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To all whom it may concern: 
Be it known that I, THOMAs D. WEST, a 

citizen of the United States of America, re 
siding at Cleveland, in the county of Cuya 
hoga and State of Ohio, have invented cer 
tain new and useful Improvements in Molds 
for Making Metal Castings; and I hereby 
declare the following to be a full, clear, and 
exact description 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 in 

molds for making metal castings, and more 
especially to a mold suitable for use in cast 
ing an annular object, such, for instance, as 
a car-wheel. 
The primary object of this invention is to 

provide a mold having appurtenances where 
by a body of hot metal is treated in the mold, 
upon the formation of a crust on the said 
body of metal, with a heat-absorbing 
medium, such, for instance, as air or gas or 
any blowable fluid, substance or material, 
by causing said heat-absorbing medium to 
pass through the mold between said crust 
and the crust-facing portion of the mold and 
to carry off heat from the metal while the 
crusted body of metal or casting is within 
the mold and thereby beneficially affect or 
influence the casting in any one or more of 
various ways, such, for instance, as increas 
ing the depth or hardness of chilling beyond 
the chilling or hardening capacity of a metal 
chiller or chill, or hardening the surface of 
any casting while the casting is within the 
mold, or effecting molecular changes in the 
casting to better qualify it to withstand any 
ordinary or special service to which it may 
be subjected, or preventing contraction 
cracks in the casting, or rendering the cast 
ing stronger or more durable or producing 
what I term an “inside' chilling-that is, 
a chilling of the casting at a point spaced 
inwardly from the surface of the casting. 
Another object is to construct a mold of 

the character indicated which is more es 
pecially adapted for use in casting a cir 
cular object, such, for instance, as a car 
wheel or roll, and has a circular chamber for 
receiving molten-metal, and to provide the 
mold with Such appurtenances, that, upon 
the formation of a peripheral crust on the 
body of hot metal supplied to said chamber 
and the creation of an annular space next 
exteriorly of and surrounding said crust 
while the crusted body of metal or casting 
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is within the mold, air or other fluid or heat 
absorbing medium may be supplied to said 
Space and around said body of metal or cast 
ing and caused to escape from the mold upon 
the absorption of heat from the metal by 
said heat-absorbing medium. 
Another object is to have the mold pro 

vided with passageways for supplying a 
fluid or heat-absorbing medium to the afore 
said space and with passageways for dis 
charging fluid from Said space, and to have 
communication through said passageways 
controlled by suitably opened valves or 
closures which normally obstruct said pas 
Sageways and in their normal and passage 
Way-obstructing positions participate in the 
formation of the molten-metal-receiving 
chamber of the mold. 
Another object is to have the valves or 

closures which control communication 
through the fluid-supply passageways of the 
mold arranged and adapted to be opened by 
the supply of fluid or other heat-absorbing 
medium under pressure to said passageways. 
Another object is to have the aforesaid 

fluid-discharging passageways of the mold 
formed in a chill instrumental in forming 
the molten-metal-receiving chamber of the 
mold and to utilize the lateral and outward 
expansion of said chill by heat in opening 
the valves or closures which normally ob 
struct communication through said passage 
Ways. 
Another object is to have the last-men 

tioned valves or closures arranged to open 
into the molten-metal-receiving chamber of 
the mold and provided with stems attached 
to the casing of the cope of the mold or to 
any other stationary object which is not af 
fected by the lateral and outward expansion 
of the chill by heat, and to have said stems 
during the operation of the mold expand 
endwise and inwardly by heat during the 
lateral and outward expansion of the chill 
by heat and thereby operate in conjunction 
with said expansion of the chill to insure an 
ample opening of said valves or closures. 
Another object is to have the passageways 

employed in Supplying a heat-absorbing 
medium to the molten-metal-receiving cham 
ber of the mold formed in the aforesaid chill 
and to retain the valves or closures which 
control communication through said passage 
ways in their closed position during any 
lateral and outward expansion of the chill 
by heat preparatory to the supply of said 
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heat-absorbing medium under pressure to 
said passageways. 
Another object is to provide a mold of the 

