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tivetoresolidifythemetaltherein,andfnalythemolds 
6pass successively through container 16,the molten 
metaltherein constitutinga fuid-tight Sealaround the 
molds6toeliminateairleakageintothe vacuumcasting 
and chilingzones? 
Themetalincontainer16may be heated byfrequency 

coi117andthe metalmay be the Same as the casting 
metal;aluminum,for example,Said metal wilnot be 
incontactwith themolds6forsufcienttimeto_remelt 
the vacuum castand solidifed metal therein,In any 
case,a coolingcoil18 may be proyided at the lower 
endofguidemember3, · 
Obviousy,a1owermelting pointmetal?3y be.used 

ashefidsea providedthatitiscompatible with the 
castingsandwilnotreactwith or contaminatethe Same, 
Asthemolds6emergefromthelowe? end ofthe guide 

member3,theyand themetalcastingthereinmay beat 
ategperature ofapproximatey600°?? 
Itistobenoted that,byreason of the conducting of 

the casting operations under vacuum,the air preSSure 
acingonthe upperand1ower_egdsofthe.9olumn.of 
molds6isefectivetotendto holdthemoldstogether 
inengagement? 
Itistobenotedfurtherthatthemolds6inthecasting 

zoneareinterconnectedtogethersothatthere?acon 
inuousmoltenshrinkheadofmetal disposedaboyethe 
progressivey upwardysoidfed castings,the solidifed 
metalservingasa vacuum Sealin combination with the 
fuidsealatthetopand bottom oftheguide?ember3, 
Thévacuuminthechamberhousing8maybeabout5 

micronswhichhasbeenfoundtoefectthoroughdegassing 
inamatterof?secondincombinationwith the dripping 
of the remelted and drain metal through the yacuum 
chamber,Incontrast,apoolofmetalsuficienttofilthe 
molds6asthey pass downwouldrequire20 minute ex 
posure to 5 micron pressureforequivalent degassing, 

In the event thatthe molds6are of porous nature, 
itis desirable tointerpose between said molds 6imper 
vious plugs or discs of a dense ceramic material,dense 
aiuminum oxide or metalto preventleakage of atmos 
phere into the vacuum chamber?These plugs or discs 
would be of the same cross-Section size as the molds6 
and maybe made out of dense aluminum oxide orother 
Ceramic material,Asaforesaid meta1plugs or discsmay 
beused,but,ingeneral,ceramic materialis preferred? 
Referringnowto Fig.2,the apparatusthere shownis 

quite simiar to that of Fig,1 except that,instead of 
?ovingSuccessivemolds6downthroughaguidemember 
3,anelongatedcore20intheform ofarod,wire,orstrip 
isthusmovedthroughtheguidemember21tocastonto 
Oneside,bothsides,orallaround,said core20a1ayerof 
diferent material of lower melting point? 
Asbefore,the Fig.2guidemember21isprovidedwith 

a molten metal container 23 atthe upper end,there 
beinganinduction heatingcoi124therearoundtomain 
tain themetalthereinin molten condition, · 
Belowthe moltenmetalcontainer23isa coolingunit 

25andtherebelowisavacuumchamberhousing26which 
containsaninduction heatingcoi127andareservoir28 
formolten metal whichismaintainedin molten cond 
tion byanotherinduction heatingcoi29. 
Belowthe vacuum chamber26isanothercoolingunit, 

andfnaly,justbeforethe productissuesfromtheiower 
end ofthe guidemember21,thereis provideda con 
tainer 30 which contains fuid metal heated by the 
induction heatingcoiltoprovideapoolofmoltenmetal 
which efectivey forms a seal around the product, 
Finaly,thereisa coolingcoi132aroundthe1owerend 
oftheguidemember21, * 

Atthe upperend oftheguidemember21andnear 
the middle,asindicated bythereference numerals34 
and35,theguidememberisspinedorotherwiseformed 
to center the core 20 with respectto the longitudinaly 
extendngpasage36throughtheguide member?The 
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4 
portion35closeyembracescore20Sothatmeltedmetal 
wildrip therefromintoreservoir28. 

