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1 
This invention relates to Coating and more 

particularly to the coating of various substrate 
materials With alluminum by vacuum evapora 
tion and deposition of alluminum. This applica 
tion is a continuation-in-part of our copending 
application, Serial No. 11'7,124 filed September 22, 
1949. 
A principal object of the present invention is 

to provide improved processes for evaporating 
molten aluminum for the purpose of providing a 
coat of alluminum on a substrate positioned in a 
vacuum chamber. 
Another object of the invention is to provide 

a process of the above type Which permitS high 
evaporation rates over long periods of operation 
of an aluminum-evaporating crucible. 

Still another object of the invention is to pro 
vide a process of the above type Which permitS 
the use of a carbonaceous crucible for evapOrat 
ing alluminum, the formation of alluminum car 
bide being rendered ineffective to create a Scum 
Which might interfere With rapid evaporation of 
the alluminum. 

Still another object of the invention is to pro 
vide an apparatus Which is particularly adapted 
for performing processes of the above type. 

Other objects of the invention Will in part be 
obvious and Will in part appear hereinafter. 
The invention accordingly comprises the appa 

ratus possessing the construction, combination 
of elements and arrangement of partS, and the 
process involving the several steps and the rela 
tion and the Order of One or more of Such stepS 
with respect to each of the others which are 
exemplified in the following detailed disclosure, 
and the Scope of the application of which Will be 
indicated in the claim.S. 
For a fuller understanding of the nature and 

objects of the invention, reference should be had 
to the folloWing detailed description taken in 
connection With the accompanying draWingS 
Wherein: 

Fig. 1 is an exaggerated, diagrammatic, par 
tially sectional view of one preferred form of the 
invention; and 

Fig. 2 is an exaggerated, enlarged, Sectional 
view of a portion of Fig. 1. 

In the coating of materials Such as paper, Syn 
thetic plastics and the like With an aluminum 
film by vacuum evaporation of the alluminum, it 
is desirable to use a relatively Small crucible SO 
that radiant heat from the area of the molten 
aluminum does not unduly raise the temperature 
of the Substrate to be coated. It is also desirable 
to feed aluminum into the crucible during the 
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2 
coating operation so asto provide for long periods 
of operation of the coating equipment. It is 
additionally advantageous to employ Crucible 
materials Which are relatively ineXpensive and 
Which have a relatively long life. Additionally, 
it is extremely desirable to haVe Crucible nate 
rials Which are not readily Subject to heat shock 
so as not to unduly lengthen the warm-up and 
cool-off periods of the Crucible. 

it haS been found that refractory carbonaceoulS 
materialis, Such as elemental Carbon, for exampe 
amorphous carbon, graphite and, particulary, 
mixtures of amorphous carbon and graphite, haVe 
certain excellent characteristics Such as cheap 
ness, ease of machinability, and resistance to heat 
shock When used as crucibles for coating aiumi 
num. HOWever, molten aluminum, When raised 
to temperatures on the Order of 1200° to 1300° C., 
rapidly attacks Such crucibles With the formation 
of alluminum carbide. This alluminum carbide 
is solubile in molten aluminum, but the concen 
tration thereof quickly approaches the saturation 
point. AS long as the aluiminum carbide remains 
in solution, it does not seriousiy interfere With the 

è coating operation. HoWeyer, the Surface of the 
molten aluminun from Which the evaporation 
takes place is cooler than the main body of the 
molten alluminurin. Therefore, at this Surface, 
the alluminum carbide tends to come out of solu 
tion With the formation of Small CryStals of alu 
minum carbide. These crystals, being lighter 
than aluminum, fioat On the Surface of the moltein 
aluminum in the form of a, Scum. This SCun 
decreases the effective area, from Which the alu 
minum can be evaporated, thereby Cutting down 
the evaporation rate. This defect is particularly 
noticeable in those cases Where Solid auminum 
is fed to the molten bath during the course of 
evaporation. Since the Solid aluminum is at a 
temperature considerably below the temperature 
of the bath, chilling of the surface occurs when 
the solid aluminum strikes the bath. This chill 
ingmakes the scum formation even more readily 
apparent. The cool metal, being heavier than 
the hot metal, sinks rapidly to the bottom of the 
crucible Where it reactS With more carbonto forn 
additional alunninum carbide. ThuS the feeding 
of alluminum to the molten pool of alluminum first 
causes the precipitation of alluminum carbide in 
the form of a scum and, additionally, forms more 
alluminum carbide Which is diSSolVed in the melt. 
The melt continuOusly remains Saturated With 
aluminun carbide and more and more Scun is 
formed as the Solid aluminum is fed to the melt. 
After a relatively Short period the Scum forma 