character indicated which is especially suit 
able for use in casting a metal car-wheel 
having a flange at one end of the tread-form 
ing portion of the wheel, and to have the 
mold so constructed that a car-wheel being 
cast in the mold shall have its tread and its 
throat chilled or hardened without having 
the flange chilled or hardened to an extent 
that would render said flange unduly brittle 
and thereby susceptible of being readily 
broken off or chipped. 
Another object is to provide a mold hav 

ing a core with means whereby said core and 
any core-surrounding bulky body of hot 
metal may be rapidly cooled to any desired 
degree before removal of the casting from 
the mold to prevent the creation of undue 
strains in the outer portions of the casting 
With these objects in view, and to the end 

of attaining other advantages hereinafter 
appearing, this invention consists in certain 
features of construction, and combinations 
and arrangement of parts, hereinafter de 
scribed, pointed out in the claims, and illus 
trated in the accompanying drawings. 

In said drawings, Figure 1 is a central 
vertical section of a mold embodying my in 
vention and ready for pouring. Fig. 2 is 
a vertical section taken centrally and Ver 
tically through the core of the mold along 

35 

40 

45 

50 

60 

65 

the line 2–2, Fig. 1, looking in the direc 
tion indicated by the arrow. Fig. 3 is a 
horizontal section on line 3-3, Fig. 2, look 
ing downwardly. Fig. 4 is a horizontal Sec 
tion on line 4-4, Fig. 2, looking down 
wardly. Fig. 5 is an inner side view taken 
along the line 5-5, Fig. 1, of a portion of 
the annular chill shown employed in form 
ing the central mold-part, looking outwardly. 
Portions are broken away in Fig. 5 to more 
clearly show certain features of constric 
tion. Fig. 6 is a horizontal section on line 
6-6, Fig. 5, looking downwardly. Fig. 7 is 
a horizontal section on line 7-7, Fig. 5, 
looking downwardly. Fig. 8 is a central 
vertical section showing the greater por 
tion of the mold and substantially corre 
sponding with Fig. 1 except that in Fig. 8 
a car-wheel-forming casting is shown formed 
in the mold, and the chill or central mold 
part is shown expanded laterally and 
outwardly by heat and a space is shown 
formed next exteriorly and circumfer 
entially of the casting between the cir 
cumferential surface of the casting and 
the surrounding wall of the casting-contain 
ing chamber of the mold, and the valves em 
ployed in controlling the passage of a heat 
absorbing medium through said space are 
shown in an open position. Fig. 9 is a hori 
zontal section on line 9-9, Fig. 1, looking 
upwardly. Fig. 10 is a bottom plan of the 
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mold and drawn on a smaller scale than 
Figs. 1, 2, 3, 4, 8 and 9. Figs. 5, 6 and 7 are 
drawn on a larger scale than Figs. 1, 2, 3, 
4, 8 and 9. 
The mold illustrated consists in the main 

of an upper mold-part or cope, a lower mold 
part or drag, and a central mold-part which 
is shown formed in the main by a chiller or 
chill. 

Referring to said drawings, A indicates 
the vertically arranged annular metal casing 
of the lower mold-part or drag and rests 
on a horizontally arranged metal plate 13 
forming the bottom of the drag. The drag 
is rammed with sand 14 or substantially 
nonchilling material, and the top or upper 
portion of the body of packed sand 14 of 
the drag has the contour required to form 
the bottom of the casting. 
B indicates the vertically arranged suit 

ably supported annular metal casing of the 
upper mold-part or cope. The cope is 
rammed with sand 15, and the body of 
packed sand 15 of the cope has its bottom 
or lower portion contoured as required to 
form the top of the casting. The cope and 
the drag are spaced vertically to form a 
chamber C between them, which chamber is 
enlarged diametrically and annularly at its 
lower end, as at 12. The central mold-part 
comprises a vertically arranged annular 
chiller or chill D which is instrumental in 
forming the surrounding wall of the cham 
ber C. The chill D is of cast iron or other 
metal. 

