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Thisinvention relatesto animprovement 
inacidresistant Crucibles ofthetype usedin 
certainmetalurgicalandchemicalprocesses? 
Heretofore,Crucibles constructedentirek 

8oflead,orofastrongermetallinedwithlead, 
havebeenusedforthispurpose,Theformer 
aretooweaktowithstandthe presSure when 
usedin processesinvolvingemployment ofa 
vacuum,and the latter_are not_suficiently 
durable to be economicalysatisfactory,be 
causethelead liningis rivetedtothe outer 
shelofsteelatseparated points,bucklesin 
wardybetweentherivetswhenusedinvacu? 
um_processes,and therivets Sometipes fail 
to hold,Such liningsare thin and easy 
damaged in ladling substances out of the 
crucible? 
Themainobjectofthepresentinventionis 

the production of,animproved Crucible of 
thistypewhichisfreefromstructuralweak? 
nessand ladingdamage,and frominward 
bucklingwhen üsedinvacuum processes,and 
whichismoreagid?esistatbecausefreefrom 
Dorosity?With this endin view,theim? 
proved crucible Comprises an outer?shel,Qf 
Steelorothersuitable material,andathick 
innerlining,the shelandlining beingheld 
together bytheir cohesion throüghouötheir 
comtactingsurfaces,nootherfasteningmeans 

30 beingnecessary,and noinward buckingbe 
ing possible at the?ressures developed in 
vacuum processes,The liningis of anon 
corrosivemetalknownasamaloy,Theprin 
cipalingredient of this metal,is lead,It 
contains,however,asmalquantity oftinand 
asuficient quantity ofphosphorusto deoxi 
dizeastrongermetalwhenappliedina molt 
enstatetoacleansurfacethereof,andthere 
by produce a.strong Cohesive action of the 
twometals?Thismetalisformedbyfusing 
phosphor-tin Or_a phosphide or compound 
Containingphosphorusinabathofleadinthe 
Droportions of approximately 8?ounds of 
phosphor-tin a?d97 pounds oflead?The 
iningmay bethicker,butathicknessof? 
ofaninch hasbeenfound Sufcienttoguard 
againstladlingdargage, 
Anothegobject9ftheinventionisthe pro 

duction ofasimple method of applyingthe 
lining metaltothe outer shellof stronger 
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netal noneadapted forthe purpose having 
beenfound? 
Stilanother object oftheinventionisthe 

?roduction_ofsimpleapparatusforcarrying 
the methodinto,practice,noneadapted fo? 
the_purpoSe havingbeenfound? 
With these andother objects not specif 

Calymentionedinview,theinventionconsists 
(1)incertaincharacteristicsofanimproved 
?roduct,(2)inacertainmethodofmaking 
thenewproduct,and(3)incertainconstruc? 
tionsand.combinationsemployedin newap 
paratus for carryingthe new methodinto 
Dractice? 
?Intheaccompanyingdrawings,in which 
lik°gharacters9freferengeindicatethesame 
9rike parts,Fig,1isasideelevation,main 
lyinSection,ofapparatusconstructedinac 
cordancewiththeinyention;Fig.2isacross 
?ti°take?ontheline2—2i?Fg,1;and 
Fg·3isaplan.viewasseenfromtheline3? 
lnCaryingtheiVentioninto efect,there 

is Brovided °Crucible gömprisingan outer 
shelandathickinnerlining heldtogether 
bytheir Cohesion throughouötheir contact 
ingSurfaces,Freferaby,the liningisof 
analoy which is?non-corrosive,and also slghtly compressedtoavoid porosity? 
"hemethodofmakingsuchacriciblepref 

erably Consistsin whirlingtheshellaná di 
rectingm9ltenmetalfortheliningtothein 
nerside ofthecrownofthesheltoenablethe 
Centrifugalforce deyelopedby_the whirling 
sheltospreadtheliningmetaloverthein? 
ner Surface oftheshell,Thissurface must 
bef?t thoroughly cleaned,as_by pickling 
andfu?ing,sothatthe phosphorusin thé 
moltenliningmetalwildeoxidizethemetal 
Ofthe sheland produce cohesion ofthetwo 
metals,of sufde?t strength_to_preventsep 
arationand buckling ofthe lining whenthe 
Crucibleis usedinavacuum process?Pref 
eraby,thesheliswhirledonaverticalaxis, 
andthe Centrifugalforceissufcienttocausé 
the?olten ining metalto bespread,up 
wardy overtheinnersurface of{hewhif 
ingshel,The?oltenmetal.forthelining 
is?troducedwhilethesheliswhirling, 
For Garryingthe?ethodintopracticé,an 

apparatusis provided whichincludesa core 
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4the diameter of whichis determined by 
the diameter ofthe crucible tobelinedand 
bythethicknessofliningdesired?Thecore 
4is provided with a.fange5 havingthree 
lugs.6spaced equi-distantlyabout the cir 
Cumference ofthe fange5.Thecoreisalso 
provided with_acentral conduit 7_through 
which the molten metal forthe liningús 
Douredwhentheapparatusisinaction,The 
conduit 7is proyided with afaringmouth 
8to facilitate the entrance of the molten 
metal? - 

