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To all whom it may COoncer: -
Be it known that I, JAMES MUNTON, a sub-

ject of the Queen of Great Britain, residing in
Chicago, in the county of Cook and State of:

Illinois, have invented a new and useful Im-
provement in Molds for Casting Blooms, of

which the following 1s a specification. -

Steel blooms used in the manunfactureof tires

for car and locomotive wheels have heretofore

usually been cast in one solid piece, the cast-
ing being first thinned and consolidated under
the hammer, and then the central opening
punched through the same to adapt it for the
This method is not only expensive, bub

injure the metal, especially at the periphery
of the bloom, where it undergoes the greatest
strain in the subsequent process of rolling the
bloom into the tire, and where the subsequent
wear comes upon the tire. | |

To produce good tires it is essential that the
fiber or character of the metal should not be
injured by any previous manipulation before
being subjected to the rolling operation, and
especially that that portion of the metal at the
periphery of the bloom should bein good con-
dition. | |

1t is the object of the present invention to
provide a means of producing steel blooms of

a perfectly solid and homogeneous character,

free from air-holes and other defects, without
requiring any hammering, punching, or other
manipulation of the metal after it 1s cast, so
that when the bloom is put info the rolls to be

rolled into a tire the metal will be in good con-

dition, and not injured or exhausted by any
previous manipulation. To accomplish this
result I cast the bloom in an annular mold of
about the form the bloom is desired to be, and
in order to solidify the metal,orrender it dense
and solid andperfectly homogeneous through-
out and prevent air-holes or other deiects, I,
immediately after filling the mold with the
molten metal, securely stop or seal up the
vent and gate openings by inserting plugs
therein, or by other suitable means, and then
subject the molten metal in the mold to great
pressure, whereby it is compressed and ren-

“dered dense and homogeneous in character be-

=0

fore cooling or solidification. The core, inner
ring, or wall of the annular mold is made in

several sections or parts, with wedging or in-
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clined ends or faces, so that they may be ex-
panded radially in all directions against the
molten metal confined in the annular mold.
These segments arepreferably fourin number,
and they may be expanded or forced outward
by a wedge operated by a hydraulic press,
hammer, or other suitable power. If thewedg-
ing-segments employed are four In number,
the operating-wedgeshould have buttwo faces,
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‘the two faces of the wedge operating to spread
radially the two wedging-segments agalnst

which it bears, and these two wedging-seg-
ments in turn operating to spread radially
the alternate wedging-segments against which
the ends of the former abuf. In this way
the ineclined ends or abutting faces of the
several segments are forced together, so as to
form a perfectly-tight joint between the seg-
mments by the pressure of the wedge exerted
on the one side and the moliten metal on the
other. It will thus be seen that the greater
the pressure exerted by the wedge or other
power and the more the segments or parts of 75
the core are expanded the tighter will be the

joints between the several parts. The base-
plate of the mold will preferably be made

about flat, and the upper or removable plate
or part of the mold should be of-a frustum
shape. The expansible coreor ring segments
forming the inner wall of the annular mold
fit between the upper and the lower plates of

the mold, so that they may be expanded ra-
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dially between said plates. Asthe metal sur- 85

rounding the outer walls of the mold has a
tendency to chill orcool as soon as it 18 poured
and before it is practicable to seal the gate and
vent openings of the mold and exert the req-
nisite force or pressure upon the expansible go
core to expand the same and compress the
molten metal, I-make the eéxpansible core
somewhat less in depth or thickness than the
interior of the mold, so that when the seg-
ments or parts of the core are expanded ra- g5
dially outward the npper and lower edges of
the same will not encounter or be resisted by
the chilled and partly-solidified thin portion
of the metal near the top and bottom plates of
the mold. I prefer, however, to make the ex- 100
pansible core or segments almost equal in
depth to the thickness of the bloom. These

-

| segments may, however, be made very much
less in thickness—as, for example, one-third

/0



* ing from my invention. To prevent the molt-

~ proper shape while the metal is being poured
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- tween the flange C and base-plate A.
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- provided with the usual bell-mouthed peuring:-