Fig. 8 shows a car-wheel H. cast in the 
mold, and referring to said figure of draw 
ings, h indicates the annular flange formed 
on and externally of the wheel at one end 
of the wheel, which flange has a rounded 
peripheral surface, and the throat 16 of the 
wheel is formed at the junction of the inner 
side of said flange and the tread 17 of the 
wheel. The flange of a car-wheel to be cast 
in the mold illustrated is obviously therefore 
formed next above the outer portion of the 
drag. The lower portion of the central mold 
part is shaped internally as required to form 
the upper portion of said flange. The body 
of packed sand 14 of the drag is contoured 
as required to form the lower portion of 
said flange, and consequently the outer por 
tion of the rounded periphery of said flango 
is formed by a body of substantially non 
chilling material. 
As shown in Figs. 1 and 8 the internal 

annular surface 18 of the upper portion of 
the chill D is instrumental in forming the 
tread 17 of the wheel, and said chill next 
below the lower end of said surface is shaped 
internally as required to form the throat 16 
of the wheel, and the throat-forming portion 
19 of the internal surface of the chill is ar 
ranged to participate in the formation of 
the top wall of the diametrically enlarged 
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ing ends with the inlets 31 of the chamber a 
and are consequently employed in conduct 
ing air or other fluid or heat-absorbing me 
dium under pressure to said chamber. 
The chill D is provided, in its lower por 

tion and above the recess d, (see Figs. 1, 6 
and 8) with cavities 33 which are arranged 
externally of the chamber C and spaced 
from and circumferentially of said chamber. 
The chill D is provided interiorly, between 
the upper or inner portion of each cavity 
and the internal surface of the chill, with 
passageways 34 which are arranged sub 
stantially horizontally and radially of the 
chill. Each passageway 34 connects at its 
outer end with a cavity 33 and at its inner 
end connects with and is adapted to dis 
charge into the chamber C at a point above 
but in proximity to the throat-forming por 
tion 19 of the chill and consequently at a 
oint above but in proximity to the flange 
orming portion of the chill. Each passage 
way 34 has its discharging end flaring, 
as shown in Fig. 6, toward the chamber C 
so as to form an annular beveled seat 35 for 
a correspondingly beveled valve G which in 
its normal position is closed and arranged 
flush at its face with the internal surface of 
the chill and participates in the formation 
of the surrounding wall of the chamber C. 
Said seat 35 therefore faces and flares to 
ward the chamber C so as to result in the 
distribution within the adjacent portion of 
said chamber of any fluid or material dis 
charged into said chamber from said pas 
sageway upon opening said valve. Said 
valve normally forms a closure for the dis 
charging end of and obstructs communica 
tion through said passageway. Said valve 
is provided with a stem g arranged centrally 
and extending longitudinally of Said pas 
sageway. Each passageway 34 has its end 
portion which connects with the adjacent 
cavity 33 larger transversely than the dis 
charging end of said passageway (see Fig. 
6) to receive a disk or piston I which is 
mounted on and secured to the valve-stem g 
arranged. Within Said passageway, and a 
spiral spring J, which is interposed between 
the said piston and a laterally and out 
wardly facing shoulder 36 with which the 
chill is provided at the inner end of said 
transversely larger portion of said passage 
way, exerts some pressure against the inner 
face of said piston and thereby acts to re 
tain the valve connected with said piston in 
its closed and normal position. Said piston 
is therefore in its outer position in the nor 
mal and closed position of the connected 
valve and is moved inwardly and endwise of 
the transversely larger portion of the pis 
ton-engaging passageway to open said valve. 
Said piston is enough Smaller transversely 
than said portion of said passageway to 
form an annular space circumferentially of 
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the piston and the chill D is provided with 
lugs 37 which are spaced circumferentially 
of the spring J pressing against the inner 
face of said piston which is spaced out 
wardly from said lugs in the closed and nor 
mal position of the valve connected to said 
piston. Said lugs 37 are arranged to limit 
the movement of said piston in the direction 
required to open said valve. 

