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To all whom 1t may concern:

‘Be it known that I, Rarpa Hexry WEST,
a citizen of the United States of America, re-
siding at Cleveland, in the county of Cuya-
hoga and State of Ohio, have mvented cer-
tain new and useful Improvements i Molds
for Casting Chilled Rolls; and I hereby de-
clare the following to be a full, clear, and ex-
act deseription of the invention, such as will
enable others skilled in the art to which it
pertains to make and use the same.

This invention relates to improvements m

molds for casting chilled rolis.

The primary object of my invention 1s to
provide a roll-casting mold which 1s bene-
ficial in the manufacture of chilled rolls 1n
obtaining castings which have the require-
ments essential for the production of a
chilled roll in which the chilled peripheral
crust or shell of the roll-body 1s uniform 1n
thickness circumferentially and from end to

end of the roll, free from checks or cracks
and other imperfections and found to.be per-

fectly round when put in a lathe to be turned.

With this object in view, my wmvention
consists, first, in the provision of a roll-cast-
ing mold in which the upper mold-part or
cope and a head which forms a bottom or
support for the body of loam or sand forming
the surrounding wall or walls and bottom of
the roll-neck-forming cavity of the drag are
shiftable vertically to accommodate a lower-
ing of the casting and a depression by the
descent of the casting of the said body
loam or sand while the chill and the drag-
casing which surrounds the said body of loam
or sand remain stationary; second, to pro-
vide a chill which is composed of separable
superimposed rings which have such contour

or shape interiorly as to afford bearing to and

support the casting during and until after
the contraction of the casting in the opera-
tion of the mold and cause the crust or shell
of the roll-body-forming portion of the cast-
ing to be accurately centered during the
whole or greater
traction of the casting; third, to so construet
the cope that during the operation of the
mold the metal between the peripheral crust

or shell of the body of metal forming the roll-

body and the neck-forming metal in the cope

_is depressible independently of the said shell

or crust during the cooling or contraction of
the casting to thereby better insure a good
union between the inner end-portion of the

of -

part of the cooling or con-.

}

]r

largely avoid the necessity of expensive ma-
chining of the wabble-forming portion of the

- said neck and damage by shrinkage of the

casting at the junction of the said neck and
the roll-body; fourth, to render the vertically
movable head of the drag and the vertically

simple operative connection - between the

cope and the said head, as, for instance, by

means of screw-threaded rods and nuts; fitth,

to positively prevent upward displacement

of the cope during the pouring of the mold;
sixth, to prevent too great a strain coming
upon the operative connection between the
said head and the cope during vertical ex-

pansion of the chill-composing rings;seventh,

to provide means for the liberation of con-

fined air and gases at the joints of the super-

imposed chill-rings, eighth, to form the chill
by superimposed rings that are interiorly
provided with such sloping seats that the
roll-body can be centered and supported by

each chill-ring until after or near the finish
of the cooling or contraction of the casting 1s

completed, and ninth, to attamn other ad-
vantages hereinbefore appearing. '

In the accompanying drawings, Figurel -

is a side view, mainly in central vertical sec-

tion, of a roll-casting mold embodying my

invention. Figs. 2, 3 and 4 are transverse
sections on line 2—2, line 3—3 and line 4—4,
respectively, Fig. 1, looking downwardly.
Fig. 5 is a vertical section on line 5—35, Ig.
1, looking in the direction indicated by the
ArTOW.
termediate chill-composing rings. If1g. 7 1s
a transverse section on line 7—7, Fig. 1, look-
ing downwardly. Fig. 8 1s a sectional view
of a portion of the chill.
transverse sections on line 9—9 and line
10—10, respectively, Fig. 1, looking down-
wardly. ' -

My improved roll-casting mold comprises
a lower mold-part or drag A, a central mold-

part or chill B and an upper mold-part or

cope C. _ |

The chill B (see Figs. 1, 3 and 4) 1s sta-
tionary, being supported as will hereinafter
appear. The chill B is annular and arranged
vertically. '

Fig. 6 is a top plan of one of the in-

Figs. 9 and 10 are ¢

6

movable cope shiftable simultaneously by a

6o
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The upper mold-part or cope C (see Figs. 1

and 2) is circular and provided centrally
with a chamber 13 which extends vertically
through the cope and is arranged centrally
of the upper end of and in communication

upper neck and the body of the roll and to'] with the chamber of the chill. The cope C
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depends into and snugly but slidably fits |

within the upper end of the chill-chamber.
The cope C 1s supported as will hereinafter
appear from a stationary annular chill-sur-
rounding jacket D in such a manner as to
render the cope capable of being lowered
within the chill.

The drag A (see Figs. 1 and 7) is provided

with a cavity a arranged centrally of the
drag and extending downwardlv from the
upper end of the drag a suitable distance.
The cavity @ is arranged centrally of the
lower end of and in communication with the
chill-chamber. The body of the roll to be
produced 1s cast in the chill B whereas the
necks of the roll are cast in the drag and
cope. The drag-cavity ¢ and the cope-
chamber 13 are of course enough smaller
diametrically than the chill-chamber and
have the general outline required to form the
necks ot the roll to be cast.

The surrounding wall or walls and the bot-
tom of the drag-cavity @ are formed by a
body of suitable sand or material such, for
instance as what is known in the art as loam
or loam sand @, which body is contained and
depressible within and surrounded by a sta-
tionary metal casing E which surrounds the
upper portion of a circular head T which
forms a bottom for the said body of loam or
sand and 1s adapted to be lowered within the
casing It. The head F is instrumental in
supporting the hody of loam -sand «’ and
movable with the cope as will hereinafter
more fully appear. The upper end of the
body of loam-sand a’ projects somewhat into
the chill-chamber and snugly fits the lower
end of the chill interiorly. ' _

The cavity a i1s provided at one side and a
suitable distance below the upper end of the
cavity (see Figs. 1 and 7) with an inlet for
molten metal, and the mold is poured
through the said inlet which is formed by the
discharging end of a gate or passage-way a?
by which the molten metal is fed to the said
cavity.

The lower or inner end-portion of the cope-
chamber 13 (see Fig. 1) has the outline and

“dimensions required to form the inner end-

portion of a roll-neck between the outer and
wabble-forming end-portion of the said neck
and the body of the roll, and the surrounding
wall or walls of-the said portion of the cope-
chamber are formed by a body of loam-sand
14 built up within and surrounded by and
supported 1n any approved manner from the
inner section g of a metal casing which com-
prises the saild inner section and an outer
section G which surrounds the inner casing-
section ¢ (see Figs. 1 and 3) and the remain-
der of the cope-chamber has the contour and
dimensions required to form the wabble-
forming outer end-portion of the said neck
and to form a feeding-head A above the wab-
ble-casting portion of the said chamber, with

891,309

the surrounding wall or walls of the feeding-
head and wabble-casting portion of the cope-
chamber built up of a body of loam-sand 15
within and surrounded by and supported in
any approved manner from a metal casing T
which 1s seated on but removable from the
top of the inner section .
casing. It will be observed therefore that
the cope comprises an upper part which con-
sists of the casing I and body of loam-sand 15
and a lower part which consists of the casing-
sections GG and ¢ and body of loam-sand 14.

The inner section ¢ of the casing of the
lower cope-part, is provided at its upper end
and externally with a laterally and out-

wardly projecting annular flange ¢’ which

(see Kigs. 1 and 2) is provided at its upper
side with staples J spaced circumferentially
of the cope and engaged by the hook-shaped
heads £ of hook-bolts whose screw-threaded
shanks K extend upwardly through ears I’
formed on and externally of the upper end of
the upper cope-casing I, and correspond-
ingly threaded nuts [ are mounted on the
said shanks and arranged to be tightened
against the upper surfaces of the said ears
and instrumental in preventing displacement
of the upper core-part upwardly from or
laterally of the lower mold-part. By means
of the said staples, hook-bolts and nuts the

- upper cope-part i1s detachably secured to the

——

lower cope-part, and only the withdrawal of
the nuts [ 1s required to accommodate the
separation of the upper cope-part from the
lower cope-part.

