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To a,ZZ wi’wm Lt m@y CONCEPTL:

Be 1t known that I, FRANK GORMAN, a eltl-
zen of the United Stetes residing at Mount
. Oliver, in the county of Alleeheny and State
of Pennsylmnle have invented certain new
and useful Improvements in Molds for Mak-
ing Chilled Rolls; and I do declare the fol-

lowing to be a full, clear, and exact descrip-

tion of the mventlon suoh as will enable oth-

ors skilled in the art to which it appertains

fo make and use the same,

My invention relates to 1mprovemente in

molde for making ehllled rolls.

One object of the invention is to provide a
mold of this character wherein provision is
made to secure a uniform cooling of the mold
to avoid ecracking, warping, or other similar
injury and the liability of the carbon in the

metal of the mold to erystallize and form into

an oxidized state under the intense heat-to

which it is subjected after the roll is cast.
Another object of the invention is to pro-
vide a mold having a corrugated, roughened,

or serrated bore or inner surface in contra—'
distinetion to the smooth-finished bores in
common use, whereby certain beneficial re-

sults are secured as hereinafter described.

‘With these and other objects subordinate
thereto in view, and which will appear as the
nature of the mventlon is better understood,
the invention consists of certain novel fea-
tures of construction, combination, and ar-
rangement of parts, which will be hereinafter
more fully described, and partleularly point-
ed out in the appended claims.

In the accompanying drawings, T I‘wure 11is
a view, partly in top plan and pamtly in hori-
zontal seotlon of a mold embodying my in-
vention. Fw 2 is a vertical sectional view
thereof. Flg 8 1is a side elevational and par-
tial sectional view of the inner mold-section
removed from the casing.
eral fragmentary detail views illustrating
some of the many forms the roughened face
of the mold may assume.

Referring now more particularly to the
drawings, the numeral 1 represents the mold,
which comprises an outer inclosing tubular
casing 2, having the exterior ﬁttmﬂ's of the
ordma,ry form of mold, and an 1nner remov-

Fig. 4 shows sev-

[

_able mold-section 3, which fits SIlugly within

said casing. Asshown, the casing and inner
removable section are cylindrical in form;
but they may have any other desired forma-
tion and the internal configuration of the in-
ner section 3 may be varied to suit the shape
to be given the rolls to be east. Kyebolts 4
or other suitable devices are provided upon

the upper end of said inner section 3 to fa-

cilitate its insertion within and removal f1 om
the casing.

It 18 well known that in making chilled rolls
| the mold 1s subjected to intense heat and that

the ordinary construetion of ‘ehill-mold now
in common use is liable to warp and ecrack
and the carbon in the metal of the mold to

erystallize and become oxidized under the ac-

tion of the heat, rendering the mold unfit for

further use and also eausing flaws in the roll.
T'his is due to unequal expansion and con-
‘traction and to the ordinary method of cool-

ing, which renders uniform cooling practi-
cally a matter of impossibility. Tn . order to
avold this objection and provide for the

uniform cooling of the mold and casting, I
form a water-circulating space between the
section 3,
'throuﬂ'h which water at or below the norm&l
=temperature may flow and abstract the heat.

casing 2 and 1emovable mold -

This space may be formed in any approved
manner and may consist, as ‘shown, of chan-
nels located in one or both of said parts In
the present instance I have shown the inner
removable seetion 3 provided upon its outer
sides with vertical grooves 5, terminating ad-
jacent to the upper and lower ends thereof

| and intersected by annular grooves 6, whereby

the grooves 5 are made mteloommumeemow
for the free flow of the water around the en-
tire surface of the mold. When the section
3 is inserted, these grooves, in connection
with the inner wall of the casing 2, form

water-circulating channels, which are in com-

munication at the base of the mold with an
inlet 7 and at the top of the mold with an
outlet 8, formed or provided in said casing 2.
Water may thus be supplied from any suit-
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able source of supply to circulate continu-

ously through the channels until the mold
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intoa d rain- plpe or smtable receptacle. The

ontlet at top of the mold is to more quickly

carry off the heat at the outset from the bot-

purpose of locating the inlet at’ bottom and |

tom, which is ordinarily the hottest part, and

to thereby secure a more thorough and equa-
hle cooling of the mold and casting.

 hereadily understood that as the Water enters

10

- whereby all liability of unequal eontl action
.0f the metal will be avoided.

