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o all whom it nar J COTLCCT'TL.

Be it known that I, WILLIAM A MCADAMS,

a citizen of the Umted ntates, and a leSIdeﬂt-

of New York, in the county of Kin gsand State

of New York, have invented a new and use-
ful Impmvement 1n Methods of Casting Alu- |

minium Alloys, of which the followuw is a

specification.

My invention relates to an 1111p1 ovement in
the method of casting aluminium alloys com-

posed of &1111]111]11]111 zine, and copper; with

- or without a small percentafre of nickel; and
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- preventsuch segregation, crystallization, and
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in which the metal ﬂlllll]lllltll]] predomm ates.

Aluminium when melted cools slowly, so

slowly that other metals which are present in
molten state in the molten aluminium are
permitted to segregate and form large crys-
tals before the slowly cooling alummmm
checks to any considerable deﬂ'tee thelr seg-
regation and crystallization, thereby III‘LtBI 1-
al]y reducing the strength of the casting.

| I‘mthel‘more, the zine and copper, because of

their greater specific gravity, have a tend-
eNncy to fall toward the bottom of the molten
mass, and thus 1endel the umtmrr non- homo-—
geneous.

The object of my mesent invention is to

stratification of th’e mihtme during the proc-
ess of the cooling, and thereby add mater 1:51,1
strength to the casting. - -

In an alloy composed of seventy-two per

cent. aluminium, twenty-four per cent. zine,
and four per cent copper, or similar alloys
in which the aluminium forms a. agreater part
of the alloy, the her embefme-desenbed seg-
regation, crystallization, and stratification of
the commingled metals will be liable to take
place unless the molten mass is cooled so rap-
1dly after pouring as to check the segregation

and stratification before it can have pr oceeded ,

to any great extent. Iy means of numerous
e*{pemments I have found that the cooling

~should take place rapidly within certain well-
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defined practical limits and that the heat
should be taken from the molten mass at as-

nearly a uniform rate as possible. This may

be accomplished where the casting is thin or
small by using a metal mold of sufficient
thickness to quickly remove the heat from the
casting, and when the casting is to be thick
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| or Iarﬂe ‘the mold may be sur rounded by a
_00011110‘ medlum to assist it in removing the

heat with the required speed and unifor mlty
" To ecarry out my process successfully, the
heat should be removed from the casting as

rapidly as at the rate of one-fifth of a calory

per second, and, on the other hand, it should
not be IGHIOVBd more rapidly than at the rate

of two calories per second, as when removed
more rapidly than this rate the sudden ¢hill is
found to produce the same weak struecture
that 1s produced when the heat is removed at

& rate less than one-fifth of a calory per sec=
ond.

T'he best results are obtained by re-
moving the heat at the rate of from one to
one &11(1 one-tenth calories per second-—a rate
much more rapid than is common in the or d1-
nary use of metallic molds.

treatment of alumininm alloys in whleh the

aluminium forms the greater part of the alloy
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wlll increase the stren n*th of the castmw from

eighty to one hundled per cent.

I have found by careful experiment that a
barcomposed of aluminium, zine, and copper,
combined in Sub%tantmlly the proportions
hereinabove mentioned, (viz., seventy - two
per cent. aluminium, twenty -four per cent.
zine, and four per cent. copper,) .9568 of a
square inch area in cross-section, cast by the
process hereinabove set for th,bupported upon
inverted-V edges twelve inches apart and
with the Wemht applied by a V edge midway
of 1ts point of support, showed a tlmflsvelse

stress of three thousand two hundred pounds,

with a deflection of .21 of an inch under a load
of three thousand two hundred pounds, the
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same bar showing a tensile strength of thirty-

nine thousand pounds. A two- mch length
of the bar standing on end supported a loa,d of
seventy thousand | pounds without visible def-
ormation and actually sustained over ninety-
eight thousand pounds before breaking with a
Sheaunﬂ* crack. I havefurtherfound by care-
ful experiment that a similar bar of metal
composed of the same material and in the
same proportions, cast in the ordinary man-
ner and allowed to cool at a rate not greater
than one-fifth of a calory per second f:howed
a transverse stress, underthe same conditions

s before, of only two thousand and fifty

| pounds a deflection of .13 of ‘an inch under
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a load of nineteen hundred pounds, and a ten-
sile strength of twenty-two thousand pounds.

‘What I claim is— -

The method of casting alloys containing
aluminium, zinc and copper, in which the alu-
minium predomlnates consisting in rapidly
removing the heat from the molten mass at a

rate not less than one-fifth of a calory per
second—viz., more rapidly than has hereto-

fore been common in the ordinary use of

molds, thereby preventing the. segregation of

634,904

the meta,lb and the formation of lar ge ¢r ystals
substantially as set forth.

In testimony that I ¢laim the fmegomn as
my invention I have signed my name, in pres- 15

ence of two Wltnesse% this 4th day of M:&Ly,
1898.

\?VILLIAM A. McADAMS.

Witnesses:
- FREDK. HAYNES,
EDWARD VIESER.
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