The outer section G of the casing of the

lower cope-part is preferably larger in inter-
nal diameter than the external diameter
of the inner section ¢ of the said casing, and
the space formed hetween the opposing sur-
faces of the said casing-sections (see Tigs. 1
and 3) 1s preferably filled with sand m to de-
crease any chilling tendency of the lower ex-
tremities of the said casing-sections, which
sand 1s supported in any approved manner
from the outer casing-section G.

The outer section G of the casing of the
lower cope-part is supported from the jacket
D as will hereinafter appear. The inner
casing-section ¢ is supported at its upper end
as will hereinafter appear from the outer
casing-section G.

The chill B (see Fig. 1) is composed of su-
perimposed metal rings arranged in line ver-
tically, and the intermediate chill-compos-
ing rings R between the bottom chill-com-
posing ring r and the top chill-composing
ring ¢ are preferably interchangeable and of
corresponding construction for convenience
and for economy in the manufacture of the
same. The chill is supported from the drag-
casing K, as already indicated, and prefer-
ably the said casing is provided at its upper
end and interiorly with an annular recess e
whose surrounding wall is beveled, which

g of the lower cope-
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recess 1s arranged concentrically relative to

the drag-cavity ¢ and snugly engaged by the
externaﬂv dlametrlcallv reduced lower end
of the bottom chill-ring » whose body-por-
tion rests upon the said casing, which chill-
ring is therefore accurately centered relative
to the drag-cavity.

Each chill-ring, save the top chﬂl—rmg,
(see Figs. 1, 6 and 8) 1s provided 1n 1ts upper
end and mternall} with an annular recess 18
whose surrounding wall is preferably beveled,

-which recess 1s enﬂaﬂed by the e\ternaﬂ}f
- diametrically ledu('ed lower end of the next

19

20
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upper chill-ring. It will be observed there-
fore that the lower end of the upper of ad-
jacent chill-rings snugly engage a recess
formed in and extending clrcumferentlallv
of the lower of the said chill- -rings, that each
intermediate chill-ring1s conse quently locked
by and between the adjacent chill - rings,
and that the upper of said chill-rings1s accu-
rately centered relative to and prevented
from displac ement laterally of the lower of
the said chill-rings.

The opening ” which e"{tends vertically

through each chill-ring, save the top chill-
ring t flares upwa,rdly ‘and is consequently
oraduallv enlarged transversely toward its
upper end so - hat the surrounding wall of the
said opening forms an upwardlv and out-
wardly sloping seat 19 extending circumier-
entially of the chill from the lower end of the
respective ring to the recess 18 in the upper
end of the ring. Obviously therefore each

chill-ring (see Flos 1 and 8) overhangs the

seat 19 of the next lower chill- -TING circum-
ferentially of the chill.

The top chill-ring # (see Flﬂ 1) has the
lower portion of the o ening which extends
vertically therethroug substantmlly OT ap-

- proximately corresponding m diameter with

45

00

the diameter of the upper end of the sloping
seat formed interiorly of the second upper-
most chill-ring, and the lower portion 20 of

the surrounding wall of the said opening 1s

therefore arra,nged vertically, whereas the
said wall above its lower vertically arranged
portion 20 1s provided with an upwardly
flaring annular recess 22 whose surrounding
wall forms an upwardly and outwardly slop-
ing seat for the upper end of the roll body-
formmg portion of the casting to be pro-

- duced by my improved mold.

55
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The lower portion of the solid top rmg
of the chill, substantially corresponding in
internal diameter with the diameter of the

er end of the sloping seat formed inter-
naﬁ ~of the uppermost intermediate sec-
tlonal chill-ring, permits the hoisting of the
sald top chﬂl—rmﬂ‘ from the casting so as to
liberate the said sectional chill-ring and per-
mit the sections of the said sectional chill-
ring to be removed laterally to free the cast-

ing, and obviously the lateral removal of the

sections of the upper of adjacent intermedi-

ate chill-rings renders the -sections of the

next lowermost intermediate chill-ring free
to be removed laterally.

The top chill-ring ¢ (see Fig. 1) 1s provided
at the upper end of its recess 22 with holes
23 which extend upwardly and outwardly

3

70

from the said recess to the exterior of the .

chill and form outlets for permitting the
escape of air and gases from within the chill
during the pouring »and operation of the mold.

Itach intermediate chill-ring R (see Kig. 8)
is preferably rounded, as at 94 at the junc-
tion of 1ts sloping seat 19 with the bottom or

downwardly facing surface of the ring.

To render the construction simple and in-
expensive and to accommodate an mdepend—
ent renewal of different portions of the chill

and to readily accommodate the separation

of the 111termed1ate chill-rings from the cast-
ing formed 111 the chill, each imntermediate
chﬂl—rmﬂ' R 1s preferably divided vertically

into two halves or sections, and preferably-

the adjacent ends of the sections of each
ehﬂl—rmg are provided with registering holes
25 which extend through the said sections
and are engaged by a pin or member 26
which is instrumental in properly joining
and holding the said ends together (see Fig.

75

80
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90

8) but adapted to be driven endwise from

one or both of the engaging holes to facili-

‘tate the separation of the said sections when

required.

Each chill-ring below the top chill-ring ¢
ig provided in its upper end with grooves or
recesses 27 arranged radially and spaced cir-
cumferentially of the chill. . The grooves or
recesses 27 In the lower of adjacent chﬂl—-rmgs
form holes at the joint between the said
rings for the escape of air and gases from in-
teriorly of the chill during the pourmﬂ and
operation of the mold.

By the construction hereinbefore described

1t Wlll be observed that the chill 1s provided

internally with vertically spaced upwardly
and outwardly sloping seats 19 formed one

95
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in each chill-ring and extending circumfer-

entially of the respectwe chill-ring, and that.
the joint between adjacent chill-rings 1is
formed at the upper end of the sloping seat
of the lower of the said chill-rings.

The slope of the sloping seats 19 of the
lower of two adjacent chill-rings is less than

I the slope of the slopmg seat 19 of the upper

of the said chill-rings as only clearly indi-
cated by the 1llustrative dotted lines 1n Fig.8.

By the increase in the slopes of the sloping
seats of the chill-rings toward the upper end
of the chill the contracting casting can be
accurately centered relative to and from end
to end of the chill by the said seats during
and until after any lowerihg of the casting
while the casting i1s cooling or contracting.
In casting a roll by my improved mold the
peripheral crust or shell of the casting formed
n the chill 1s during and upon its Contractlon

11H
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125
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maintained in a strietly central position rela- |

tive to the chill and supported circumferen-
tially of and upon the aforesaid sloping seats
of .the chill-rings. The casting is supported
until and after its final contraction at as many
intervals vertically as there are sloping seats
provided for the casting interiorly of the
chill so that the said shell or crust is not
liable to be cracked or put out of round or
rendered defective by the pressure of molten
metal within and centrally of the casting. It
will also be observed that by the extension of
each sloping seat-forming surface from end
to end. of the chill-ring interiorly of which
the said surface is formed so that the lower
end of the upper of adjacent sloping sur-
faces 1s arranged substantially in line hori-
zontally with the upper end of the lower of
the said surfaces, the largest possible bear-
ing 1s afforded to the casting during the cool-
ing or contraction of the casting.

To form a structure which has the requi-
site rigidity and is convenient in the assem-

- blage of the parts the top and bottom chill-

20

rings -are preferably made respectively in
one solid piece whereas each intermediate
chill-ring 1s preferably arranged with the

~joints between its halves or sections alter-

30

35
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nating with the joints between the sections
of the adjacent chill-ring or chill-rings. It
will be observed therefore that the chill of my

improved roll-casting mold preferably com-

prises - stuperimposed Intermediate sectional-
rings R arranged in line vertically and locked
between a suitably supported solid bottom
ring 7 and a solid top ring ¢, with the lower
portion of each mtermediate ring snugly em-
braced by the upper portion of the next lower
ring, with the said intermediate rings prefer-
ably divided vertically into halves or sec-
tions, with the joints formed between the
sections of each intermediate ring not only

alternating with but spaced equidistantly

from the joints formed between the sections

of the next adjacent intermediate ring or

rimgs so that the upper or adjacent interme-
diate rings 1s overlapped interiorly at each
jomt thereof by a section or sections of the
lower of the said adjacent rings. For in-
stance, 1n Iig. 4 the joints formed between
the halves of the upper of two adjacent in-
termediate rings R are shown in solid lines, as
at 30, whereas the joints formed between the
halves of the next lower intermediate ring
are shown in dotted lines, as at 32.

