from thelowermostto theüppermost? goove?neansineaghggovefogproviding abreakinthelength ofthecastingformed 
therein,and_a,waste-receiving chamber formedintherimabovetheuppermostcast 
inggroove? - ?Acentrifugaleasting-machinecomprjs 
ing:arotgtablemold memberhavinga cir 
Cumferential rim,a plurality of annular castinggroovesformedalongtheinnerface 
ofsaid rim in an outwardy-stepped rela tionfrom.thelgwermost totheüppermost 
groove,definingledgesforsaidgrooves hav 
ing outwardy-sloped faces?and means in 
eachgroove for providing a breakin the 
lengthofthe castingformedtherein, 5,Acentrifugalgasting-machinecompris 
ing:.arotatable mold memberhavingacir 
cumferential,rim,a,plurality of annular castinggrooves formedalongtheinnerface 
of therimin an outwardly-steppedrelation 
frOmthelowermosttothe uppermostgroove, defningledgesforsaidgr6oves havingout 
wardly-sloping faces,meansineachgroove 
for providing3 breakin the_length ofthe 
Casting formed therein,and a waste-re 
Ceivinggroove formedin therimabovethe 
uppermost Casting groove and adapted to 
recejve dross material displaced,from the castinggrooves bytheeentrifugalaction, 6.Acentrifugalcasting-machinecompris 
ing:8?rotatable,mold?membeg having a 
circumferentialrim,aplurality of ann?lar castinggrooves formedalongtheinnerface 
of the rim,interrupting means in each 
groove for,providing for a break in the 
length of the casting formed therein,said ?terrupting meq?s in'theseveralgrooves 
beingarrangedin a mutually-balancedre 
lation? - - , - 

7,Acentr?galgasting-machinecompris ing:a?otatable?oldrnember havingabase 
formed withanelevatedcentralportionand 
a depressed marginal portion,acircumfer 
ent?lr? mountedonthemarginalportion, ?pl?rality.ofcastinggrgoves?ormgkalong 
the_innerface of_said?circumferentialrim, Saidbase member beingrotatablysupported 
atthe elevated portion wherebythe center 
of gravity of the mold member is main tained belowthe_point ofsupporttothere 
by_produce °highdegree ofstability, 
8 Acentr?galgasting-machinecompris 

?g:arotatablemold member havingabase fo?medwithanelevatedcentralpor?onand 
a depressed marginal portion,acircumfer 
entialrim?9unted on,the marginalpor 

70 

75 

80 

35 

90 

95 

?12@ 

tion,a_plurality_of castinggroovesformed? 
alongtheinnerface ofsaidéircumferential 
rim,a vertical drive-shaft for said mold nember,bearings spaced asubstantialdis 
tance apart in?which said drive-shaft is 
journaled,and said base member being 
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keyed to the upperend ofsaidshaftatthe 
elevated portion thereof_whereby the cen 
ter ofgravity ofthemold memberismain 
tained belowthe pointofsupporttothereby 5,producea high degreeofstability? 

- 9,Acentrifugaleasting-machinecompris 
ing:arotatablemold member havinga cir 
cumferential rim?a castinggroove formed 
alongtheinnerface of Saidrim?a dam or 

10?le?memberinthegroovetoform a break 
in the length ofthecasting formedthere 
in?saiddam havingonefacegradualyslop 
ingtQthebottom ofthegrooveforthe pur 
pose described. - - - 

10,A centrifugl casting machinecom 
prising:a rotatable mold member havinga 
circunferentialrim?andaseries ofgasting 
grooves formed alongthe inner surface of 
Said rim,said casting grooves having a 

material discharged from 
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progressive outwardly-steppedrelationfrom 
one end tothe other of theseries? 
11,A centrifugal casting machine com 

Drising:a rotatable mold member having 
a circumferential rim,a plurality of cast inggrooves formedalongtheinnersurface 
ofsaid rim,and an overfow chamber ar ranged toreceivewaste materialdischarged 
from,said castinggrooves bythe efect of 
centrifugalaction? ? - ?? 
12,Acentrifugalcastinggroove compris 

ing:a rotatable mold member havingacir 
cumferential rim,a plurality of casting 
grooves formedalongtheinnerface ofsaid 
im,and an overflow chamber formed in 
saidrimandarranged to receive the waste 

Said casting 
grooves by the_efegtof centrifugal action,… 

A?BERT?F. ROCKVELL? 
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