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UNITED STATES

PatenT OFFICE.

WILLISON A. COCHRAN, OF APOLLO, PENNSY'LVANIA.,

CHILL-MOLD.

SPECIFICATION forming part of Letters Patent No. 649,044, dated May 8, 1900,
Application filed July 3, 1899, Serial No, 722,710, (o model.)

To all whom & may conceriv:

Beitknown thatI, WirLisoNn A.COCHRAN,a
citizen of the United States,residing at Apollo,
in the county of Armstrong and State of Penn-
sylvania, have invented a new and useful
Chill-Mold, of which the following is a speei-
fication. :

My invention relates to improvements in
chill-molds especially adapted for the casting
of chilled rolls for metal-working, such rolls
having either plain or grooved surfaces, al-
though the improved mold is well adapted to
casting other articles than rolls, which arti-
cles are required to have a chilled surface.

The object of the invention is to provide a
simple and substantial construction of chill-
mold arranged to permit of the ready expan-
sion and contraction of the metal during the
pouring operation and solidification, respec-
tively, such improved mold adapted to move
inward in order to follow the contraction of
the solidifying metal and to maintain such
relation to the casting as to insure practically
a uniform depth of ehill at all points of the
chilled surface.

With this end in view the invention in its
generic aspect consists of a chill-mold cored to
provide a plurality of longitudinal passages
arranged in series around the mold-cavity,
each cored passage having an ingress-port
and an egress-port at its respective ends for
theadmission and escape of the fluid required
for heating and cooling the mold.

The invention further consists of a chill-
mold constructed of a plurality of comple-
mental sections assembled in alined relation
to form a mold-cavity and said sections con-
fined closely in yieldable relation for expan-
sion and contraction thereof, each mold-sec-
tion having one or more circulation-passages
with proper ports at the respective ends
thereof for the ingress and egress of a circu-
lating fluid.

Theinvention further consistsin the novel
construction and arrangements of parts,which
will be hereinafter more fully described and
claimed. ‘

To enable others to understand the inven-
tion, I have illustrated different embodiments
thereof in the accompanying drawings, form-
inga partof thisspeeification, andin which—

Figure 1 is a vertical sectionn! elevation of

‘the various parts of such apparatus.

a complete apparatus having the improved
chill-mold assembled in operative relation to
Fig. 2
is a horizontal sectional plan view through
the improved chill-mold, the plane of the
section being indicated by the dotted line 2 2
of I'ig. 1. TFig. 3is a vertical section through
another embodiment of the chill-mold, and
Fig. 4 is a horizontal section on the line 4 4
of Fig. 8. Tigs. 5 and 6 ave vertical and
horizontal sections of another embodiment
of the improved chill-mold, illustrating a dif-
ferent means for holding the complemental
sections in proper relation, the plane of sec-
tion of Fig. 6 being indicated by the line 6 6
of Fig. 5. Figs. 7 and 8 are vertical and
horizontal sections of still another form of
the chill-mold, the samerepresenting asingle-
piece cored mold having a plurality of longi-
tudinal circulating-passages, the plaie of
section of Fig.8 being indicated by the dotted
line 8 8 of Fig. 7.

The same reference-numerals are used to
indicate like and corresponding partsin each
of the several figures of the drawings.

In order that others may understand the
application of my improved chill-mold, T have
illustrated the preferred embodiment thereof
in operative relation to an ordinary casting
apparatus by Fig. 1 of the drawings, refer-
ring more particularly to which the numeral
10 indicates the bottom or drag, which con-
tains a sand or loam filling 11, forming the
bottom neek-wabble and a portion of the run-
ner-gate. With this botiom or drag commu-
nicates the runner-elbow 12, and the rinner-
spout 13 is coupled to this elbow, said spout
having the ordinary runner-box 14. The
members of a divided flask are indicated at
15 16, said flask having a sand or loam filling
17, forming the top neck-wabble and sink-
head.

The preferred form of the improved chill-
mold is indicated by the numeral 18 in Figs.
1 and 2 of the drawings, said chill-mold oc-
cupying the ordinary relation to the bottom
10 and the flask 15 16 in Iig. 1. The chill-

mold shown by said Ifigs, 1 and 2 consists of
a plarality of complemental members or sec-
tions 19, each of which is formed or cast ina
single piece in the form of a segment of a cir-
The mold may consist of any desired
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number of these segmental complemental
members, which are adapted to be assembled
together in abutting relation, as shown by
Fig. 2, to produce a complete circular mold-
cavity, and these abutting complemental
members are joined or confined together by
any suitable means in order to hold them in
their proper assembled relation to form the
complete mold. Each segmental member 19
of the mold has closed ends 20, the same be-
ing disposed radially to the axis of the com-
plete mold in order that the members may
meet or abut throughout the width of the end
faces. Tachsection is furthermore provided
with radial flanges 21 22, which are formed in-
tegral therewith, said flanges being arranged
at or near the respective ends of the section

