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This invention relates to the production of
metal castings, and more particularly to cooling
a hot and shrinkable, freshly cast object having
an opening in it, over s sizing form which is
smaller than the opening. By cooling the object
and shrinking the opening onto the form, the
ultimate shape of the opening is controlled. It
relates more particularly to the production of a
‘cast tire matrix, especially an aluminum matrix.
It relates more generally to the production of
castings from magnesium, brass, and other met-
als and alloys. .

The mold in which the metal is cast is made

partly of metal and the balance may be plaster of-

Paris. - : .

The metal portion of the mold, which will be
referred to herein as the “chill element” (or the
“chill ring” of a matrix mold) will be made of
a metal which has a higher melting point than
the metal which is being cast, so that it will not
be affected by it. Generally cast iron will be
most suitable. The chill element will ordinarily
be relatively thin so that it can expand and con-
tract readily and so that it will not store up
heat which will prevent its frequent reuse. Thus,
a chill element or chill ring which can be reused
at intervals of a half hour or an hour will he
found more efficient than elements which must
stand twenty-four hours or longer after using in
order to cool down to a temperature at which
they may be reused.’ :

In the manufacture of fire matrices, I prefer
to form the intricate tread and sidewall design
in a plaster of Paris form with a flexible pad

which can be made of rubber or a vinyl compo- &

sition, or any flexible setting plastic. The mate-
rial known as Perma-Flex cold molding com-
pound, sold by the Perma-Flex Mold Company
of Columbus, Ohio, has proved very satisfactory.
The flexible forming pad is formed from any
suitable pattern such as a pattern carved from
hard plaster, and the plastic is brought into con-
tact with this pattern surface and set in any
usual manner, as by being poured into a cavity
formed next to the surface just prior to setting.
The use of flexible forming pads is not new in
the art and the pad may be made in any known
or novel manner.

The chill ring for molding a tire matrix forms
the outer surfaces of the matrix which contact the
shell of the tire mold. Iis cooling action on the
cast metal is advantageously dampened or re-
tarded by coating its inner surface with a heat-
insulating composition, e. g., a granular earthen
material such as china clay or the like. All
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2 ‘
metal surfaces exposed to contact with th
molten metal are advantageously. insulated in
this manner. By retarding the solidification of
the molten metal in this. manner, the metal
which is still molten feeds in against the plaster
surface to make up for shrinkage., ‘The molten
metal is first fed on the plaster of Paris sur-
face. As the molding cavity fills with'the molten
metal the area of contact with the “dampened”
or insulated chill increases. There is little dis~
turbance of the metal in contact with the plaster
of Paris because the direction of flow is toward
the surface of the chill.  Bubbles rise from the
plaster of Paris surface and collect on the sur-
face adjacent the chill before solidification.

This application is a continuation-in-part of -
my application Serial No. 183,810, filed Septem-
ber ‘8, 1950, in which the core box and its oper-
ation are claimed. The method of casting with a
plaster of Paris sprue and runner, and with a
design in a plaster of Paris mold and a metal
chill element, and apparatus therefor are claimed
in my application Serial No. 247,728, filed Sep-
tember 21, 1951. The method of siping and siping
equipment are claimed in my application Serial
No. 247,727, filed September 21, -1951.

The invention will be further described in con-
nection with the drawing which is an elevation,-
partly broken away, of a finished tire matrix,
inverted, and with the sizing ring in-place. -

The drawing illustrateés the use of a sizing
ring with a tire matrix. If plaster of Paris forms
are used in the assembly of the mold, it is nec-
essary that they be correctly positioned in order-

to have an annular mold cavity. By correctly

locating the forms and removing any excess plas-
ter, as may be required, the surface of the tread
of the matrix may be made circular with a vari-
ation of less than a ten thousandth of an inch. "

sThis is accomplished without any machining or-

other finishing of the matrix. The method of
doing this and apparatus therefor are claimed in
application Serial No. 379,949, filed September
14, 1953. In assembling the mold six segmental
plaster of Paris forms may be used to form the
inner wall of the annular mold cavity. The chill
ring is lowered over these and forms the outer
wall and top of the cavity. Suitable means is
provided for supplying the molten aluminum or
other metal to the cavity.

Various aluminum alloys are available for cast=
ing such objects as tire matrices. An alloy of 95
per cent aluminum and 5 per cent silicon has been
used satisfactorily, but others may be used as
satisfactorily.
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The aluminum is melted and poured at about perfect in every detail and need little or no trim-
1250° F. (Its melting point is about 1100° F.) °~ ming or other machining. Any machining that
This is a higher temperature than would be per~ is required may be done before or after the
missible if the mold were formed entirely of matrices are heated to prevent growth.
plaster of Paris. Using molds composed entirely 5 Although the invention has been described
of plaster of Paris the metal cools slowly, and more particularly in connection with the pro-
the gas generated forms a porous product. Using duction of tire matrices, especially from alumi-
& chill element or ring the metgl is poured at a num alloys, it is to be understood that it }relates

higher temperature and.cools rapldly, and setsin to the production of other obeecth and in gen-

& non-porous condition. 10 eral the chill ring, or chill element employed will
The metal may be poured simultaneously into . be.made of cast iron or other ferrous metal, and

opposite sides of the mold cavity. from two differ- the metals which are to be cast will be metals

ent ladles. Eventually, as the cavmy is ftHed the With 3 meltmg pomt not over 1000° C

whole under surface of the .chill xing :is con- What 1 claim is:

tacted by the molten metal and. heated by it. 115 ’Ifb.e method of forming a metal casting
The metal rapidly dissipates the heat and chills w1th an opemng in .it, which comprises casting

the metal. - ) the metal in a mold, removing the cast metal
The chill ring is relatively expensive and ‘it is from the mold “While still hot and shrinkable,
desirable to reuse it several times each day. putting a cool sizing form smaller than the

Therefore, after the aluminum has set, the chill 20 opening in the opening in the casting. said sizing
ring is lifted from the cast matrix, and after form exactly ﬁtt1ng
sta.ndmg a. sufﬁcrent trm_ ‘to cool 1t 1s ‘reuseg,

The plaster of Parrs forms are then broken ing. .
awayfram: the mafrix and with-the use. of an air becommg nusshapen whﬂe shrmkmg
1 plaster of Parrs adhermg to the mat,mx 25 furl,her coohn Y
removed, such as that which Jmay adhere
to the Sipes or in.the grooves in- the fread. Thls

dlmensmns 1nseft1ng at ing

ing form in the casting at about” 1ts larges
diameter, the form being smaller than s
ameter of the castin, \lowing the | casf’mg 1o .
_cool and shrink around this’ “torm, ‘wheréby .

castmg is prevented frnm becommg *Iﬁ;fSh
; b o 7

after coolmg ,1,3 exactly rround The s1z1ng nng -
,be Lremoved by a-mallet or, sledge or

ing opemng
forms -are ;:emoved in any sultable way. The _laroer than ,the opemng Wheé)
use of the sizing form., prevents dlstortmn -of. the : )
cast , obJect on coohng It has not ,quen cus-

on . completron 'of' the ebntractlon .the sizi

rin
m and thereafter _Separ 'mg”ﬁhe

— & Fa3n

form and th

- JAMES C. HEINTZ.
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