s

‘the base of the mold first a greater proportion

of the heat will be abstracted at that point

| until the temperature of the mold and cast-
- ing 1s substantially the same at all points,

when a practically uniform cooling will ensue,

In the ordinary process of casting a ohlll-

roll the mold is first heated to a tempera,ture

high enough todry the sand mold which forms

| the neck and coupling of the roll and is then
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| qmok contraction of such metal and expan-
sion of the mold takes place, by which the
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- these difficulties by providing the inner wall
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cooled to a lower temperature to receive a

coating of blacking, consisting of a solution

of plumbaﬂo molasses, and water which is

applied by means of a brush, to plevent the |

molten metal when poured in from adher-
ing to the internal face of the mold. To ap-

ply this solution to the smooth face of the |

ordinary mold when the mold is hot is diffi-
cult, and it is practically impossible to secure
an even and uniform coating on such a sur-
face. Hence irregularities emst which cause
cracks in the surface of the roll, owing to the
sticking of the metal to the mold Another
ob,]ectlon to the common form of mold hav-

ing 4 smooth or dressed.inner surface is that |

cracking of alarge proportion—sometimes as |
high as “ten per cent.—of the rolls occurs in
casting, owing to the entire weight of the roll

falling upon the chilled pOI‘thIl of the roll,
whlch splits under the strain. When the
molten metal to form the roll is poured in, a

outer or chilled portion of the roll is drawn
away from the wall of the mold, and as the

roll is supported only at the base it will ‘be-
clear that the chilled portion is subjected to

frrea,t strain and that even when cracking is
evoIded flaws are liable to occur. I a,vold

of the mold with a roughened face 9, formed
by either pitting, oorruﬂ‘atmg, or rlbbmn' said

‘inner wall, as shown in Fig. 4, or by eerrat-
ing- or rouﬂ'hemoﬂ' the surf.awe in any other

approved manner to the depth of, say, from
one-sixteenth to one-eighth of an inch, or
more or less, as occasion may require. ThlS
roughened surfaoe not only permits of the
mternal wall of the mold being uniformly
coated with the solution before mentioned,

by which surface flaws in the roll are pre-

vented, but the interstices thereof are filled

by the molten metal as it flows in the mold,

forming a corresponding roughened smfaoe

on the roll, and these two surfaces act 1n
the nature of a separable bond to assist in

supportmg the roll until the expansmn of the

67’9,74_3

the mold. By this means the entlre chilled

surface of the roll is supported and braced

until the central portion of the roll has to a

great extent settled and said chilled surface

Tt will | T

has become hard enough to withstand the
strain. Thisfeature of rouﬂ'hemng the inner
surface of the mold is of great value 1n con-
nection with the cooling means employed, as

the latter assists in securing the deseribed
‘result by arresting the settling of the mele-
| cules of the mass a,nd equalmnﬂ' expansion

and contraction. A farther advantage of the

1 roughened surface is that it prowdes a larger
“area of cooling-surface actmg on the faee of
the roll to chlll the same.

“From the foregoing descrlptlon taken in

connection with the accompanying drawings,

the eonstruction, mode of operation, and ad--

vantages of my mventlon will be manifest
without a further extended description.

I claim the feature of a chill-mold eou51et- |

1nﬂ' of an external tubuler casing and an in-
terna,l removable mold-seotmn ha.vmcr an in-
terposed water-circulating space, smd remov-

able mold-section being prowded with an in-

ternal roughened or serreted surface adapted
to serve as a support for the external surface

or shell of the casting, as I believe I am the

first to employ this construetion and combi-
nation of parts and also to employ the said
internal roucrhened eurface for the purpose
set forth. |

Various mod1ﬁoat1ons other than those in-

dicated may be made without departing from

I

the spirit and scope of the invention.
Having thus fully described my invention,
what I 01&1[[1 as new and useful, and desire t0

-secure by Letters Patentof the Un ited States -

is—
1. As anew and 1mproved a,rtlole of manu-
facture, a chill-mold consisting of an external

tubular casing and an- 1nter11e1 tubular re-

movable mold-seetlon having an interposed
water-circulating space, said removable mold-

section belng prov1ded with an internal rough-

ened or serrated surface adapted to serve as
a support for the external surface or shell of
the casting, substantially as described.
2. A chill-mold comprising a casing d.nd an
internal removable mold-section having an
interposed water-circulating space or jacket,
said mold-section being prowded with a con-
tinuous internal roughened surface formed
by minute pits and pro;]eotlons, and supply
and exhaust pipes communicating, respec-
tively, with the bottom and top of sald water-

circulating space so as to cause the upward

flow of a ourrent of water Supplled thereto,
substantially as described. o

‘3. Achill-mold comprising’ a.o outer 1110108--

mﬂ' casing and an inner removable mold-sec-
tlon sald mold-section being provided upon

its exterlor with vertical grooves terminating
adjacent to the ends thereof and mterseeted
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by annular transverse grooves, said grooves [ my hand in presence of two subseribing wit-
- forming a water-circulating space or jacket | nesses. '

between the casing and mold - section, and | - -

supply and e}::hau;t pipes connected to the | FRANK GORMAN.
§ casing and communicating with said cham- | Witnesses:

ber, substantially as described. W. J. WHITE,

In testimony whereof I have hereunto:SGt | JOHN. K. W ATERS.

il
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