The chill is surrounded by a jacket-forming
tubular metal shell D which 1s larger in in-
ternal diameter than the external diameter
of the chill-rings and extends from around
the lower portion of the top chill-ring ¢ and
around all of the intermediate chill-rings R
and bottom chill-ring r and rests at its lower
end upon the drag-casing E, snugly embrac-

ing an outwardly and upwardly facing bev-

65 eled shoulder 33 formed on the said casing.

891,309

The annular space formed between the
chill B and the jacket D is filled with sand or
other readily displaceable or fluent material
34.  The said space is filled by dropping the
filling-forming material 34 into the space at
the upper end of the space and is emptied of
the said material (see Figs. 4 and 5) through
lateral apertures 35 with which the jacket is
provided at its lower end, which apertures
are closed by suitably applied removable
plugs 36.

70

75

It will be observed that the filling 34 and '.

Jacket D brace the superimposed chill-rings
exteriorly from end to end of the chill, but to
positively avoid any inadequacy in the ex-
ternal bracing of the sectional intermediate
chill-rings B, each section of each interme-
diate chill-ring, as shown in Fig. 4, is engaged

‘at 1ts outer side by set-screws 37 which en-

cage correspondingly threaded holes formed
1 and are consequently borne by the jacket

D, which screws are preferably spaced equi-

distantly circumferentially of the chill, and
sald ring 1s preferably arranged with each
joint thereof midway between two of the
sald set-screws. |

The jacket D preferably consists of an an-
nular cylinder composed of a single piece, as
shown, and the set-screws 37 constitute ad-
Justable members whereby the sections of

the intermediate and sectional chill-rings

can be adjusted with the greatest accuracy.

The outer section G of the casing of the
lower cope-part (see Figs. 1 and 2) is adjust-
able vertically as will hereinafter appear.
The said cope-casing-section G is provided at
its upper end and externally with a laterally
and outwardly projecting annular flange G’.
The flange ¢’ of the inner section of the casing
of the said lower cope-part overhangs the
flange G’ and in the normal and upper posi-
tion of the casing-section ¢ relative to the
section (x 1s arranged a suitable distance
above the said flange G’. Screws w are
screwed irom above the flange ¢’ downwardly
through correspondingly threaded holes
formed in the said flange at suitable intervals
circumferentially of the cope and extend into
engagement with the adjacent upper surface
of the cope-casing-section G. The screws w
constitute vertically adjustable bottom bear-
ings for the flange ¢’ of the inner cope-casing-
section ¢ as hereinbefore indicated.

Bolts z extend through the flange G’ of the
cope-casing -section G and loosely through
the flange ¢’ of -the cope-casing-section g.
The bolts x are arranged with their heads
countersunk in the underside of the flange G/,
and correspondingly threaded nuts 2’ are
mounted on the shanks of the bolts at the top
of the flange ¢’. The nuts «’ when tightened

prevent displacement of the cope-casing-sec-
tion ¢ upwardly independently of the cope-

casing sectionG.  Itisobviousthat the cope-
casing-section ¢, and consequently the casing

30
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I and the bodies of loam or molding sand ] shank of a screw 45 which 'e};ténds Vertically

14 and 15, can be lowered upon a proper ma-
nipulation of the screws w and nuts x inde-
pendently- of the cope - casing-section G.
Obviously by lowering the cope-casing-sec-
tion g and with 1t the casing I and the bodies
of loam-sand 14 and 15 independently of the

- cope-casing-section ( during the operation of

the mold a downward pressure is exerted
upon the upper end of the reoll-body-forming

‘metal wathin the chill and next around the

1nner end of the upper neck of the roll being
cast without exerting like pressure down-
wardly upon the upper end of the contracting
crust or shell of the roll-body-forming portion
of the casting.

The chill B (see Figs. 1 and 5 ) is provided
at the upper end of the sloping seat 19

formed internally of the bottom chill-ring 7 ;

with a lateral hole 38 extending from the in-

terior 1o the exterior of the chill, which hole

tapers toward 1ts outer end and is directly op-
posite and 1 registry with an outwardly ta-
pering transversely simaller hole 40 formed in
the jacket D and extending from the interior
to the exterior of the jacket, and a.corre-
spondingly tapering plug 42 engages the said
hole and 1s shiftable inwardly. The plug 42

~extends a suitable distance outwardly beyond

the exterior of the jacket D and has its inner
end beveled and arranged flush in the outer
and normal position of the plug with the
sloping seat 19 of the bottom ring of the chill.
A tapering pin 43 extends through the plug
42 externiorly of the jacket D. 1In the outer
and normal position of the plug 42 the pin 43

- 1s spaced such a distance from the exterior of

40

‘the jacket that the plug can only be shifted

inwardly far enough to render 1t capable of
measuring the horizontal contraction of the
roli-pody-forming portion of the casting.
The pin 43 obviously therefore forms a stop
for limiting the mward movement of the

plug whose outward movement 1s prevented
as desired by the taper of the plug and plug--

engaging holes. -

o0
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> formed between the chill and the jacket.

The upper end of the chill-jacket D (see
fgs. 1, 2, 3 and 9) forms a seat for blocks v
which are removably seated upon the said
jacket and spaced circumterentially of the
chill.  Kach block ¥ 1s reduced transversely
at its lower end, as at ¥, and the lower trans-
versely reduced end 4’ of the said blocks de-
pends 1nto and snugly fits within the space
It
will be observed therefore that several blocks
y are removably supported from the jacket
and spaced circumferentially of the top chili-
ring t. | |

It will be observed that the engagement of

the transversely reduced lower ends of the
blocks y with the space interiorly of the
jacket prevents displacement’ of the said
blocks laterally from off the jacket. -

Kach block % 1s engaged on top by the |

10) which have externally screw-threaded

through and engages a correspondingly
threaded hole formed in a laterally and out-

- wardly projecting lug 46 which 1s formed on

the flange 3’ of the section G of the casing of
the lower cope-part. The cope-casing-sec-

70

tion G 1s provided externally therefore with
laterally and outwardly projecting members

46 which are spaced circumferentially of the
cope and overhang the blocks y, and the

 serews 45 are screwed vertically through the

saild lugs mmto engagement with the upper

surfaces of the said blocks and form vertically

adjustable bottom bearings for the cope.
Upright rods P (see Figs. 1,2, 3,4, 7,9 and

ends are vertically arranged externally and
spaced circumferentially of the jacket D and
extend loosely through laterally and out-
wardly projecting members 48 formed on the
flange G’ of the cope-casing-section G and
loosely through holes 52 formed in the lat-

erally projecting lugs 50 with which the upper
end of the jacket 1s externally provided and

loosely through holes 53 formed in lugs 1’
which are formed on a laterally and out-
wardly projecting flange f with which the
head I 1s provided under the lower end of the
drag-casing I, which flange abuts against the
sald end .of the said casing in the upper and
normal position of the said head. Prefer-
ably the rods P where they extend through
the holes 52 and 53 are angular in cross-
section, and the said holes are correspond-
ingly angular so that turning of the rods is
prevented. -

Nuts Q are mounted on the rods P above
the members 48 of the flange G’ of the cope-
casing-section G. |

The rods P are threaded from their upper
ends downwardly into suitable proximity to

the jacket D, and nuts O are mounted on the

rods above washers O’ which are interposed

between the said nuts and plates 55 which -
110

rest upon the upper end of the jacket and
overlap blocks or pieces 56 of wood or some-
what compressible material borne by the
chill. Preferably the compressible members
56 rest on upwardly facing shoulders 57 with
which the top chill-ring ¢ 1s externally pro-
vided and each member 56 snugly fits be-
tween a shoulder 57 and the plate 55 over-
lapping the saild shoulder. The compressi-
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ble members 56 prevent undue strain upon

the rods P by any tendency of the chill to
expand upwardly, and the top chill-ring £ 1s
provided externally with laterally and out-

wardly facing flat surfaces 58 and the plates

55 extend and conform at their inner ends to
the said flat surfaces to prevent turning of
the plates. - .

