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IMPROWED APPARATUS FORAND METHOD 0FCASTING ALUMINIUM, 

Ube Sobchule tferre to i besetts 3atent lub Making part of the Simt, 

TO AL? WHOM TT MAY CONCERN: 
Be it known that I, JAMES B. BEAN, of the city and county of Baltimore, and State of Maryland, have 

* inwented a now and improved Method of Casting Aluminium in fine moulds; and I do hereby declare the 
following to be a full, clear, and exact description of the same, suficient to enable one skilled in the art to 
which the i avention appertains to make and use the same, reference being had to the accompanying drawings, 
forming part of this specification, im which 

Figure 1 is a sectional elevation through the line 2, 3, fig. 2. 
Figure 2 is a plan or top view. * 
In this invention the metal is cast into fine moulds under pressure of a high column of the metal itself, 

contained in a conduit of soapstone, carthenware, orother similar substance, heated to about the melting point 
of the metal cast. The moulds and conduit, at the moment of casting, are filled with hydrogen orother gas 
containing no oxygen. 

Incastingaluminium, and Several other metalspossessing similar properties, the great dificulty has hitherto 
p- been the impossibility of producing a Solid. castinghaving all the details of afine mould faithfully represented. 

The Source of this dificulty is mainly from the extreme lightness of the metal and the tough film which forms 
on the surface of the melted massassoon as cast. These two properties combine to prevent the melted metal 
from filowing into the more minute details and parts of the mould, and at the same time prewent the Closing up 
of faults and air-cells in the body of the casting. Aluminium especially, in itspure state, is Sovery light, and 
the film formed is so tough, as to render it practically worthless for casting by the old methods. 

Still another trouble in casting any metal, but particularly annoying in casting aluminium, arises from its 
great contractibility in cooling, by which holes and imperfections in the Surface of the Casting occur, rendering 
it indispensable to success that means should be devised for counteracting this effect. M 

In the invention hereafter to be described I propose to obwiate all these dificulties by a process which I 
have been testing and perfecting for years, and which, Iamable atlast to say, renders the casting of aluminium 
and other metals of kindred properties in fine moulds, for the purposes of the dentist, the jeweller, the artist, 
orany others who have to make fine metallic castings, as easy and uniformy Successful as has been the casting 
of gold and silver heretofore. w 

In the drawings, A. A represent a stand with a heavy base, having four posts, a a a a, projecting upward 
fromit, two of the postshavingset-screws a'a" passing through them. This device is for the purpose of holding 
my fiask, containing the mould, firmly in an upright position, and at the same time binding together the two 
halyes of the mould. B B represent my fiask, which I fix in the stand A, as shown in the drawings. The 
outside flask is composed of two similar parts, Band B”, on claving two or three projections, b bb, fitting into 
corresponding recesses, or between pins b" b" b' in the other, to indicate the proper relative position of the parts 

* Band B? to each other. The two sides, B* and B”, contain a number of hole?, cc 0 C, for the purpose of giving 
went to steam and gases that may accumulate in the interior of the mould. One of the sides, B°, is movable, 
for the purpose of filing in the last portions of the composition forming thc mould. The projections d*d* on 
either side of the gatéd, are pierced for the reception of the vents G C. 

The flask thus formed contains within it'a mould or matrix of the article to be cast. Imake this mould 
of a compound of about two parts, by weight, of powdercd pumice-stone, and one part of fine calcined plaster, 
of Paris, mixed together with water to the consistency of cream or thin batter, and poured over the model of 

- the article to be cast, in the manner usually practised in making such moulds in p?aster of Paris. 
Vents C C are placedon cither side of the gated, and communicate with the interior cavity of the mould 

at two ofits highest points. These permit the escape of the aeriform orgaseous contents of thc mould as the 
metal fills it. I fill the Outer portion of these vents, in the manner shown in the drawing, with ?mall metallic 
rods or wires e ee, between which the air will escape rcadily, and which will yet prewent the escape of the 
meltéd metal, by coolingit so rapid?y as to congealit by the time it has advanced half an inch Ormore among 

r- the rods. 