It can beseenthat,asthe core 20ismoved down 
wardythroughtheguidemember21,itwilbeaccuratey 
guidedbysadportions34and35andmoltenmetalWil 
6ecasttherearound from the container23 through the 
feed openings37,and asthe molten metalflingthe 
spacesbetweenthecore20andtheguidememberPassäge 
36movesdownwardy,themetalsolidifesbythe cooling 
action ofthecoolingunit25?Ascan be Seen,themolten 
metalinthecontainer23Servesasa Sealagainstleakage 
ofatmosphericairintothe vacuum chamber26, 
Afterthemetalhasthus been Solidifed,itisremelted asitpassesthroughtheinduction heatingcol27inthe 

vacuum chamber26,the melted metaldrippinginPar 
ticulate form for efective degassingin?the Vacum 
chamber,the degassedmetalbeingcolectedina poolin 
thereservoir28forrecastingintothe Spaces betweenthe 
core20andthe lowerend portion of the passage 36 
throughtheguidemember21?The metal,Whilein Such 
pool,issubjected tost?further degassing 
Therecastand degassedmetalisthen Soidiedasthe 

core20carriesthe same through the cooling unit38, 
The moltenmetalin the bottom container30 ServeSaS 
afuidseal? - Finaly,the core20andthe metalcastthereaganst? 
subjected tosti1further coolingwhen passingthrough 
the cooling coil32? 
Inthecase ofasteelcore,thatisa wire,rod,orstdp, 

the castingmetalmay beanyone of a variety9flower 
meltingpointmetals,suchasaluminum,copper,bronze, 
tin,orlead aloyS,etc? 
Bywayofspecfcexample,asteelstrip20of1?x?6” 

sizewasmovedthroughtheguidemember2Lattherate 
of15ft/min.anda1ayerof50—50tinandleadof.020” 
thicknesswasappliedonoppositesides ofSaidsteelstrp, 
thetin-leadaloybeing heatedtoapproximately650°F, 
bymeansofaninduction heatingcoiloperatingatafre 
quency of9600cycles,20kya, 
Thecoolingunit25wasofthetypethroughwhich cold 

wateriscirculatedataratetocoolthe tin-leadcastingto 
approximateyatemperature of300°F?and then,in 
passingthroughtheinduction heatingcoil27,thetin-lead 
aloywasremelted,the coi127being operatedat2000 
frequency and 10 kva? 
Thevacuum chamber26wasmaintainedata presSure 

of10micronstoefectthorough degassingofthetin-lead 
aloyasthesame dripped down intothe pool,Inthe 
pool,thetin-leadaloywas heated to about550°F,by 
the2000frequency,10 kva.induction coil28,Then,as 
thebimetalmoveddownwardlythroughtheguide member 
21,thetin-lead1ayerwas cooled to about300°F?in 
passingthroughthewater-coolingunit38, 

Finaly,the soidifed tin-lead aloy layer and Strip 
therebetween passed in communication with the fuid 
metalin the lower container30,said metal preferably 
beingthesametinJeadaloyheatedtoabout400°F? by 
theinduction coi131operatingat2000cycles,10kya 
However,suchcontactofthetin-leadaloy? thebottom 
container30wasnotsuficienttoremeltthe preyously soidfedtin-lead1ayersonthesteelstripbutwasefectye 
inpreventingleakage ofairintothevacuum chamber25 
Asthe bimetalcastingemerged from the lower end 

oftheguidemember21,thesoldfedtin-leadaloylayer 
wasatatemperature ofabout300°F? 
Itwil be appreciated thatother metals such as the 

Muntzmetalsand bismuthaloys couldjustasweihave 
been usedasthefuid-seaingmetalinthe bottom con 
tainer30,Infact,fuidsotherthan motenmetasmay 
beemployed,suchasmoltensiconegrease,orgycerin… 

Referringnowto Fig.3,the apparatusthere shownis 
simiartothatofFg2,andtothatextentthesamerefer 
encenumerashayebeenemployedtodenotethesame9r 
similar components, 
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The Fig.3apparatusisconcernedwithappication of, 
forexample,analuminumcoatingonarod,wire,orstrip 
ofsteel,Inthiscase,after degreasing,pickling,andfux 
ing ofthe steelcore20inwel known manner,asby 
tSe of a Solventoranalkalicleaner(fordegreasing),a 
hydrochloricacid bath(forpickling),andazincchloride 
bath(forfuxing),said core20is passed through con 
tainer23forfused Salt,forinstance,one havingthe fol 
lowingcomposition: 

Percent 
KC ------------------------------ 47(37to 57) 
N°------------------------------ 35(25to45) 
Na3AF6?------------------------- 12(8to 20) 
A°------------------------------ 6(.5 to 12) 
The temperature of the fused salt bath in container 

23is preferably maintainedatatemperature fromabout 
1300°?1400° F. butsatisfactory resuits are achievedat 
temperatures betweenabout1250°to1600°F. 