- Nuts N are mounted on the rods P next
below the lugs f” of the flange f of the head
I and support the said head.

- The nuts O are instrumental 1n supporting
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the rods P and in holding the plates 55 down |
e members 56 and prevent
upward displacement of the top chill-ring ¢

. |

on the compressib.

during the pouring of the mold.
It will be observed that the rods P and the

nuts Q and N form an operative connection

~ between the head F of the drag and the cope,
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and the cope and the said head together with
the body of loam or sand @’ of the drag and

the casting can be lowered simultaneously

while the chill remains stationary, and the
cope and head ‘are lowered by gravity upon
properly manipulating the screws 45 and

nuts O after severing the metal in the gate

a* by a suitably applied ‘cut-off 62 shown in

Fig. 7.

By the construction hereinbefore deseribed

1t will be observed that the chill and 'the ‘chill-
surrounding jacket are supported from the
drag-casing; that the chill is held down-
wardly upon the said drag-casing and -con-
sequently prevented from displacement up-
wardly from the drag-casing K by the nuts
O, washers O, plates 55 and compressible
members 58; that the cope is supported from
the drag-casing I£ through the medium of
the chill-surrounding jacket and blocks ¥
interposed between ~said jacket and ‘the
screws 45; that i the upper and normal
position of the cope the flange 7 of the head

F -abuts, as already indicated, against the

lower end of the drag-casing E, and together

with the nuts N, rods P and nuts Q prevent |
upward displacement of the cope during the
pouring of the mold; that the drag-casing
- Kiisstationary, resting upon stationary posts
or supporting members 60 arranged under
the said casing externally of the flange f of
the head If; that the whole weight of the
chill and casting is borne by the drag-casing

I, and ‘that, of course, preparatory to any
lowering of the head F continuity in the gate
or passage-way a® is interrupted at the junc-
tion of the casing B with the body of loam or
sand ¢’ by properly operating the cut-off 62
which preferably comprises a curved metal
bar shown only in Fig. 7 and engaging a
guideway 63 which 1s formed 1n and extends
circumferentially of the drag-casing E from
a pomt in close proximity to one side wall
of the gate or passage-way a* a suitable dis-
tance circumferentially of the drag, and the
cut-ofl 62 1s actuated endwise of the ghide-
way 63 into or against the opposite side wall
of the said gate or passage-way to separate

~ any molten metal within the said passage-

60

way where the latter extends through the
body of loam or sand ¢’ from any metal in
the said passage-way where the latter is ar-
ranged externally of the said body of loam
or sand. To facilitate its operation the cut-
off 62 1s beveled at 1ts forward end and outer

side, as at 64, and during the operation of

65 shove back any metal within the gate or |

the cut-off the sloping surface 64 tends to

891,309

Fas’sage-way a* externally of the body of
oam or sand a’. _
The means for actuating the cut-off 62
consists preferably of an endwise movable
bar 65 which loosely engages a hole 66 formed
n the drag-casing K and connecting with the

guideway 63 at the outerend of the cut-off 62.
In solid lines Fig. 7 the cut-off 62 1s shown

1n 1ts normal and inoperative position, where-
as 1n ‘'dotted lines in the same figure the cut-

off 1s shown 1n its operative position inter-

rupting ‘continuity in the passage-way a®.
- The drag-casing It is provided at 1ts upper
end and internally with an upwardly and

outwardly sloping seat ¢’ which extends cir-

cumferentially of the said casing and is ar-

ranged flush with and forms a downward ex-

tension of the sloping seat 19 of the bottom
chill-ring 7. The casting in lowering the

same during the contraction of the casting

cdescends from the sloping seat 19 of the bot-

tom chill-ring r onto and adown the seat ¢’

Briefly described the operation of my im-
proved mold 1s as follows:—The molten
metal employed 1n-casting a roll is introduced
through the gate or passage-way «® to the
drag-cavity a, filling the said cavity and then

| r1sing into and filling the chill and then rising

into and within the cope-chamber 13 until
the level of the molten metal within the cope-

chamber has risen as far as the upper end of

the lower cope-part. 1 would here remark
that the upper cope-part can be kept off the
mold preparatory to the pouring of the mold
so that the operators or attendants can skim
off any dirt or dross appearing at the level of
the molten metal when the said level rises to
the upper end of the lower cope-part, and
that when the molten metal has had all the
dross and dirt skimmed therefrom and the
fed metal has settled down from the lower
cope-part to nearly fully feed the roll-forming
chill the upper cope-part is placed and fas-
teried 1n position upon the lower cope-part,
and the cope-chamber (including the feeding
head £) 1s then filled to the upper end of the
upper mold-part by pouring molten metal
into the feeding head from above after which
by the use of a feeding rod worked up and
down round the wabble-forming portion and
iner end or main -portion of the roll-neck to
be cast within the cope a good union of the
metal below the wabble and the metal intro-
duced from above is effected. By this
method accommodated by my improved
construction of cope a desirable casting, as
far as the upper neck of the roll (including
1ts wabble-forming portion) i1s concerned, is
not only obtained but the necessity of not
inexpensive machining of the wabble-form-
ing portion of the upper neck of a roll is
avolded without damage by shrinkage to the
casting at the junction of the roll-body and
upper neck. The molten metal introduced
imto the mold is permitted to stand until it
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shall have formed a suitable shell or crust In
the chill whereupon the cope and the head K

“and with them the body of loam or sand a’

and the casting being formed in the mold are
lowered by a proper manipulation of the
screws 45 and nuts O to insure the mainte-
nance of the beads or ribs which are formed
externally of the crust or shell and over the
sloping seats of the chill-rings, in contact
with the said seats until after the contraction

" has ceased, or until after the desired maxi-

mum descent of the roll-body-forming por-

tion of the casting on the upwardly and out-

wardly sloping seat ¢’ of the drag-casing I 1s
obtained. Obviously the upper of two ad-
jacent ribs or beads formed on the roll-body-
forming portion of the casting will lower

somewhat more through vertical contraction

20)

39

49
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during the casting of the roll than the lower
of the said beads or ribs and to accommodate
this unequal lowering of the said ribs or beads
the importance of the gradual increase in the
slopes of the sloping seats of the chill-rings
toward the upper end of the chill 1s apparent.