Forthe purpose ofsecuringthe core4toa 
crucibleshellShavingafange Underlying 
the corefange 5,thereare provided three 
clamps 9 whichare held by screws10 pro 
jectingthroughslotsinthelugs6. Thelugs 
6are provided with downwardly project 
ingribs11to preventrotation ofthe clamps 
9while the screws10are beingtightened, 
Forthe purpose of permittingthe esCape 
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of air from the space between the core4 
andtheshell S while molten metalis be 
ingpouredthroughthe conduit7,thereare 
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corefange5,Theseventtubesarealsoused 
foranother purpose?When the coreisto 
be assembledwihashelto belined,bent 
pins133reinsertedinthe bore ofthevent 
tubes,These pins project?below the core 
fange5_andengagethewalofthe b9re9? 
the shellatthree?points,thus Centeringit 
beforetheclamps 9are broughtinto?lction 
to holditin centered position?The Space 
between the core4 and the shel Sequals 
the thickness of the liningto beformed, 
Ordinarily,itisabout?of aninch atthe 
crown ofthecoreandshel,andtapersslight 
lytowardsthetop ofthe shel, 
Meansare providedfor whirlingtheshel 

andcoreafterthey havebeenassembledand clampedtogether,andthismeansingludesa 
support14?ecuredto3 verticalsha?1°by 
mgans ofakey16andasetscrew17,?he 
shaft15isjournaledinabracket18,?he 
shaft15is driven bya bevelgear19fast 
thereto,whichinturnis driven y?_Second bevelgear20 carried by ashaft21jqur 
naledi?thebracket18andwhichistheprime 
mover oftheapparatus, 
Thelowerend ofthe shel S rests on 8 

tapered surface ofthe Support14,8ndits 
upperendiscenteredand held by±ourset 
screws22carried bythe supportandengag 
ingtheoutersurface ofthgshel,Thesup? 
portcontinuestowhirluntilthemotenmetal 
?orthelininghasspreadoverthein?erSur 
faceoftheshellandhassolidifed?TheCen 
trifugalforcedevelopedbythewh?ingsup? 
port,core,andshel.drivesthemolten?e?l 
üp betweenthe.wals ofthe 90re?ndthe shel1and slightly compressesitaxialy or 
makesitmore densethanitwouldbeifsim 
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ply cas?in position,This avoidsporosity, 
dueto drossing, ? - 

?heshaft15 maybe made hollowtoper 
mitairto be blownintothe support14?for 
coolingtheliningafterthe moitenmetalL 
hasfled al portions ofthespacebetween 
thecoreandtheshel, 
Abalbearing23Servestotakeupthever 

ticalthrust due?tothe weight ofthe whirl ingsupport,shel,core,andliningmetal. 
ByCoolingthe applied lining?while the 

8pparatusisstllwhirlingra ?? the lin 
ingmeta wilbeinasta?e ofslightradial 
compression from the shelas welasina? 
state.of slightaxialcompression,whenthe 
whirlingceases, - · 

Afterthelininghasbeenthusappliedand 
?s cooledin,position,thecenteringscrews 
22are backed?away,andthe crucible,now 
lined,andwith.thecorestilclampedtoit, 
is lifted from the support14,,The clamps 
9arethenreleased,andthecoreiswithdrawn 
from the lined crucible,by means of the 
Screws24Working_in stationarynuts25se 
Cured tothe corefange5 by means ofriv 
ets26? ? 
Toinsurepropercohesion ofthesteelshel 

andamaloylining,theinnersurface ofthe 
shel?ust bethoroughlycleanedjust before 
USe oftheapparatus,butthe outersurface of“ 
the core4should beleft dirty,and,ifneces 
Sary,Coatedwithgrease,toprevent develop 
ment of cohesionas betweenitandthe lin 
ingmetal?Afterthe coreisremovedfrom 
the lined Crucible,the central butt due to 
Surplus metalinthe lower part ofthe con 
duit 7iscutaway;andtheinnersurface of 
theliningmaythen beburnishedifdesired, 
The core?aybe omitted wherethelining 