Asthesalt-coated core20Passesthrough guide21,the 
saltis solidified by cooling unit25 and then re-melted 
within induction coi127or other heating means,The 
remelted salt drainsfrom the core20into trough 40in 
Vacuum chamber housing26Wherefrom itis conducted 
through heated conduit4l into the vacuum chamber42 
associated With the vessel30? 

Afurthercharacterizingfeature ofthe Fig.3apparatus 
isthatthe molten metal,in thiscase aluminum for ex 
ample,is Suppliedin de-gassed condition into Vessel28 
for casting ontothesalt-treatedsteel core20,Such de 
gassing of the aluminum is accomplished by dripping 
moltenaluminumfromsupplypipe43intovacuum cham 
ber 45 and onto helicaltrough 46 whereon the metal, 
maintainedmolten byinductioncoi47,flowsinthin1ayer 
form exposedtovacuum andwherefrom the metalagain 
dripsinto Vessel48? 
A surroundinginduction coil49 keeps the metalin 

molten conditionin vessel48andagainfurtherde-gassing 
is efected bydripping of the metalfrom vessel48into 
vacuum-exposed conduit 50,the metal being heated by 
coj151 around said conduit,Finaly,the metalagain 
dripsintovessel28from whichitisappiedagainstthe 
Salt-treated core 20. 
Now,asthe aluminum-coated core 20 passes through 

coolingunit38,the aluminum coatingissolidifed and 
the exitend of the guide21 isfuid-sealed fromatmos 
?heric exposure by the fused saltin vessel30,the fin 
ishedahuminum-coated core20 emergingfrom thelower 
end ofsaidguide21,The present method producesan 
aluminum-coated steelcore20whichis readiyformable 
byreasonoftheelimination ofbrittleiron-aluminum com 
poundsbetween thesteelandaluminum which otherwise 
resultfromsimplyapplyingaluminumtosteelwithoutthe 
Priorsalttreatment? 

Referringto Fig4,thereis shown therein a vacuum 
chamber housing55,as of ceramic material,to which a 
vacuum line 56is connected to maintain a presSure of 
about350micronstherein,Mountedforrotation insaid 
housingisawater-cooledrol57,acontainer58formolten 
metalsuchascopper,forexample,whichisheated byin 
duction coil59,andadie 60which hasaninduction coil 
60°associated therewith to maintain a slick orslippery 
surface onthe copperwhichiscastagainstthe metalstrip 
61,steelfor example,which passesaround said rol157 
intoandoutofthe housingthroughfuidseals62and63. 

Induction coi64 located ahead of the molten metal 
suppyport65isefectiveto heatpreferably onlythesur 
face ofthesteelstrip 61to bondingtemperature sothat 
the copper wil unite with the steelstrip?Heatis ex 
tractedfrom the laminated strip metal preferably solely 
through therol57 whichis efective to carrythe steel 
stripwiththe castcopper1ayerthroughthe die 60?Thus? 
the surface ofthe copperiscontinuouslytrowelledsmooth? 

Moltenmetalcan be usedascoolantorothertempera 
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turecontrolmeanstocontroltemperatureofthesojidifica 
tion Zones? 

Remelting of castingsandrecastingcan beresorted to 
with varyingandstepped progressivelyincreasingvolume 
toattainthe ultimatein perfection of complete degassing 
of the product by usinga Series of solidificationsealing 
Zones alternatey with a Series of melting degassingand 
castingchamberseach vacuum chamber being of higher 
evacuation than the precedingone, 
Othermodes of applyingthe principle oftheinvention 

may be employed,changebeing madeasregardsthe de 
tails described,providedthefeaturesstatedinany ofthe 
following claims,orthe equivalent ofsuch,beemployed? 