If pressure is to be exerted downwardly

upon the upper end of the roll-body-forming
metal to form a more desirable union between
the upper neck and the roll-body, or for other
reasons, the inner section ¢ of the casing of
the lower cope-part and with it the surround-
ing wall or walls of the cope-chamber 13 and
the casing I of the upper mold-part are low-
ered independently of the outer section G ot
the casing of the lower mold-part by a
proper manipulation of the screws w and
nuts . | |

It is quite apparent that the construction
hereinbefore described accommodates the
employment of several methods suitable for
use in separating the casting from the mold
after the removal of the cope. The cope 1s
of course readily removed upon withdrawing
the nuts Q. One simple method of liberating
the casting from the chill after the removal
of the cope comprises a raising of the casting
far enough to loosen the beads or ribs formed
externally of the roll-body-forming portion
of the casting relative to the sloping seats 19
upon turning the nuts O in the direction re-
quired to shift the rods P and connected head
I upwardly, whereupon the said head ¥ can
be supp

moval of the nuts O to accommodate the
hoisting of the jacket D from the drag-casing

E. Of course the filling-forming sand or

material 34 is drained from the space between
the jacket and the chill through the apertures
35 upon removing the plugs 36 preparatory to
the removal of the jacket. The washers O,
plates 55 and blocks y are of course hoisted
from the chill with the jacket or removed
preparatory to the hoisting of the jacket.
Upon the removal of the jacket the com-
pressible members 56 and the top chill-ring ¢

orted in its elevated position by
blocks placed under it preparatory to the re-

i

V4

are removed whereupon the remaining chill-

rings can be successively removed. The

space formed between the roll-body-forming
portion of the casting and the seats 19 of the
sectional rings R by the raising of the casting

and the beveled surrounding walls of the re-

cesses 18 in the said rings accommodate and
facilitate the raising and lateral separation of
the sections of the said rings R which are
lifted, divided and removed one at a time
after the removal of the top ring ¢ Ob-
viously the casting is rendered iree to be
hoisted or removed from the bottom chill-
ring and drag upon the removal of the inter-
mediate chill-rings R. Should the chill-
rings be made so shallow in depth or the
sloping seats so nearly straight as to cause

' the chill-rings or chill to be seblﬂclea,ring after

the final cooling or contraction of the casting
then the hereinbefore described manipulation
to liberate the casting would not be necessary
as the chill-rings or chill could be hoisted mn-
dependently of any first raising of the casting.

What I claim 1s:— '

1. In a mold for casting chilled rolls, a ver-
tically arranged annular chill composed ot
superimposed rings arranged in line verti-
cally, with the lower end of the upper of ad-
jacent rings snugly engaging a recess formed

»in and extending circumferentially of the

lower of the said rings, and the opening

which extends vertically through each ring

below the uppermost or top ring flaring up-
wardly and having its surrounding wall
forming an upwardly and outwardly sloping
seat extending circumferentially of the chill
and from the lower end of the respective ring
to the recess in the upper end of the ring.

2. In a roll-casting mold, a vertically ar-
ranged annular chill composed of superim-
posed rings arranged in line vertically, and
the opening which extends vertically through
each ring below the uppermost or top ring
flaring upwardly so that the surrounding
wall of the said opening forms an upwardly
and outwardly sloping seat extending circums-
ferentially of the chill and from the lower end
of the respective ring to the lower end of the
next upper ring. | |

3. In a roll-casting mold, a vertically ar-
ranged annular chill comprising intermediate
superimposed rings arranged in line vertically
with and interposed between a top ring and a
suitably supported bottom ring and pro-
vided Interiorly with upwardly and out-
wardly sloping seats extending circumferen-
tially of the chill, and the upper of adjacent
intermediate rings overlapping the sloping
seat formed internally of the lower of the

said rings, and the slopes of the seats in the

intermediate rings increasing toward the up-
per end of the chill. _

4. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-

posed rings arranged in line vertically and
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provided .each interiorly with an upwardly y wardly, and means for limiting the inward

and outwardly sloping seat extending cir-
cumterentially of the chill, and the upper of
adjacent rings below the uppermost or top
ring overhanging the seat formed internally
of the lower of the said adjacent rings. _

5. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-
posed mmtermediate rings arranged in line ver-
tically between a suitably supported bottom
ring and a top ring, with the E)wer portion of
each intermediate ring snugly embraced by
the upper portion of the next lower ring, said
intermediate rings being divided vertically
mto sections, with the joints formed between
the sections of each intermediate ring alter-
nating with the joints formed between the
sections of the next adjacent intermediate
ring or rings so that the upper of adjacent in-
termediate rings is overlapped exteriorly at
each joint thereof by a section of the lower
of the said adjacent rings. -

6. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-
posed rings arranged and held in line verti-
cally with and interposed between a top ring
and a suitably supported bottom ring, said
rings being each provided internally with an
upwardly and outwardly sloping seat extend-
ing circumferentially of the chill and having

outlets for air and gas at the top of the said
seat, which outlets are spaced circumferen-

tially of the chill.

7. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-
posed rings arranged in line vertically, and
the opening which extends vertically through
each ring below the uppermost or top ring
flaring upwardly so that the surrounding wall
of the said opening forms an upwardly and
outwardly sloping seat extending circumfer-
entially of the chill and from the lower end of
the respective ring to the lower end of the
next upper ring, and the chill being provided
at the joint between adjacent rings with out-
fets for air and gases, which outlets are
spaced circumferentially of the chill.

8. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-
posed rings arranged in line vertically, said
rings being provided internally with up-
wardly and outwardly sloping seats extend-
ing circumferentially of the chill, and one of
the opposing joint-forming surfaces of adja-
cent rings being grooved or recessed trans-
versely from the interior to the exterior of
the chill at suitable intervals circumferen-
tially of the chill.. - |

9. Inaroll-casting mold, the combination,
with an upright annular chill provided with a
lateral hole which extends from the interior
to the exterior of the chill and tapers toward
1ts outer-end, of a correspondingly tapering
plug engaging the said hole and shiftable in-

h

shitting of the plug.

10. In a roll-casting mold, the combina-
tion, with an annular vertically arranged
chill comprising superimposed rings and one
of the rings being provided with a lateral hole
extending from the interior to the exterior of
the chill, a jacket surrounding the chill-rings
and provided opposite and in registry with
the aforesaid hole with a lateral hole extend-
ing from the interior to the exterior of the
jacket, and a plug or member occupying and
movable endwise of the said hole and into the
interior chamber of the chill.

11. In a roll-casting mold, a vertically ar-
ranged annular chill comprising superim-
posed imtermediate rings arranged in line
vertically between a suitably supported bot-
tom 1ng and a top ring, with the adjacent
portions of adjacent intermediate rings over-
lapping each other circumferentially, said in-
termediate rings being divided vertically into

sections whose joint-forming ends have regis-

tering holes which extend through the said
sections, and pins or members engaging the
said holes. '

12, In a roll-casting mold, a vertically ar-
ranged chill comprising superimposed rings
divided mto sections vertically, with the up-
per of adjacent rings resting on the lower of
the said rings, and members spaced circum-

terentially of the said sections and arranged

to brace the aforesaid sections externally and
adjustable to center the upper of adjacent
rings relative to the lower of the said rings.

13. In a roll-casting mold, a vertically ar-
ranged chill comprising superimposed rings
divided into sections vertically, with the up-
per of adjacent rings resting on the lower of
the said rings; a jacket surrounding and
tormed independent of the said rings and
enough larger in internal diameter than the
rings to form a space extending circumferen-
tially of the chill between the chill and the
jacket; a removable filling occupying the
said space, and members spaced circumferen-
tially of the chill and supported from the
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Jacket and arranged to brace the aforesaid

sections externally and adjustable to center
the upper of adjacent rings relative to the
lower of the said rings.

14. In a roll-castine mold, the combina-
tion, with an annular vertically arranged
chill comprising superimposed intermediate
rings interposed between a suitably sup-
ported bottom ring and a top ring, said inter-
mediate rings being divided into sections
vertically, of a jacket surrounding the chill-
rings, and set-screws spaced circumferentially
of the chill, which set-screws are supported
from the jacket and arranged to brace the
sectional chill-rings. |

15. In-a roll-casting mold, a suitably sup-
ported upright chill provided interiorly with

115

120

125



10

15

20

25

30

35

891,309

o

vertically spaced casting-centering sloping | thelower end of and in communication with

surfaces; a suitably supported vertically

movable upper mold-part or cope arranged
to move within the upper end of the chill,
and a lower mold-part or drag having a suit-

ably supported depressible body which. 1s
provided with a cavity arranged centrally of

the lower end of and 1in communication with
the chill, said drag also comprising the follow-

ing:—a stationary casing extending circum-
- ferentially of the said depressible body; a

metal-feeding passageway extending through
the said casing and through the said depres-
sible body and communicating at 1its. dis-
charging end with the aforesaid cavity, and

means for interrupting continuity in the said

passageway at the junction of the said casing
and the said depressible body.