By the construction hereinbefore de 
scribed it will be observed that the chill D 
is provided with fluid-conducting passage 
ways which are spaced circumferentially of 
the chamber C and connect with said cham 
ber at the tread-forming internal surface of 
said chill next adjacent or in close proximity 
to the throat-formling internal surface of 
the chill and are continually in communica 
tion, through the medium of the cavities 33, 
recess d, perforations 30, chamber a and 
branch-pipes 32, with the fluid-supply pipe 
E. Upon opening the valve e of the last 
mentioned pipe air, fluid or other heat-ab 
sorbing medium supplied by said pipe is 
conducted through the branch-pipes 32 into 
the chamber a and thence through the per 
forations 30 and recess d into the cavities 
33 and to the outer faces of the pistons 
and at the circumferential surfaces of Said 
pistons into the passageways 34 and exerts 
enough pressure against Said faces of Said 
pistons to actuate said pistons in the direc 
tion required to effect the opening of the 
connected valves G against the action of the 
springs J. Obviously said valves upon hav 
ing been opened will as long as air or other 
fluid or heat-absorbing medium is supplied 
under pressure to the outer faces of said 
pistons be retained in open position against 
the action of said springs to permit the dis 
charge of said air or other fluid or heat 
absorbing medium by the passageways 34 
into the chamber C. 

I would here remark that the clearance 
around the pistons I does not interfere with 
the actuation of the pistons to open the con 
nected valves by the fluid under pressure 
conducted to the outer faces of the pistons, 
because said faces are large enough in area 
to enable the sudden supply of fluid under 
pressure to them to effect said actuation of 
the pistons. With the clearance shown 
around the pistons in Fig. 6 said fluid is 
preferably under a pressure of from fifty to 
eighty pounds per Square inch. 

Each valve G (see Figs. 5 and 6) is shown 
provided with orifices 38 which are in com 
munication at their inner ends with the pas 
sageway 34 normally obstructed by said 
valve and converge toward and are ar. 
ranged to discharge at the central portion of 
the face of said valve into the annular space 
formed next exteriorly of and around the 
casting during the cooling or construction of 
the casting. The discharge of air or other 
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fluid or heat-absorbing medium into said 
space from Said passageway through said 
orifices successfully supplies such heat-ab 
sorbing medium directly in front of said 
valve during the discharge of air or other 
fluid or heat-absorbing medium into said 
space at the circumferential surface of said 
valve. The casting formed in the mold ob 
viously contracts horizontally or diametri 
cally when it cools or becomes Smaller in 
external diameter during the cooling proc 
ess and thereby frees the chill D, and obvi 
ously during the first cooling and contrac 
tion of a casting formed in the mold said 
chill expands laterally and outwardly by 
heat. 

In carrying out my invention in the cast 
ing of a chilled car-wheel chillable molten 
iron or metal is used and the mold illus 
trated is poured. As soon as a peripheral 
chilled crust has formed on the body of hot 
chillable metal supplied to the chamber C 
during the pouring of the mold the normal 
cooling or contraction of the crusted and 
circumferentially chilled body of metal or 
casting and the lateral and outward expan 
sion of the chill D by heat during said cool 
ing or contraction of said crusted and cir 
cumferentially chilled body of metal or 
casting creates an annular space next ex 
teriorly of and surrounding said crusted and 
chilled body of hot metal or casting, where 
upon the valve e of the pipe E is opened 
to supply air or other fluid or heat-absorb 
ing medium under pressure to the outer 
faces of the pistons I and thereby effect a 
prompt opening of the valves G so as to 
supply said heat-absorbing medium through 
the passageways 34 to the aforesaid space. 
As the passageWays 34 are Spaced circum 
ferentially of the chamber C, as hereinbe 
fore indicated, obviously said heat-absorb 
ing medium is supplied to said space formed 
next exteriorly of and around the throat 
forming and tread-forming circumferential 
surfaces of the casting during the cooling 
or contraction of the casting at points 
spaced circumferentially of the casting 
while said casting is within the mold. The 
heat-absorbing medium Supplied to said 
space created next exteriorly of and around 
the throat-forming and tread-forming cir 
cumferential Surface of the casting while 
the casting is cooling or contracting within 
the mold absorbs heat from the metal and 
rises within said space and escapes to the 
external atmosphere from the upper portion 
of said space through passageways 40 which 
(see Figs. 1, 5, 7 and 8) are formed in the 
upper end of the chill D. The passageways 
40 are spaced circumferentially of and ex 
tend laterally and outwardly from the up 
per portion of the chamber C and arranged 
in close proximity to the cope. The passage 
ways 40 therefore connect at their inner ends 