isto_be_appliedto Crucibles9rotheryessels 
in whichöhe height ofitssidesissuchthat thehydrostaticheadofthesideliningisequal 
toorlessthanthe centrifugalefort ofthe 
* liningcoveringthe bottom oftheves 
S61? 
Changesandvariationswithinthescopeof 

theclams maybe madeinthe_product,the 
method,andthe apparatus?Theinvention, 
therefore,isnottoberestrictedtotheprecise 
detailsofthatwhichisshownand described? 
Whatisclaimedis:? 
1.The method ofmakingacruciblecom 

prisinganoutershellandathickinnerlining 
heldtogether bytheir cohesion throughout 
their contactingsurfaces,which consistsin 
introducingacorewithintheshel,whirling 
the coreandshellanddirectingmoltenmetal 
forthe liningthroughthe coretotheinner 
side ofthe crown oftheshelto enablethe 
centrifugalforce developed by_the whirling 
sheltospreadthe molten metaloverthein 
nersurface oftheshell? 
2,Themethod ofmaking&Cruciblecom 

prisinganoutershelandathickinnerlin 
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ingheldtogetherbythercohesonthrough 
outtheigcontactingsurfaces,which consists 
inintroducing&corewithintheshel,whirl 
?gthecoreadshelonayerticalax?8nd 
directing?molten?metal for the?lining 
throughthe coredownwardytothe bottom 
ofthe shelto enablethe centrifugalforce 
developedbythewhirlingsheltospreadthe 
molten metalupwardy overtheinnersur 
face ofthe shel? - - 
3?An_apparatus forapplyingathicklin 

ingtotheinns?surfaceófacruele,90m 
prising.acruciblesupport,?eans?r?rl 
ingsaidsupport,8core withinandwhirling 
wihaCrugble carried bysaidsupport,8nd 
?1eansfordirectingmoltenmetalforthelin 
ingtothespacebetweenthecrownofthecore 
andthe Crown ofthe crucible? 
4?Anapparatusforapplyingathicklin 

ingtotheinns?surface ofacruchle,9om prising.acrucible support?means?or?rl 

the space betweenthecrown ofthe coreand 
the crown of the Crucible,said,directing 
means including an axial conduit in said 
COre? 

Intestimony whereof,I have signed my 
nametothisspecification? - · 

WTLFORD J?HAWKTNS? 

ingSaidsupport,acorewithinand whirling 
withaCrughle garried bysaidsupport,and 
?eansfordirectingmoltenmetalforthelin 
ingto the space betweenthe crown ofthe 
coreandtheCrown ofthe crucible,saidsup 
?0rthavingmeansforcenteringandholding 
acrucibleöherein? · · 

5,Anapparatusforapplyingathicklin 
ingtotheinnegsurface ofacrucible,com 
prising.acruciblesupport,?eans?or?rl 
ingsadSupport,a core withinandwhirlin 
withaCrugblegarried_bysaidsupport,an 
?neansfordirectingmoltenmetalforthelin 
ingtothespace 5etweenthe crown ofthe 
goreandthe Crown ofthecrucible,said core 
having means for clampingittoacrucible 
Carried bysaidsupport? - 
6,Anapparatusforapplyingathicklin 

ingtotheinne?surfaceófacruchle,9om 
prising.acrucible Support?means?rwhirl 
ingsaidsupport,aco?e_withi?andwhirling 
withaCru@ble Carried_bysaidsupport,aná 
?neansfordirectingmoltenmetal ? thelin 
ingto thespace 5etweenthe crown ofthe 
COreandtheCrown ofthe crucible,saidcore 
havi?g meansfor withdrawingit from a 
Crucible carried bysaidsuppor? 
7,Anapparatusforappyingathicklin-? 

ingtotheinns?surfaceófacfucible,9om 
prising.acrucibleSupport,?eans for whirl 
ingSaid ? agore_withinandwhirling withagruciblecarried bysaidsupport,and 
?1eans for directing molten metäI fof the 
liningtothe space 5etweenthe crown ofthe 
9oreandtheCrown ofthe Crucible,saidcore having?seriesof.clampsforseedringitto 
a.crugble carried bySaidsupport,andase 
ries ofscrewsforwithdrawingittherefrom? 
8.Anapparatus_forapplyingathicklin 

ingtothei?ersurfaceofäcrucible,compris 
ing,acruciblesupport,meansforyhifing 
Saidsqpport,acqewithinandwhirlingwit? 
?CrugibleCarriedbysaidsupport,and?neans 
fordirectingmoltenmetal?rtheliningto 
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