16. In a roll-casting mold, a stationary
upright chill provided interiorly with verti-
cally spaced casting-centering sloping sur-
faces; a suitably supported vertically mov-

able upper mold-part or cope arranged to

move within the upper end of the chill, and a
lower mold-part or drag having a depressible
body provided with a cavity arranged cen-
trally of the lower end of and in communica-
tion with the chill, said drag also comprising

thefollowing :—astationary casingfor the said
depressible body; a metal-feeding passage-

way extending through the said casing and
through the said depressible body and com-
municating at its discharging end with the
aforesaid cavity; means for interrupting con-
tinuity in the said passageway at the junction
of the said casing and the said depressible

Dbody, and a suitably supported vertically

40

movable head arranged under the said de-
pressible body. |

17. In a roll-casting mold, a stationary
vertically arranged chill provided interiorly

- with vertically spaced casting-centering slop-
ing surfaces; a suitably supported vertically

45

movable. upper mold-part or cope arranged
to move within the upper end of the chill,
and a lower mold-part or drag having a cav-

- ity arranged centrally of the lower end of and

00

39

in communication with the chill, which cav-
ity has its surrounding wall or walls and bot-
tom formed by a body of suitable sand, said

drag also comprising the following:—a sta-

tionary casing surrounding the said body of
sand : a metal-feeding passage-way extending
through the said casing and through the said
body of sand and communicating at 1ts dis-

- charging end with the aforesaid cavity; a cut-

60
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off for interrupting continuity in the said
passage-way at the junction of the said casing

‘and body of sand, and a suitably supported
vertically movable head arranged under said

body of sand.

18. In a roll-casting mold, an upright chill;

an upper mold-part or cope communicating

with the upper end of the chill, and a lower

mold-part ordrag having acavityarranged at | and in communication with the

£

the chill, said drag also comprising the fol-
lowing —ametalfeeding passageway commu-
nicating at its discharging end with the said
cavity, and a cut-off for interrupting con- 7
tinuity in the said passage-way. &
19. In a roll-casting mold, a suitably sup-
ported upright chill fprovic'-ed interiorly with
a chamber which is formed by superimposed
rings and extending from end to end of the 75
chill, said rings being provided interiorlyG:
with upwardly and outwardly sloping seats

extending circumferentially of the chill; an

upper mold-part or cope arranged and sup-

“ported as required to render it capable of be- gg

ing lowered within the upper end of the chill; -

a lower mold-part or drag having a suitably
supported depressible body extending-into

the lowermost or bottom chill-ring and pro-
vided with a cavity which communicates gs
with the chill at the lower end of the chill,"”
said drag also comprising a stationary casing

for the said depressible body; a metal-feeding
passageway extending through the said cas-

ing and through the said depressible body g0
and communicating at its discharging end--
with the aforesaid cavity, and means for in-
terrupting continuity in the said passageway

at the junction of the said casing and the said
depressible body. N 95
~20. In a roll-casting mold, a stationary -
upright chill provided interiorly with a cham-
ber which is formed by superimposed rings
and extends from end to end of the chill, said
rings being provided interiorly with upwardly 100
and outwardly sloping seats extending cir-:
cumferentiallyofthechill; an upper mold-part
or cope arranged and supported as required to
render it capable of being lowered within the .

upper end of the chill; a lower mold-part or 105

drag having a cavity which communicates
with the chill at the lower end of the chill
which cavity has its surrounding wall or
walls and bottom formed by a body of suit-
able sand which extends into the lowermost 110
or bottom chill-ring, said drag also compris=:
ing a stationary casing surrounding the said
body of sand; a metal-feeding passage-way
extending through the said casing and
through the said body of sand and communi- 115
cating at its discharging end with the afore--
said cavity; a cut-off for interrupting con-
tinuity in the said passage-way at the jumnc-
tion of the said casing and body of sand, and |
a head arranged under and instrumental 1 120
supporting the said body of sand, which head
is supported as required to render it capable
of being lowered.

21. In a roll-casting mold, a stationary
vertically arranged chill; a suitably sup- 125

ported vertically movable upper mold-part’

or cope depending into the chill-chamber,
and a lower mold-part or drag having a cav-
ity arranged centrally of the lower end of
chill, which 130
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‘which drag has a stationary casing surround-

sald drag a

cavity has its surrounding wall or walls and
bottom formed by a body of suitable sand,
said drag also comprising a stationary casing

.surroundmg the said body of sand; a metal-

feeding passage-way extending through the
said casing and through the said body of sand
and commumcatmg a,t its discharging end
with the atoresaid cavity; a cut-off for inter-
rupting continuity in the said passage-way
at the junction of the said casing and body of
sand, and a vertically movable head arranged
under said body of sand and operatwelv’ con-
nected with the cope.

22. In a roll-casting mold, a station ATy

vertically arranged chﬂl an upper mold-part

OT ¢cOpe arranﬂ'ed and a,da,pted to be lowered;

a, lower mold -part or drag comprising a de~

pressﬂale hody having a Ga,wty arranged cen-
trally of the lower end of and in communica-
tion with the chill, said drag also comprising
a head which bears said d epres&ble body and
is adapted to be lowered to accommodate the
depression of the said depressible body.

23. In a roll-casting mold, a stationary
upright chill; an upper mold- -part- or cope
arranged and adapted to be lowered within
the upper end of the chill; a lower mold-part

or drag having a cavity which is arranged at
the lower end of and 1 communication with

the chill and formed in a body of suitable
sand, which drag has a stationary casing sur-
roundmo the said body and is promded with
a metal- feeding passageway which éxtends
through the said casing and through the said
body of sand and commumcates at its- dis-
chargmﬂ* end with the aforesaid cavity; a
head arranged under the said body and
adapted to be lowered, and means whereby
the said head and body of sand and the cope
may be lowered while the chill remains sta-
tionary.

24, In a roll-casting mold, the combina-

tion, with a stationary 11pr1ght chill; an
,ugper mold - part or cope arranged and

ted to be lowered within the upper enc
of the chill; a lower mold-part or drag hav-
Ing a cawty which 1s armnged at the lower
end of and in communication with the chill
and has its surrounding wall or walls and
bottom formed by a body of mutable sand,

ing the said body of sand and is provided
with a metal-feeding passage-way which ex-

‘tends through the said casing and through

the said body of sand and commumca,tes at
its discharging end with the aforesaid cavity,
also comprising means for inter-
rupting continuity 1n the said passage-way
at the junction of the said casing and body
of sand, and a head arranged under sald bod
of sand and adapted to be lowered, of means
whereby said head and body of sand and
the cope may be simultaneously lowered
while the chill remains stationary.

25. In a roll-casting mold, a stationary

891,309

' Vertlcally arranged chill; suitably supported

blocks sEa,ced mrcumferentlally of the upper
end of the chill; an upper mold-part or cope

arranged and a,da,pted to be lowered within

the chill and comprising a casing which has
portions thereof overhanging but spaced
from the blocks, said casing being provided
above the said blocks with upright screw-
threaded holes and correspondingly threaded
screws engaging the said holes and resting
upon the blocks and a lower mold-part or
drag having a cawty arranged at the lower
end of and in commumcatwn with the chill,
which cavity has its surrounding wall or
walls and bottom formed by a body of suit-
able sand, said drag also comprising the fol-
lowing — A statlonary casing surrounding the
sald body of sand; a metal- feeding passage-
way extending throuﬂh the last- mentloned

| casing and thI'OUDh the said body of sand

and commumcatmg at its discharging end
with the aforesaid cavity; means for inter-
rupting contiuity in the said passage-way

at the junction of the said casing and body of

sand, and a suitably supported head ar-
anged under the said body of sand and
adapted to be lowered.