‘the wedge 1111t11 the mold is filled with the
- molten metal and sealed. This band, which
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of the thlckn.ess of the bloom—W1Lhout depart-

en metal from coming directly in contact with
the expansible core or wedging segments, I
surround the same with a thin band of sheet
metal or other suitable material, which also
serves to hold the segments together and in

Into the mold, and to afford a resistance for

18 preferably made of sheet-iron, also- tends to
prevent the metal from getting in between the
joints of the expansible core. This thin band
will be very soon raised to a white heat by
the molten metal, and will consequently then
offer little 1051stance to the expansion of the
core or ring segments. It will of course amal-

gamate with the bloom, but it can be readily
removed upon reheating the bloom after it has
been taken from the mold. The vent and gate
openings may be closed in. any sultable man-

ner—as, for example, by driving plugs there-

in, For this purpose I have also devised a
means of quickly cooling and solidifying the
sprue, and thereby sealing these openings, by
surrounding the gate and vent holes or nozzles
with annular receptacles for water; but the
particular method or means of sealing 'the mold
is immaterial to the other features of my in-

vention, and any means or devices for this pur-

In the accompany ing drawmn’e, which form
a part of this specification, and in which simi-
lar letters of reference indicate like parts, Fig-
ure 1 1s a plan view of a mold embodying my
invention. I'ig.21s a central vertical section
on line 2 2 of I‘w 1, and Fig. 318 an enlarged
view of the expanmble core or the wedgmg
ring segments which form the inner wall of the’
annulal mold. Fig. 4 1s a detail sectional
view showing the plugs for eea,lmg the ga,te
'dﬂd vent openings.
_In said drawings; A represents the base-
late of the mold, and B the top or upper por-
tion of the same, which, as shown in the draw-
1ngs, may be frustum-shaped and provided at
itslower edge with an annularflange,C,adapted
to be connected with the base-plate by means of
key-bolts DD, which may be tightened, so as to
form a elose joint, packing -E, of asbestus or
other suitable material, being interposed be-:

The upper portlon B, of the mold is pro-
vided with the vent and gate openings F and
G,having upwardly-extending necks, to which
are attached the annular concave ﬂanges H I,
forming dishes, into which, after the mold has
been filled, water may be poured for the pur-
pose of eoolmo' the sprue, and thus sealing the
mold. The neck at the gate-opening is also

gate J.
The base- -plate A and upper portlon B, of
the mold are provided with the central circu-
lar openings, K I.,,which tpgether form theseat

ceed to describe.~ Said core is preferably com-
posed of four pieces or segments, two of which,
M M, may be described as the “ond pleces,
whlle the remaining two, N N, may be de-
nominated the ‘‘side’’ pieces. - The parts of

the core will be made to fit neatly between the

top and bottom of the mold, in which the core

‘may be expanded laterally in all directions,

and the several parts of said core may be formed
with shoulders O, extending upwardly and
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downwardly thlough the openings L K of the

mold. The endsegments or end pieces of the

core are angular or wedging on their inner
sides or inclined from their ends to the central
point, P, the planes or sides Q Q forming an
obtuse angle, as shown. The ends of the side
pleces or segments, N N,are cut off wedging or
angular, as at R R, so as to register with the

Inner sides, @ Q, of the end pieces, M, thus .

enabling the parts to be so placed together as
to form the collapsible eylindrieal core, asin-

dicated in Fig. 3 of the drawings. The inner
sides of the side pieces, N N, are beveled or

inclined, as shown at S S, to receive the wedge
T, Whleh is inserted between the side pieces
for the purpose of expanding the core. It
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will be seen that when the said wedging side

Ppleces or ring segments are forced apart by the
wedge their angular or wedging ends, bearing

agalnst the angular inner sides of the end
pieces or ring segments, M M, will force the
latter outwardly and apart from each other,
thus gradually expanding the entire core 11
all directions.