and extending the full length thereof. Inthe

embodiment of the invention shown by Fig. 2
the longitudinal radial flanges 21 22 are dis-
posed within the planes of the closed ends 20
of the sections, and on the assemblage of these
sections 1o form the mold the end faces 20 of
said sections abut on lines radial to the axis
of the mold, while the flanges 21 22 on adja-
cent sections or members 19 are spaced in
parallel relation, such spaces extending the
fulllength of the mold and adapted to receive
a suitable filling, such as sand or loam,which
fillings serve to close the joints between the
mold-sections for the exclusion of air from
the metal contained in the mold-cavity. Each
section of the mold is united toadjacent mold-
sections by a series of bolts 23, which pass
through suitable openings provided in the
parallel langes 21 22, and in the type of mold
shown by Fig. 2 each bolt is equipped with a
pairof nuts 24, one of which nutsisserewed on
the bolt to bear against a flange on one mold-
section. Theothernutof the pair on each bolt
occupies a spaced relation to one flange on
the adjacent mold-section, thus permitting a
coiled spring 25 to be placed on the bolt be-
tween said spaced nut and the flange of the
mold-section. It will be noted that the plu-
rality of complemental sections are united to-
gether at numerous points by bolts which are
cquipped with springs that tend normally to
force the mold-gections into elose abutting re-
lation; butthese mold-sections areadapted to
be expanded by admitting thereto a heated
fluid, such as steam, or they are contracted
by supplying to the heated mold a cooling me-
dium, such as cold water, whereby the mold
may contract to closely conform to the me-
tallic cagting during the solidification thereof
in order togive to the castinga uniform depth
of chilled surface throughout the entire area
thercof exposed to contact with the mold.
Tor the circulation of the heatable and cool-
ing medium I construct each sectional mem-
ber of the mold with one or a plurality of pas-
sages 26, which are cored out during the proe-
ess of casting or making the mold-section.
In Fig. 2 of the drawings each section or mem-
ber of the mold is represented as having two
circulation-passages, which are separated or

divided by an intervening wall, said passages
extending nearly the full length of the mold-
section. Kach passage in said mold-section
has ports for the ingress and egress of the cir-
culation fluid, the ingress-port 27 being pref-
erably located at the lower extremity of the
longitudinal passage 26, while the egress-port
28 is at the upper extremity of said longitu-
dinal passage. Theheating and cooling fluids
are to be supplied to the passages 26 after the
mold shall havebeen assembled properly with
respect to the bottom or drag and to the flask,
and to provide for the supply and exit of the
fluid to the mold the ports 27 28 open through
the vertical face of the mold instead of through
the upper-and lower extremities of the mold-
sections, whereby the ports lie radially and
horizontally to the vertical axis of the mold-
cavity. Anysuitableappliance may be adopt-
ed for supplying the fluid to and conveying
the same from the passages 26 of the chill-
mold; but as this appliance eonstitutes no
part of the present invention I have not con-
sidered it necessary to illustrate or describe
the same.

Another feature of my improved sectional
chill-mold consists in the provision of means
by which the complemental members of the
sections have interlocking connection along
the radial meeting faces thereof, such inter-
locking joints tending to preserve the aline-
ment of the mold-sections during the opera-
tion of assembling the mold with respect to
the casting apparatus. IKach member or sec-
tion 19 is provided in one closed face 20 with
a longitudinal rib 29, arranged midway the
depth of the face and protruding a proper
distance therefrom, while the other radial
face 20 of said section or member has a lon-
gitudinal grecove 30. The members or sec-
tions of the mold are placed in position for
the closed radial faces 20 thereof to abut one
against the other and for the rib 29 of one
section to fit in the groove 30 of an adjacent
section; but it is necessary to slip the final
sectional member endwise into place to fill
the gap between the contiguous seections, thus
connecting all the sections by interlocking
joints.. After the mold sections or members
shall have been properly brought together
the bolts 23 may be fitted in the flanges, the
springs 25 placed in position, and the nuts
24screwed on the bolts tocompress the springs
and assist the bolts in holding the mold sec-
tions or members 19 in position to form a com-
plete circular mold-cavity.

In the embodiment of the mold shown by
Tigs. 8 and 4 it is composed of a series or plu-
rality of cored sections each having a single
longitudinal passage 26, provided with the
ingress and egress ports at its opposite ends
and adapted to have interlocking connection
along its vertical faces with adjacent sections;

70

75

8o

85

[¢]¢]

95

100

105

110

115

120

123

130

but the mold-sections themselves are mnot -
flanged, as in IFigs. 1 and 2, because I have
represented an equivalent clamping means
for the flanges and bolts for holding the mold-
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sections in their alined positions to form a
complete circular mold-cavity. This locking
means consists of a number of annular bands,
a series of three of such bands being shown
by Fig. 3 at 31 32 33, arranged to closely cir-
cumscribe the sectional mold at different
points. Each eircumseribing-band consists,
preferably, of a number of sections equal in
length to the width of the mold-sections and
provided with radial flanges 54, said flanges
on the band-sections arranged to meet and
abut in the plane of the abutting spaces of
the mold-sections, (see Fig. 4,) whereby the
joints between the sections of the bands are
coincident with the joints of the mold-sec-
tions. The bolts 85 pass through the flanges
of the band-sections, each bolt having a nut
36 and a coiled spring 37. The circumserib-
ing sectional bands have their members held
yieldably together for the purpose of closely
holding the complemental members of the
sectional mold, and these sectional spring-
controlled bands permit the members of the
mold to expand and contract, so that the mold
will closely follow the contour of the casting
during solidification thereof.