‘76 In a roll-casting mold, a statlonary
vertically arranged annular chﬂl an upper
mold-part or cope arranged and adapted to
be lowered within the upper end of the chill,
said cope comprising a casing which has por-
tions thereof provided with upright screw-
threaded holes and correspondingly threaded
screws engaging the said holes; a bottom
bearing for the said screws; a lower mold-
part or drag having a czwlty arranged cen-
trally of the lower end of and i N comimunica-
tion with the chill, which cavity has its sur-
rounding wall or walls and bottom formed
by a body of suitable sand, said drag also
comprising a stationary casing surroundmﬂ
the said body of sand; a metal- teeding pas-
sage-way extending throuoh the said casing
and through the said body of sand and com-
mumcatmg at its discharging ‘end with the
atoresald cavity; a cut-o for Interrupting
continuity in the said passage-way at the
junction of the said casing and body of sand,
and a head arranged under said bod v of sand
and adapted to De lowered, which head 1s
operatively connected with the aforesaid
cope-casing. '

27. In a roll-casting mold, the combina-
tion, with a stationary vertlcally arranged

_a,nnular chill; an upper mold-part or cope

arranged and adapted to be lowered within
the chill, said cope comprising a casing which
has portions projecting laterally and out-

‘wardly beyond the exterior of the chill and

spaced circumferentially of the cope, said
casing also having portions provided with u p-
right, Screw-threaded holes and correspond-
ingly threaded screws engaging the said

holes; a bottom bearing for the serews, and
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a lower n161d¢part--or drag having a cavity 1
which communicates with the chill and has

its surrounding wall or walls- and bottom

formed by a body composed of suitable sand

and adapted to be depressed, said drag com-

prising a stationary casing surrounding the |

said body of sand; a metal-feeding passage-
way which extends through the said drag-
casing and through the said body of sand
and communicates at its discharging end
with the aforesaid cavity; a cut-ofl for inter-

rupting continuity in the sald passage-way

at the junction of the said drag-casing and
body of sand, and a head
said body of sand and adapted to be lowered,
which head has portions arranged below the
said drag-casing and projecting laterally and
outwardly, of upright rods arranged exter-
nally and spaced circumferentially of the
chill, which rods have screw-threaded ends
and extend loosely through the said project-

ing portions of the sald head dnd aforesaid

cope-casing; nuts mounted on the rods under

the projecting portions of the said head, and

nuts mounted on the rods above the project-
ing portions of the cope-casing. '
98. In a roll-casting mold, the combina-
tion, with a stationary vertically arranged
annular chill; an upper mold-part or cope
supported as required to render it capable of
being lowered within the upper end of the
chill; and a lower mold-part or drag having a
cavity which communicates with the chill

~and has its surrounding wall or walls and bot-

tom formed by a body of suitable sand, said

~drag comprising a stationary casing surround-

ing the said body of sand; a metal-feeding
passage-way extending through the said cas-

ing and through the said body of sand and

4{)

5 ()

communicating atits dischargingend with the
aforesaid cavity; a cut-off for interrupting
continuity in the said passage-way at the
junction of the said casing and body of sand,
and a vertically movable head drranged un-
der said body of sand, of vertically shiftable
upright rods operatively connected with and

“supporting the said head, which rods are ar-

ranged externally and spaced circumferen-
tially of the chill and have screw-threaded

portions a suitable distance above the said

head, and suitably supported nuts engaging
the said screw - threaded portions of the

tods.

b
) |
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29. In a roll-casting mold, a lower mold-
part or drag having a cavity extending a suit-
able distance downwardly from the upper
end of the drag and formed 1n a body com-

posed of suitable sand and supported as re-
- quired to render it capable of being depressed,

said cavity having an inlet; a suitably sup-
ported vertically arranged annular chill com-

municating at its lower end and centrally

with the aforesaid cavity, and a suitably sup-

chall. .

arranged under

11

with a chamber which is érranged‘Céntrally of

the upper end of and in communication with

“the chill, said cope being arranged and adapt-

ed to be lowered within the upper end of the

30. In a roll-casting mold, a lower mold-
part or drag having a cavity extending a
suitable distance downwardly from the upper
end of the drag and formed in a body com-
posed of suitable sand and supported as re-
quired to render it capable of being lowered,

said drag comprising a stationary casing

which surrounds the said body of sand and
has a metal-feeding passage-way extending

‘through the said casing and communicating at

its discharging end with the aforesaid cavity;
a vertically arranged annular chill communi-
cating at its lower end and centrally with the

6D
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80

aforesaid cavity and mounted on the drag-

casing: a

oy BP

ranged centrally of the upper end of and mn
communication with the chill, said cope be-

suitably supported upper mold-
part or cope provided with a chamber ar-

35

ing supported as required to render it capable

“of being lowered.

'31. In a roll-casting mold, a lower mold-
part or drag having its cavity extending a
suitable distance downwardly from the upper

90

end of the drag and having its surrounding -

wall or walls and bottom formed by a body of
suitable sand, sald drag comprising a station-
ary casing which surrounds the said body of

05

sand and having a metal-feeding passage-way

extending through the said casing and com-

municating at its discharging end with the
“aforesaid cavity, said casing being provided

at its upper end and internally with an annu-

Jar recess extending around the said body of
‘sand and having itssurrounding wall beveled,

which recess is arranged concentrically rela-
tive to the aforesaid cavity; a suitably sup-

100

105

ported vertically shiftable head arranged un-

der the said body of sand; a vertically ar-

ranged annular chill communicating at its

lower end and centrally with the aforesaid

cavity, and an upper mold-part or cope hav-
ing a chamber arranged centrally of the upper
end of and communicating with the chill,
said cope being supported as required to ren-
der it capable of being lowered.

'32. In a roll-casting mold, a lower mold-
part or drag provided with a cavity having an

inlet and extending a suitable distance down-

wardly from the upper end of the drag and

‘having i*s surrounding wall or walls and bot-

tom formed by a body of suitable sand, said

110
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drag comprising a suitably supported casing
which surrounds the said body of sand; a -

vertically arranged annular chill communi-
‘cating at its lower end and centrally with the

aforesaid cavity -and comprising superim-
posed intermediate rings arranged 1n line

vertically between a top ring and a bottom
upper mold-part or cope provided | ring which is mounted on the drag-casing;
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of the top ring, and an upper mold-part or
cope supported independently of the chill
and having a chamber arranged centrally of

the upper end of and in commumcatwn with |
“the chall.

33. In a roll-casting mold, a lower mold-
part or drag having a cawty which extends
downw ardly from the upper end of the drag

and 1s provided with an inlet, said drag com-

prising a suitably suppmted casing; an up-
right chill communicating at its lower end
and centrally with the aforesaid cavity and

-comprising a solid top ring, a solid bottom

ring supported from the draﬂ -casing, and
superimposed intermediate sectwnal rings

‘between the bottom ring and top ring; ver-
‘tically compressible members ‘mounted on

the top ring; means for preventing upward
displacement of the said compressible mem-
bers, and a suitably supported upper mold-
pa,rt or cope having a chamber arranged

~centrally of the upper end of and in com-

munication with the chill.
34. In a roll-casting mold, a lower mold-
part or drag having a camty extending a

suitable distance downwardly from the up-

per end of the drag, which cavity is provided
with an inlet, said drag comprising a suitably
pported casing; a vertically arranged an-
ar chill communicating at its lower end
and centrally with the aforesa,ld cavity and
comprising superimposed rings arranged over
and supported from the drag casing; means
arranged to prevent upward dlspia,cement
of the top ring and yieldable to accommo-
date upward calorical expansion of the rings,
and an upper mold-part or cope suppoxted
independently of the chill and having a cham-
ber arranged centrally of the upper end of
1ta),nd m communmatwn with the chill-cham-
er

35. In a roll-casting mold, a lower mold-
part or drag ha,vmﬂ' a sultably supported
depressible body prowded with a cavity
which extends downwardly from the upper
end of the drag and is provided with an inlet,

sald drag comprising a stationary casmﬂ _

which extends circumferentially of the said
depressible body and is provided internally
of its upper end with an upwardly and out-
wardly sloping seat extending circumfer-
entially of the casing; an upright chill com-
municating at its lower end and centrally
with the aforesaid cavity and comprising
superimposed rings which are arranged in
line vertically over and supported from the
drag-casing and provided interiorly with up-

War dly and outwardly sloping seats extend-

ing circumiferentially of the chill, and the
slopmﬂ seat of the bottom ring bemﬂ' flush
at 1ts lower end with the upper end “of the
atoresaid sloping seat on the drag-casing

“and

ward.