The core 18 in practice to be surrounded

-or encircled by a ring or band, U, of sheet

metal, which should be of sufﬁeleub size to en-
circle the said core when the latter is fully ex-
panded, the object of said band being partly
to prevent the molten metal from coming into
direct contact with the core, and partly to
prevent the formation of fins or ridges at the

joints of the segments composing the core.
‘When the core isplaced in the mold in its col-
lapsed condition, the said sheet-metal band
will be indented at the ends of the end seg-

ments, as shown in Fig. 3, so as to conform as
nemly as possible to the outline of the collapsed
core, and thus enable the mold to be com-
pletely filled with the molten metal.

Packing V, of asbestus or other suitable ma-
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terial, isto beinterposed between the ¢ore and -

the top and bottom of the mold for the pur-
pose of making the joints at these points ab-

solutely close and tight, and _thus avoid the.
formation of fins upon the casting. The gate
and vent openings may be closed by plugs in-
stead of the solidification of the sprue; or still

120

other means or devices for this purpose may

be employed.
In operation thecore in its collapeed condl-
tion is first placed upon the base-plate of the

mold, the packing V being interposed between

the under side of the core and said bage-plate.

‘The packing V is then placed upon the upper
~side of the core, and the upper portion, B, of

for the expansible core, which I shall now pro- | the mold isthen adJ usted and secured by means
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Of the bolts D, the pmckmg E being placed be- | but only about flush with the inner wall of the

tween the fl anﬂ*e C and the base-plate, as de-
scribed. . The Tnold is now ready for filling.
When it is full of the molten metal, water or
other chilling material.is poured or placed In
the concave ﬂmnﬂ‘es or dishes H I at the vent
and gate openings, thus chilling the sprue at
these points and sealing the mold; or the mold
may be sealed in other ways. The mold 1s
now to be placed in a hydraulie or other suit-
able press or under a hammer, where the wedge
T may be forced downwardly between the Sldes
of the core, the ends and sides of which will

- thus be simultaneously expanded 1n all diree-
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tions, thereby compressing the metal contained
in the mold and forming it into a completely
solid and homogeneous mass. The vent and
gate openings havmn been previously scaled
mthe manner desenbed no escape of the metal
is possible at these pomts and owing to the
disposition of the packing Il V and the band
U, surrounding the case, a smooth and perfect
ca;stmg, free from fins and flaws, will be in-
sured. |

The upper and bottom plates of the annular
mold are provided with shoulders or projec-
tions a and b, so that the depth or thickness of
the expansible core or segments M N is some-
what less than the distance between the plates
A B or the thickness of the bloom to be cast,
and consequently the outward or radial move-
ment of the segments M N will not be resisted
by the thxin portion of the metal immediately

in contact with the plates A B, and which 1s°

of course more or less chilled.
By my improved construction of the core, as
herein described, the segments or pieces form-

‘ing said core 1nvar m,bly abut closely against

each other at the joints, which latter always
remain tight and c¢lose, no matter to what ex-
tent the said core may be expanded or col-
lapsed. It will be noticed that when the core
is collapsed the ends of the end segments ex-
tend beyond the periphery of theside segments;
but when the latter are forced apart the con-
tour of the core will assume a cireular form,
and even if the expansion is continued until
the periphery of the side sections comes be-
yond the ends of the end sections the eircular

outline will be departed from only to a very

slicht and practically inappreciable extent.
The presérvation of the sniooth and regular
outline, which it is so desirable to atta,m 18
crreatly assisted by the band U,which encl ircles
the case, asdescribed, and preventsany portion
of the molten metal from entering the joints
between the segments composing the core.
The expansion of the latter is thereby also to

‘some extent facilitated.

T would have it understood that while I
have in the foregoing described the construc-
tion and qrmnﬂement of parts which I prefer,
yvet 1 do not limit myself to the same.

X represent plugs which may be driven into
the gate and vent openings for closing the
same. These plugs should fit the openings

closely, so as not to project into the casting,

mold surrounding the openings. The gate-
opening,instead of being located in the upper
plate of the mold, may be located at any other
convenient point, and itis sometimes prefer-
able to locate the same near the bottom of the
mold and force the metal in under pressure.
The number of the wedging-segments con-
stituting the expansible core may be greatly
varied, though it is preferable to employ four,
as shown in the drawings. The wedge should
have only half as many operating-faces as
there are segments, so that only each alternate

segment is forced out radially by the wedge
“directly, while the remaining segments are

foreed out radially by the Wedﬂmﬂ' ends of the
segments against which they abut. The wedge
operating thus upon each alternate segment

ounly, the resistance or pressure of the sur-.

rounding metal serves to press and force the
segments together and form perfectly tight

joints at their abutting faces or wedging ends.