The melted metalis introduced to the mould through the high Conduit D, composed of Soapstone, earthen 
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ware, orother substance equally capable of enduring the nocessary heat, and not liable to contaminate the 
metal with impurities. The conduit D is made in two parts: the lower, d., is fastened into the flasks BB", as 
shown in the drawings, and the upper, d”, which should be at least ten inchcs in length for aluminium, is 
made detachable for the purpose of being heated separatcly, and also for the purpose of emptying it of the 
melted m?tal contain.cd imit after that in the mould has become solid. The two parts are fitted together by the ground-joint d'. 

The whole apparatus bcing thus constructed, it rcmains to show my method of operating it. In the first 
place, I. exposc the mould Or matrix, together with the flask BB', to agentle heat, until it is completelydried 
and is heated to about 300° or 400° Fahrenheit, and the point of the gate dis heated to redness. At the same 
time, the upper portion d' of the conduit Dis uniform?y heated to a point at or above thc melting point of the 
metal to be used, and the metal itself, im suficient quantity to fill the mould and conduit, is heated to a degree X 
Somewhat above its melting point. Before closing the mould, its interior surface is quickly hcated to redness 
by the blow-pipe fame. 

The fiask, containing the mould in its heated state, is now placed in the stand or holder A, as shown in fig. 
1, and the Set-screws tightened to a proper degrec. The vents CC, containing theirbundles of little rodsee, 
are now put, while cold, into their places on cach side of the gated, and the, upper portion of the conduit, 
heated as abovc described, is putin place and attached by means of the ground-joint d'". 

I next fill the whole apparatus with common iluminating gas, hydrogen, orother gas entirely free from 
Oxygen, by means of a pipcleading from thc source of supply of the gas and passing through a small plate or 
disk of mica placed on the open end of the conduit, and the gas forced into the mould, issuing at the vents 
until all is completcly filled. Thegas pipe and plate of mica are now quickly removed, and the molten metal 
poured in without dclay, quickly filling up the mould and conduit to thc top. 

Assoonas the metal has becomo solid in the mould, and before it has congealled in the conduit D, I detach 
the upper part d' and let the nielted metal run out, for if allowcd to become solid in the conduit, this portion 
of the apparatus might be destroycd in removing it thcrefrom, or in subsequent manipulations of the fiask. 

In this manner, a solid and porfect casting can bemade, not only from aluminium, but from light and easily 
oxidized metals. The airbcing unable to come in contact with the metal in the mould, no oxide is formed on 
its surface, and under pressure of the high column of fluid metal, it filows rapidly and casily into all the finest 
parts of a delicate mould, and brings out all the details of the design. 

As the metal cools and contracts in the mould, by the pressure of the Superposed molten metal in the 
conduit, it filows in and supplies the deficiency until the casting is complete, thus absolutely remcdying all the 
evils of its great expansibility by heat. *. 

The pressure of the column of metal may be regulated at pleasure by making the conduit of a height 
proportionate to the specific gravity of thc mctal to bo cast. Even silver and gold, and other heavy metals, 
are cast by Incans of this apparatus with much greater perfection than by the old methods. 

The apparatus is simple, and casily worked, and, if the process above describcd be followed, is uniformy 
successful in producing most perfect castings, however delicate may be the moulds. 

IIaving thus described my invention, what I claim as new, and dosirc to secure by Leitcrs Patent, is 
1. The flask BB, in combination with the frame or holder A, haying thc posts a ( a a. and the Set-screws 

a a", constructed as and for the purposc specified. 
2. The fiask B B, having the vents C C and the gated, all constructcd and arrangel substantiallyas 

described. 
3. Stopping the vents C C with the Small rodse e e, as and for the purpose Set forth. 
4. The conduit D, composed of soapstone or other similar material, in combination with the gate d, as 

described. 
5. I claim supplying fluid metal to compensate for the contraction of the metal in the mould, as Wellas to 

secure a demser casting, by means of the detachable reservoir D, heated previous to pouring the metal, 
substantially as described. 

6. Expelling the atmospherie air from the mould by means of and Substituting thercfor, a gas which is 
destitute of orygen, in the manner and for the purpose Set forth. 

7. The flask BB, constructed, gated, and vented substantially as described, im combination with an interior 
lining composed of pumice-stone and plaster of Paris, in proportions substantially as set forth. 

JA S. B. BEAN, D. D. S. 
* Witnesses: 

JAMES H. GRIDLEY, 
SOLON C. KEMON. 

  