The chill-mold embodying the principles of
this invention and shown by F'igs. 5 and 6
of the drawings consists of sections or mem-
bers of aless number than the molds of Iigs.

2 and 4, the mold of TFig. 6 comprising quad-

rantal sections each having a plarality of
cored passages 20, each mold-section being
shown by Fig.6 as having a series of three pas-
sages separated by intervening bridge-walls
and each passage having the ingress and
egress ports 27 28. The quadrantal sections
abut one against the other and are united by
the interlocking joints; but in lieu of the
spring-actuated bolts T have shown the mold-
sections as having the radial longitudinal
flanges 38, adapted to meet orabut laterally
one against the other in pairs, such flanges
being apertured for the reception of the fas-
tening-bolts 39.

The chill-mold illustrated by I'igs. 7 and 8
is shown as cast in a single piece of metal,
the mold being designated in its entirety by
the numeral 40. This mold has a continuous
series of independent circulation-passages 41
cored therein during the operation of casting
the mold, and each ecirculation-passage has
the ports opening horizontally through the
eylindrical surface of the mold for the ingress
and egress of the heating or cooling fluid.

In each of the molds herein shown and as
different embodiments of this invention I pre-
fer to employ the trunnions 42, located at dia-
metrically - opposite points, such trunnions
adapted for the reception of means by which
the mold may be conveniently handled.

In the end faces of the mold are the cavi-
ties 43, adapted to receive flanged ends of the
bottom or drag 10, and the flask-section 15, as
shown by Fig. 1, for the purpose of making
a close joint between each part or element
with which the mold engages.

After the mold is properly fitted to the bot-
tom or drag and the flask a heating medium,
such as steam, is admitted by the ports 27 to
circulate throngh the passages 26 and escape
by the ports 28, such fluid heating the mold up
to the required temperature. The fluid metal
may now be run into the apparatus through
the runway and gate to fill the mold-cavity.
Cold water may be admitted to the circula-
tion-passages for contracting the mold dur-
ing the operation of solidifying the easting,
and the mold is thus caused to closely con-
form and follow the solidifying casting in
order to impart a uniforim chill to all surfaces
of the casting exposed to contact to the mold.

Changes may be made in the form and pro-
portion of some of the parts while their es-
sential features are ratained and the spirit of
the invention embodied. ITence I donot de-
sire to be limited to the precise form of all
the parts as shown, reserving the right to
vary therefrom.

Having thus deseribed the invention, what
I claim is—

1. An annular chill-mold comprising a se-
ries of segmental complemental members as-
sembled into abutting relation on lines radial
to the axis of the mold-cavity produced by
the members, each member having a longi-
tudinal cireulation-passage which terminates
in ports arranged to open through the exter-
nal lateral face of the section, and means for
confining the mold-sections yicldably in their
abutting relation, substantially as desecribed.

2. Anannular chill-mold comprising a plu-
rality of segmental complemental hollow sec-
tions, assembled into abutting relation on
lines radial to the axis of the mold-cavity,
and said seetions coupled by interlocking
joints at their abutting faces, the chamber in
each mold-section forming a longitudinal eir-
culating - passage which has ports opening
through the lateral external face of the sec-
tion, and means for yieldably holding the
sections in place, substantially as deseribed.

3. An annular chill-mold comprising a plu-
rality of ecomplemental hollow sections as-
sembled into abutting relation on lines radial
to the mold -cavity, interlocking ribs and
grooves in the abutting faces of the mold-
sections, eirculation-passages in said mold-
sectionsand having ports which open through
the external faces thereof, and clamping de-
vices for holding the mold-sections in yield-
able abutting relation, substantially as de-
seribed.

4. A chill-mold comprising a series of com-
plemental members assembled into abutting
relation on lines radial to the axis of the mold-
cavity, and spring-controlled clamping de-
vices connected with the mold members to
hold them closely together, substantially as
described.

5. A chill-mold comprising a series of com-
plemental members each having passages and
assembled in abutting relation on lines ra-
dial to the mold-cavity, bolts connecting the
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mold members together, and springs fitted to
said Dbolts for thelatter to yield to the expan-
sion or contraction of the mold, substantially
as described.

6. A chill-mold comnprising a series of com-
plemental members eachhaving passages and
assembled into abutting relation, sectional
bands arranged to circumseribe the sectional
mold, and bolts provided with tension-springs

ro and connecting the members of the sectional

bands, the joints between the sections of each
band lying coincident with the joints be-
tween the mold-sections.

In testimony that I claim the foregoing as

my own I have hereto affixed my signaturein 15

the presence of two witnesses.
WILLISON A. COCHRAN.
Witnesses:
J. Ross COLEHOUN,
THEODORE DALTON.
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