with the chamber C and discharge at their 
outer ends into the external atmosphere. 
Each passageway 40 flares at its inner end 
to the internal tread-forming surface of the 
chill D so as to form an inwardly flaring or 
beveled valve-seat 42 (see Fig. 7) for a cor 
respondingly beveled metal valve K which 
is normally in its closed position, engaging 
said seat and arranged flush at its face with 
said surface of said chill. Said valve is 
provided with a metal stem is arranged 
centrally and longitudinally of said passage 
way, and the latter has its outer end-portion 
enlarged and extending to the top of the 
chill, and said stem within said enlarged 
outer end-portion of said passageway is 
Screw-threaded externally and engages a 
correspondingly screw-threaded hole formed 
in a lug b which is formed on the cope 
casing B and depends from said cope-casing 
into said outer portion of said passageway, 
and said stem is spaced outwardly from the 
inner end of said enlarged portion of said 
passageway to accommodate lateral and out 
ward expansion of the chill D by heat. It 
will be observed therefore that the valves 
K are attached to the cope-casing B and 
consequently supported from the cope and 
independently of the chill D, and obviously 
therefore although said valves are closed in 
the normal condition of said chill any lat 
eral and outward expansion of said chill 
by heat will result in the movement or with 
drawal of the seats for said valves out 
wardly from said valves and thereby auto 
matically effect the placing of said valves 
in open position so as to permit the air or 
other fluid or heat-absorbing medium Sup 
plied to the space formed next exteriorly of 
the throat-forming and tread-forming pe 
ripheral surfaces of the casting during the 
cooling and contraction of the casting to 
escape from said space through Said pas 
sageways to the external atmosphere. It 
will also be observed that the valves K in 
the normal and unheated condition of the 
chill participate in the formation of the sur 
rounding wall of the chamber C. It will 
also be observed that the stems k of the valves 
or closures K expand endwise and inwardly 
by heat during the lateral and outward ex 
pansion of the chill by heat and thereby op 
erate in conjunction with said expansion of 
the chill to insure an ample opening of said 
valves or closures, and it is obvious that the 
heated fluid escaping from the chamber C 
through the passageways 40 when said 
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valves or closures are open assists in heating . 
and expanding said stems and consequently 
in maintaining said valves or closures, when 
opened, in an open position. It will also 
be observed that the valves or closures K 
during the lateral and out Ward expansion 
of the chill by heat also assist or partici 
pate in centering the casting and in the 
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ing during said expansion of the chill. 
I would here remark that before the plac 

ing of the cope in position in assembling the 
component parts of the mold preparatory to 
pouring the mold the faces of the valves G 
are coated with slowly combustible blacking, 
or varnish. The application of said black 
ing of course closes the discharing ends of 
the orifices 38 but by the time said black 
ing or coating has been consumed by com 
bustion during and upon the pouring of 
the mold enough crust will have formed on 
the body of hot metal in the mold to prevent 
the entrance of any molten metal into said 
orifices. It will also be observed that the 
chill is provided around the stems of the 
valves G and K with lugs 43 spaced cir 
cumferentially of said stems, as shown in 
Figs. 5, 6 and 7, and instrumental in guid 
ing said stems. 
Means whereby the core f and any core 