Itherefore particularly?ointoutanddistinctyclaimas 
nyinvention: 

1?Apparatus forthe deposition of a coatingabouta 
core memberinchuding a Vacuum chamber,guide tube 
means extendingintoandawayfrom the vacuum cham 
ber,an elongated core member adapted for movement 
through the guidetube meansandvacuum chamberand 
cooperatingWith Saidguidetube meansto defneacavity, 
afusedSaltbathSurroundingtheguidetubemeansextend 
ingintothevacuum chamberandcommunicatingwith the 
interiorthereof wherebysuch fused saltprovidesafiuid 
Seal against the ingress of airinto the chamberand si 
multaneouslyfils Said defined cavity with theguidetube 
meansextendingintothe vacuum chamber,coolingmeans 
Stationed alongthe guide tube priorto the chamberto 
Solidifythe fused salt,heatingmeans operativetoremelt 
thesaltwithinthevacuum chamber,cruciblemeanswithin 
the chambertoreceivetheremelted salt,secondcrucible 
meansin the chamberSurroundingthe core memberand 
disposed below thefirst crucible meanstocommunicate 
with theguidetubemeansextendingawayfrom thevacu 
um chamber,meanstoSuppy moltenmetaltothesecond 
crucible meanswithin the chamberandexposethemetal 
tothe degassinginfuence ofthevacuum chamberandto 
cast the metalaboutthesalt-treated core memberandin 
tothe cavitydefined bysaidcorememberand cooperating 
guidetube means,coolingmeans disposedalongtheguide 
tubeand subsequenttothevacuumchambertosolidifythe 
molten metal,and an enclosed evacuated container of 
fused salt surroundingthe guide tube means extending 
awayfromthe vacuum chamberand communicatingwith 
the interior thereof to prevent the ingress of air into 
the Vacuum chamber. ? 
2?Apparatusas definedin claim1whereinsaid means 

for SUpplyingmolten metalto the secondcrucible means 
in the vacuum chamber inchudes an evacuated conduit 
which advances the molten metal in particulate form 
into said chamber? 

3,Apparatus as defined in claim 1 furtherincluding 
conduitmeans connectingthe crucible meansin the vac 
uum chamber which receivesthe remelted salt with said 
enclosed evacuated containersurroundingthe guidetube 
means extendingaway from said chamber to fow the 
melted Saltfrom said crucible means to Said evacuated 
container? 
4,In the method of Vacuum casting by moving a 

mold member through the entrance and exit portions 
of a guide tube extending through a vacuum casting 
chamberand with which guide tube the mold member 
defnesa casting cavity,the steps of providingaliquid 
sealaboutthe entrance end of the guide tube composed 
of fused salt simultaneously to prevent the ingress of 
airinto the vacuum chamberand flsuch defined cast 
ing cavity and thereby treat the surface of the mold 
member,solidfyingthe salt prior to reaching the vac 
uum chamber,remeltingthe saltin the vacuum chamber 
and draining it from the guide tube,fowing molten 
metalintothe Vacuum chamberto eXpose the metalto 
the degassing infiuence thereof and then casting the 
netalin the guide tube and against thesalt-treated sur 
face of the mold membertofllsuch casting cavity,and 
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thensoldfyingthe molten metalin such casting cavity 
and adheringthe solidifed metalto the mold member? 
5.Amethodas defnedin clam 4furtherinchd ing?estep ofpassingthe Soldifed metalthrough a 

fuidsealtopreventtheingressofairintothe vacuum 
chamber, 6.Amethodas defnedin claim 4furtherincluding thestepsofpassingthesoldfedmetaLthroughansvac 
uated enciosure surrounding the guide tube,and eX 
posingthesoldfed metalandmoldmembertoaliquid 
Seal offused saltin such enclosureto prevent thein 
gress ofairintothe vacuum chamber, 
7.Amethodas defnedin claim 4furtherincuding 

thestepsofpassingthesolidfedmetalthroughan evac 

10 

8 
uated enclosure surrounding the guide tube,exposing 
the solidifed metaland mold memberto a iquidseal 
offused salttoprevent theingress ofairinto the vac 
uum chamber,and passing the remelted Salt drained 
from the guide tubein the yacuum chamberto such 
eyacuatedenclosure tosupplytheliquid Sealthereof? 
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