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ABSTRACT OF THE DISCLOSURE 

A crucible for holding molten metal includes a metal 
container in a double-walled vessel, the Walls being of 
thermally insulating material and separated by a cushion 
ing layer. The insulation Walls ‘are con?ned in an outer 
box lined with insulation powder. 

This invention relates to a crucible and, in particular, 
to a crucible specially adapted to hold molten metal while 
the surface thereof is being heated suf?ciently to effect 
rapid evolution of the vapor of the metal. 

In the coating of material with metal by vapor deposi 
tion in a vacuum, the prime requisite is a satisfactory 
crucible for holding the molten coating metal, e. g. alumi 
num, while the surface thereof is heated, as by electron 
bombardment, to effect vaporization at a rapid rate. The 
problem of providing a satisfactory high-temperature 
crucible as a source is rendered acute by the fact that 
many otherwise suitable refractory materials are subject 
to cracking from sudden thermal expansion and contrac 
tion, and are thus not leakproof. Others are subject to 
attack by the molten metal. Arti?cially cooled crucibles 
have a low thermal e?iciency. 

I have invented a novel composition crucible which 
permits expansion and contraction incident to cyclical 
heating and cooling and yet takes care of leakage of 
molten metal, in the event of a crack, in such manner 
as to permit continued operation. In a present preferred 
embodiment, my crucible comprises an inner receptacle 
or container of highly refractory material surrounded by 
a vessel of thermal insulation. The vessel has double walls 
of insulation with an intermediate layer of compressible 
refractory or thermal insulation. The entire crucible is 
disposed within a binding of metal plate but is separated 
therefrom by a layer of packed refractory powder. 
A complete understanding of the invention may be 

obtained from the following detailed description and ex 
planation which refer to the accompanying drawing il 
lustrating the present preferred embodiment. In the draw 
ing the single ?gure is a perspective view of a crucible 
according to my invention, showing a transverse section 
therethrough. 

Referring now in detail to the drawing, an inner 
receptacle or container 10 is dimensioned to hold a charge 
of molten metal 11 to be evaporated. The crucible may 
be of any desired shape in plan but will usually be rec 
tangular. It is composed of a highly refractory material 
such as the nitride of boron, aluminum or silicon, but 
need not be free from cracking on heating and cooling. 

Container 10 is positioned within a double-walled ves 
sel 12 composed of separate walls or shells 12a and 12b 
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of thermal insulation, having a cushioning or expansion 
layer 13 therebetween. Shells 12a and 12b are preferably 
made of a castable insulation having a high alumina 
content. The expansion layer 13 between the side walls 
of these ‘spaced shells is preferably aluminum-silicate 
?bers, refractory pebbles or crushable shapes. In any 
event, it is compressible so as to permit expansion of 
shell 12a without materially stressing shell 12b. The bot 
toms of shells 12a and 12b are spaced by a layer 14 of 
granular material, e.g. alumina powder. 
A binding of metal plate such as box 15 surrounds 

the entire crucible structure but is separated therefrom 
by a densely packed layer 16 of powdery material, such 
as alumina, similar to that of layer 14. 

It will be evident from the foregoing that I have pro 
vided a crucible comprising an innermost vessel of refrac 
tory material, con?ned within a double wall of insulation, 
the walls being separated by a compressible ?lling, the 
entire crucible structure having an outside binding or 
vessel spaced from it by a densely packed refractory 
powder layer. 

The advantage of such crucible is that, in the event of 
a crack in vessel 10, leakage of molten metal therethrough 
is con?ned by the insulation walls 12a and 12b or, if not, 
is caused to solidify by reason of the steep temperature 
gradient between the space inside and that outside of the 
double-walled insulation vessel. Any such leak is thereby 
plugged by a cementing or self-healing action and exerts 
no ill effect on continued operation of the crucible. The 
tendency of the molten metal to react with the crucible 
parts is much inhibited at the reduced temperature on 
the exterior of insulation shell 12b. Vessel 10 may there 
fore be of material resistant to such reaction, regardless 
of whether it cracks on repeated heating ‘and cooling. 

Layer 13, of course, permits expansion and contrac 
tion of shell 12a independently of shell 12b while shell 
12b a?fords a rigid refractory support for shell 12a. Sep 
arating layer 16 further seals against possible contact of 
a leak of molten metal with binding 15. 

Although I have disclosed herein the preferred embodi 
ment of my invention, I intend to cover as well any change 
or modi?cation therein which may be made without de 
parting from the spirit and scope of the invention as set 
forth in the claim. 

I claim: 
A crucible for holding molten metal comprising a metal 

box, a lining of thermal-insulation powder therein, an 
outer shell of solid thermal insulation seated in said 
lining, a second lining of thermal-insulation powder in 
said outer shell, an inner shell of solid thermal insulation 
seated in said second lining and a container of refractory 
metal seated in the said inner shell. 
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