surrounding bulky body of hot metal may 
be rapidly cooled to any desired degree be 
fore removal of the casting from the mold 
to prevent the creation of undue strains in 
the outer portions of the casting, without 
bringing the cooling agent into direct con 
tact with the hot metal surrounding the core 
in the casting, are provided and comprise 
the provision of said core, whose body is 
tubular in cross-section, (see Figs. 1, 3 and 
8) with recesses or passageways 45 which 
are formed internally of the core and spaced 
equidistantly from and equidistantly cir 
cumferentially of the core, which passage 
ways extend endwise of the core preferably 
from within the head 27 of the core to the 
lower extremity of the core and are formed 
next externally of a pipe L arranged sub 
stantially vertically and centrally of the 
core, which pipe has its upper end-portion 
provided, in proximity to the upper extrem 
ities of said passageways, with lateral aper 
tures 46 which form outlets of said pipe 
and communicate with said passageways. 
The pipe L is closed at its upper end by a 
suitably applied plug land at its lower end 
rests on a metal base M which is arranged 
next below the core f. The base M rests 
upon the bottom 13 of the drag and is pro 
vided with a substantially vertically ar 
ranged tubular member Q arranged cen 
trally of the lower end-portion of the pipe 
L and extending from within said base up 
wardly into the lower portion of Said pipe. 
Said tubular member Q forms an upward 
extension of a passageway m, formed inte 
riorly of the base M and is arranged to dis 
charge upwardly within the lower portion 
of the pipe L which is closed at its lower 
end externally of said tubular member Q by 
said base. The supply pipe E has a branch 
pipe R which is provided with a normally 
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closed valve (see Fig. 10). The branch 
pipe R extends to the base M. (see Figs. 2, 
4 and 10) and communicates with the pas 
sageway m, formed interiorly of said base. 
Upon opening the valve fluid or other 
fluid or heat-absorbing medium under pres 
sure supplied by the pipe E is conducted by 
the branch-pipe R to the passageway n, 
whence said heat-absorbing medium passes 
into the pipe L and through the lateral 
apertures or outlets of the said pipe into 
and downwardly along the passageways 45 
formed in the core and thence downwardly 
through passageways 47, which are formed 
in the base M and communicate with said 
passageways in the core, to the external at 
mosphere through holes 48 formed in the 
bottom 13 of the drag-casing. It will be 
observed therefore that my improved mold 
comprises means whereby air or other fluid 
or heat-absorbing medium may be caused to 
pass centrally or endwise of the core in one 
direction but out of contact with the sand 
or other material forming said core and 
then in the opposite direction and endwise 
of and in contact with said core interiorly 
of the core, and that by the operation of 
said means said core and the core-surround 
ing portion of the casting may be rapidly 
cooled without having said heat-absorbing 
medium brought in direct contact with the casting. 
What I claim is:- 
1. The combination, with a wall of a 

molten-metal-receiving chamber of a mold, 
which wall has a passageway formed there 
in, which passageway connects with and is 
adapted to discharge into said chamber, of 
a closure normally obstructing communica 
tion through said passageway and movable 
out of its passageway-obstructing position, 
and means for supplying a heat-absorbing 
medium to said passageway. 

2. In a mold for making metal castings, 
a circular chamber for receiving molten 
metal, passageways spaced circumferentially 
of said chamber and connecting with and 
adapted to discharge into the chamber, clo 
sures normally obstructing communication 
through said passageways and movable out 
of their passageway-obstructing position, 
means for Supplying a heat-absorbing me 
dium to said passageways, and means where 
by fluid is permitted to escape from the 
aforesaid chamber. 

3. The combination, with the wall of a 
molten-metal-receiving chamber of the mold, 
which wall has a passageway formed there 
in, which passageway connects with and is 
adapted to discharge into said chamber, and 
means for supplying a heat-absorbing me 
dium to said passageway, of a closure nor 
mally obstructing communication through 
said passageway and movable out of is 
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passageway-obstructing position, and means 
acting to retain said closure in its passage Way-obstructing position. 

4. The combination, with the wall of a 
molten-metal-receiving chamber of a mold, 
which Wall has a passageway formed there 
in, which passageway connects with and is 
adapted to discharge into said chamber, said 
Wall having a beveled valve-seat formed at 
the discharging end of said passageway and 
facing said chamber, of a valve normally 
closing the discharging end of said passage 
Way, which valve is provided with an orifice 
which is continually in communication with 
said passageway and arranged to discharge 
into said chamber. - 

5. In a mold for making circular metal 
castings, a vertically arranged circular 
chamber for receiving molten metal : pas 
sageways spaced circumferentially and 
formed in the surrounding wall of said 
chamber and connecting with and adapted 
to discharge into said chamber a suitable 
distance below the upper end of the cham 
ber; valves normally closing the discharg 
ing ends of Said passageways; means for 
Supplying a heat-absorbing medium to said 
passageways, and means for permitting the 
escape of fluid from the upper portion of 
Said chamber. 