1ng seat of the chill being

891,309

means for preventing upward displacement ¥ or cope having a chamber arranged centirally
| of the upper end of and in commumcauon

with the chill.

- 36. In a roll-casting mold, a lower mold-
part or drag having a cawty which extends
downwardly from the upper end of the drag
and 1s formed by suitable sand, said draﬂ
comprising a suitably su )ported casing for

the said sand and having a metal- feedmcr

passageway extending thromh the casing
communicating at its dlscharomﬂ’ end
with the aforesaid ca,wty sald casing bemD
provided internally of its upper end with an
upwardly and outwardly sloping seat ex-
tending c1rcumferent1ally of the casing; a

suitably supporied head arranged under the
sald sand and adapted to be lowered; an

upright chill communicating at 1ts lower end
and centrally with the aforesaid cavity and
provided interiorly with upwardly and out-
v sloping seats extending circumfer-
ly of the chill, and the lowermost slop-
flush at 1ts upper
end with the aforesaid sloping seat on the
drag-casing, and a suitably supported upper
mold-part or cope having a chamber ar-
ranged centrally of the upper end of and in
communication with the chill.

37. In a roll-casting mold, a lower mold-
part or drag prowded with a cavity having

entia.

‘an 1nlet &nd extending a suitable chstance

downwardly from the upper end of the drag;

“a vertically arranged annular chill COTML:-~

nicating at its lower end and centrally with
the aforesaid cavity and comprising super-
imposed Intermediate rings arranged in line

~vertically between a sultably sapported bot-

tom ring and a top ring which'is provided ex-
ternally with upwardly facing shoulders
spaced circumferentially of the chill; means
tor preventing upward dlsplacement of the
top ring and comprising compressible mem-
bers engaging the said shoulders, and a suit-
ably supported upper mold- part or cope

“having a chamber arranged centrally of the

upper end of and In commumcatlon with
the chill. |

38. In a roll-casting mold, a lower mold-
part or drag provided with a cavity having
an inlet and extending a suitable distance
downwardly from the upper end of the drag;

~a vertically arranged annular chill commu-

nicating at its lower end and centrally with

“the aforesaid cavity and comprising super-

imposed intermediate rings arranged in line
vertically between a suitably supported bot-
tom ring and a top ring which 1s provided
externally with upwardly facing shoulders
spaced circumtferentially of the chill, said
top ring having outwardly facing flat exter-
nal surtaces adjacent the said shoulders )

suttably supported jacket surrounding the

chill; plates mounted on the jacket and ex-

and a suitably supported upper mold—-nart i tendmg mto close proximity and conforming
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to the aforesald flat surfaces; compressible | of sand and resting and removable from the

members interposed between the said plates

and the aforesaid shoulders; means for hold-

ing the plates down upon the jacket, and a
suitably supported upper mold-part or cope
having a chamber arranged centrally of the
upper end of and in communication with the
chill-chamber, - o :
39. In a roll-casting mold, a lower mold-
part or drag provided with a cavity having
an inlet and extending a suitable distance
downwardly from the upper end of the drag;
a vertically arranged annular chill commu-
nicating at its lower end and centrally with

the aforesald cavity and comprising super-

imposed intermediate rings arranged in line
vertically between a suitably supported bot-
tom ring and a top ring which 1s provided ex-
ternally with upwardly facing shoulders
spaced circumferentially of the chill; a suit-
ably supported jacket surrounding the chill

“and provided at its upper end with laterally
"and outwardly projecting lugs spaced circum- -
ferentially of the jacket; plates resting on:
5 the said fugs and overlapping the aforesaid
shoulders; compressible members interposed

between the said plates and the shoulders;

“means for preventing upward displacement

o0
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45

- 50

- pendently
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of the said plates, and a suitably supported

upper mold-part or cope having a chamber

arranged centrally of the upper end of and 1n
communication with the chill-chamber.

40. In a roll-casting mold, a lower mold-
part or drag provided with a cavity having
an inlet; a vertically arranged annular chill
communicating at its lower end with the
said drag-cavity; an upper mold-part or cope
provided with a chamber which -extends
from end to end of the cope and communi-
cates with the chill, said cope consisting of an
upper part and a lower part and comprising
the following:—a body of suitable sand
forming the surrounding wall or walls of the
inner end-portion of the cope-chamber and
shaped to form the inner end-portion of the
upper neck of the roll and instrumental m

‘the formation of the lower cope-part; a cas-

ing surrounding the said body of sand and
comprising an inner section which supports
and extends around the said body of sand
and a suitably supported outer section ex-
tending around the said inner section, said
inner casing-section being supported irom
the outer casing-section as required to render
the former capable of being lowered inde-
of the latter; a body of suitable
sand forming the surrounding wall or walls

of the remainder of the cope-chamber and

shaped to form the wabble-forming outer
end-portion of the aforesaid roll-neck and a

feeding head above the said wabble-forming

nortion and instrumental in the formation ot
the upper cope-part, and a casing surround-

inner casing-section of the lower cope-part.
41. In a roll-casting mold, a lower mold-

_part or drag provided with a cavity haV_iIlg“l
‘an inlet; a vertically arranged annular chil

communicating at its lower end with the said

“drag-cavity; an upper mold-part or cope pro-

vided with a chamber which extends from

65

70

end to end of the cope and communicates

with the chill, said cope consisting of an up-
per part and a lower part and comprising the
following :—a body of suitable sand forming
the surrounding wall or walls of the immer

‘end-portion of the cope-chamber and shaped

to form the inner end-portion of the upper
neck of the roll and instrumental in the for-

70

80

mation of the lower cope-part; a casing sur-

rounding the said body of sand and compris-
ing an inner section which supports and ex-
tends around the said body of sand and an
outer section extending around the said 1n-
ner section and supported independently ot
the chill, said inner casing-section being sup-
ported from the outer casing-section as re-

quired to render the former G&Fable of being -

lowered independently of the latter; a body
of suitable sand forming the surrounding
wall or walls of the remainder of the cope-
chamber and ‘shaped to form the wabble-
forming outer end-portion of the aforesaid
roll-neck and a feeding-head above the said
wabble-forming portion and instrumental in
the formation of the upper cope-part, and a

casing surrounding and supporting the last-

‘mentioned body of sand and resting on the

inner casing-section of the lower cope-part.

42, In a roll-casting mold, a lower mold-
part or drag provided with a cavity having
an inlet: a vertically arranged annular chill
communicating at its lower end with the said
drag-cavity; an upper mold-part or cope pro-
vided with a chamber which extends from
end to end of the cope and communicates
with the chill, said cope comprising the fol-
lowing :—a body of suitable sand forming the

surrounding wall or walls of the inner end-

portion of the cope-chamber; a casing sur-
rounding the said body of sand and compris-
ing an inner section which supports and ex-
tends around the said body of sand and a
suitably supported outer section extending
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around the said inner section, satd outer cas-

ing-section being provided at its upper end
and externally with a laterally and out-
wardly projecting annular flange, and said
inner casing-section provided at 1ts upper
end and externally with a laterally and out-
wardly projecting annular flange overhang-
ing but suitably spaced from the first-men-
tioned flange; bolts arranged with their
heads countersunk in the under side of the

flange of the outer casing-section and with
) _ their shanks extending upwardly through
‘ing and supporting the last-mentioned body | the flange of the inner casing-section;nuts on

120
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the said shanks at the top of the last-men- | tioned body of sand and restmﬂ* on the first-
tioned flange; screws screwed into and ex- | mentioned cope-casing-section. 1¢
tending through the last-mentioned flange In testimony whereof, I sign the foregoing
into engagement with the upper end of the | specification,in the presence of two witnesses,

5 outer ca,smﬂ'-sectlon a body ?suitable sand RALPH HENRY WEST.
forming the surroundmg Wall or walls of the Witnesses:
remainder of the cope-chamber, and a casing C. H. DoORER,
surrounding and supporting the last—men— . B. C. Brown,
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