Instead of employing a wedge to force out
the segments, other equivalent or substitute
devices may be employed

I claim—

1. An annular mold prowded with means
for sealing the same, and havingan inner wall
or core consisting of radially-expansible seg-

mentsabuttiug e ‘lg‘c‘ll]lSt each otherat their ends,

and each of said segments having curved outer

faces which bear against the molten metal or

bloom, substantially as specified. |

2. The annular mold provided with means
for sealing the same, having an inner wall or
core consisting of mdlally expanmble wedging-
segments rLbul;tmg agalnst each other at their
ends, in‘combination with a wedge having op-
erating-faces acting directly against only the

alternate ones of said segment.s, and each of

said segments having curved outer faces which
bear against the molten metal or bloom, sub-
St{mtlally as specified.

3. The annular sealed mold,having an inner
wall or core,consisting of radlally expanmble
wedging- sen*ments abnttmn* against each other
at their ends in combination with a wedge
having operating-faces acting directly agalnst
only the alternate ones of said segments, and
a band, as B, surrounding said segments, sub-
stantially as sneclﬁed

4. The combination, with the annular mold-
plates A B, of radlally expansible wedging-
core segments N M, fitting between said mold-
plates A B, means ‘for Sealmn* sald mold, and
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a wedge, T, operating directly aga,inst only

the. &1ternate segments N, each of said seg-
ments having curved outer faces which bear
against the molten metal or bloom, substan-
tially as specified.

5. The combination, w1th annular mold-
plates A B, provided with annular shoulders

a b, of ra,dmllv expansible sefrments N M, sub-
stantlally as specified.

6. The combination, with an annular mold
and means for sealing the same, of radially-

| expansible segments N M, said segments N M
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having inclined or wedging faces, of thé seg-
ments M M, and a band, B, surrounding said

segments, and a wedge, I, for expanding the
same radially, substantially as specified.

7. A mold or apparatus for the manufacture
of annular castings, comprising a mold-box,

the upper and lower sides of which are pro-

vided with central openings or apertures, an
expansion-core having shoulders extending

- through said openings, a sheet-metal band en-

circling the said core, suitable packing, and

“means for chilling the metal at the vent and

gate openings, and thereby sealing the mold
previous to the expansion of the core, sub-

Stantlally as set forth.

8. An expansion- cmeeomposedofthe end seg-

ments having angularinnersides, asdescribed,
and side segments having an giﬂar ends ab11t_~

ting or bearing against the angular inner sides

of the end sections, in combination with a

sheet-metal ring or ‘band encircling the said

core, and means for expanding said core, sub- .

stantially as specified.
9. A mold consisting of a separable base

¢ and upper portion, in combination with an ex-
pansible core, Interposed packing, and a sheet-

metal ring or band encireling the S&ld core,

- substantlally as Speelﬁed

h
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10. In an apparatus for the manufacture of
annular castings, a mold composed of a base-
plate, an upper portion having vent and gate
openings, and provided with an annular flange
at its lower edge, and suitable connecting-
bolts, said rold being equipped with an ex-
pansion-core, and packing interposed between
the top and bottom of the mold and the upper
and under sides of said core and between the

| base of the mold and the flange of the upper
| portion of the latter, substantially as set forth.-

11. A mold or apparatus for the manufac-

expansion-core, the latter being encircled by
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ture of anunular castings, equipped with an

a . sheet-metal ring or band, substantmlly as

Set forth.
12, A mold or apparatus for the manufac- 45

ture of annular ecastings, having concave
flanges formed upon or attached to necks at

| the vent and gate openings, for the purpose of .

cooling the metal at these points, and thereby -
sealing the mold, substantially as specified.

JAMES MUNTON.

“Witnesses:
H. M. MUNDAY

LEW. E. CURTIS

mr.
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