6. In a mold for making metal castings, 
a chamber for receiving molten metal, a 
passageway connecting with and adapted to 
discharge into said chamber, a valve nor 
Imally obstructing communication through 
Said passageway, and means whereby said 
valve is opened by the supply of a heat 
absorbing medium under pressure to said 
passageway. 

7. The combination, with the surrounding 
wall of a substantially vertically arranged 
circular molten-metal-receiving chamber of 
a mold, which wall has passageways formed 
therein, which passageways connect with 
and are spaced circumferentially of and 
adapted to discharge into said chamber, of 
closures normally obstructing communica 
tion through said passageways and movable 
out of their passageway-obstructing position 
by a heat-absorbing medium under pressure 
to be supplied to said passageways; means 
for supplying a heat-absorbing medium 
under pressure to said passageways, and 
means whereby fluid is permitted to escape 
from the aforesaid chamber. 

8. In a mold for casting car-wheels, a sub 
stantially vertically arranged circular mol 
ten-metal-receiving chamber which is en 
larged diametrically at its lower end, the 
diametrically enlarged lower end of the 
chamber having a rounded surrounding wall 
arranged to form the periphery of the flange 
of the car-wheel to be cast in the mold, 
sneans for supplying a heat-absorbing me 
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dium to said chamber above but in prox 
inity to said wall, and means whereby heat 
absorbing medium is permitted to escape 
from the chamber. 

9. The combination, with the surround 
ing wall of the molten-metal-receiving 
chamber of a mold, which wall has a pas 
Sageway formed therein, which passageway 
connects at its discharging end with said 
chamber, and a valve which in its normal 
position closes the discharging end of said 
passage Way, of a piston operatively con 
nected with the valve and arranged to be 
actuated in the direction required to open 
Said valve by fluid under pressure conducted 
to said passageway, and means for conduct 
ing fluid under pressure to said passageway. 

10. The combination, with the surround 
ing Wall of the molten-metal-receiving 
chamber of a mold, which wall has a pas 
sageway formed therein which passageway 
connects at its discharging end with said 
chamber, said wall being provided with a 
valve-seat which is formed around the dis 
charging end of said passageway and faces 
toward said chamber, of a valve normally 
engaging said seat, which valve is provided 
with a stem arranged longitudinally of said 
passageway; a piston mounted on and oper 
atively connected with the valve-stem and 
movable endwise of said passageway and 
spaced from the surrounding wall of said 
passageway in any position of the valve: 
means acting to retain the valve in its closed 
position, and means for supplying heat-ab 
Sorbing medium under pressure to the outer 
face of said piston and to the aforesaid 
passageway at the circumference of the 
piston. 

11. In a mold for making metal castings, 
a substantially vertically arranged circular 
chamber for receiving molten metal, means 
whereby a heat-absorbing medium may be 
conducted to said chamber at the surround 
ing wall of the chamber, and means at said 
wall for controlling the Supply of heat-ab 
sorbing medium to said chamber. 

12. In a mold for making metal castings, 
the combination, with a chill instrumental 
in forming the molten-metal-receivin 
chamber of the mold, of means whereby a 
heat-absorbing medium may be conducted 
into the chill between the internal surface 
and the exterior of the chill and discharged 
into said chamber at said internal surface 
of the chill. 

13. In a mold for making metal castings, 
the combination, with a chill instrumental 
in forming a wall of the molten-metal 
receiving chamber of a mold, which chill 
has a passageway formed therein, which 
passageway connects with and is adapted to 
discharge into said chamber; of a closure nor 
mally obstructing communication through 
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said passageway and movable out of its 
passageway-obstructing position; means for 
Supplying a heat-absorbing medium to said 
passageway, and means whereby fluid is 
permitted to escape from the aforesaid 
chamber. 

14. In a mold for making circular metal 
castings, a substantially vertically arranged 
chill instrumental in forming the surround 
ing wall of a circular chamber for receiv 
ing molten metal; means whereby a heat 
absorbing medium may be conducted to the 
said chamber at the internal surface of the 
chill, between the ends of the chill, and 
means whereby a heat-absorbing medium 
discharged into said chamber is permitted 
to escape from the chamber. 

15. In a mold for making metal castings, 
a molten-metal-receiving chamber, a pas 
sageway extending outwardly from said 
chamber, means for Supplying a heat-ab 
Sorbing medium to said chamber, and a suit 
ably opened valve normally obstructing 
communication through the aforesaid pas 
Sageway. 

16. In a mold for making metal castings, 
a molten-metal-receiving chamber; a pas 
sageway extending from said chamber. 
which passageway connects at its inner end 
with said chamber and discharges at its 
other end into the external atmosphere; a 
valve-seat formed at the inner end of said 
passageway and facing toward the said 
chamber; a valve normally engaging said 
seat and movable into said chamber to open, 
which valve is provided with a stem which 
is expansible endwise by heat and arranged 
longitudinally of the Said passageway, 
which stem is fixed a suitable distance out 
Wardly from the inner end of the stem but 
is free to be expanded by heat endwise and 
in the direction of the aforesaid chamber. 

17. In a mold for making metal castings, 
a chill instrumental in forming the molten 
metal-receiving chamber of the mold, a pas 
Sageway extending outwardly from said 
chamber, a closure normally closing said 
passageway, and means whereby opening of 
said closure is effected by and during the 
lateral and outward expansion of the chill 
by heat. 

18. The combination, with a chill instru 
mental in forming the molten-metal-receiv 
ing chamber of a mold, which chill is pro 
vided with a passageway extending out 
wardly from said chamber, which passage 
way connects at its inner end with the cham 
ber and at its outer end communicates with 
the external atmosphere; a closure normally 
obstructing the inner end of said passage 
way, and means whereby the lateral and 
outward expansion of the chill by heat ren 
ders said closure inoperative so far as con 
cerns the obstruction of communication 
through said passageway by said closure. 
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19. In a mold for making circular metal 
castings, a chill instrumental in forming the 
molten-metal-receiving chamber of the mold, 
which chill is provided in its upper end por 
tion with a passageway extending laterally 
and outwardly from said chamber, which 
passageway connects at its inner end with 
the chamber and at its outer end communi 
cates with the external atmosphere: a valve 
normally closing the inner end of said pas 
sageway and having a stem arranged with 
in and longitudinally of said passageway, 
which stem is held in place independently 
of the chill but free to expand inwardly 
endwise by heat, and means whereby a heat 
absorbing medium may be supplied to the 
aforesaid chamber, the lateral and out Ward 
expansion of the chill by heat and the end 
Wise expansibility of the valve-stem by heat 
coöperating in establishing communication 
at the valve and through the aforesaid pas 
sageway between the chamber and the ex 
ternal atmosphere. 

20. In a mold for making metal castings, 
a substantially vertically arranged chill in 
strumental in forming the surrounding Wall 
of a circular chamber for receiving molten 
metal, passageways extending outwardly 
from and spaced circumferentially of said 
chamber, closures normally closing said pas 
sageways and Supported independently of 
the chill and arranged to permit lateral 
and outward expansion of the chill so as to 
result in the opening of said closures dur 
ing said expansion, and means whereby a 
heat-absorbing medium may be supplied to 
the aforesaid chamber. 

21. In a mold for making circular metal 
castings, a drag; a cope arranged above and 
spaced from the drag to form a molten 
metal-receiving chamber between the cope 
and the drag; a substantially vertically ar 
ranged annular chill interposed between the 
cope and the drag and expansible laterally 
and outwardly by heat independently of the 
drag and the cope, said chill being instru 
mental in forming the surrounding wall of 
the aforesaid chamber and provided in its 
upper end-portion with passageways which 
extend from and are spaced circumferen 
tially of the chamber and adapted to estab 
lish communication between said chamber 
and the external atmosphere, and valves nor 
mally closing the inner ends of said pas 
sageways and having stems which are al 
ranged within and longitudinally of the 
passageways and connected to the cope. 

22. In a mold for making circular metal 
castings, a drag; a cope arranged above and 
spaced from the drag to form a molten 
metal-receiving chamber between the cope 
and the drag, said cope having a metal cas 
ing provided with lugs arranged externally 
and spaced circumferentially of the afore 
Said chamber; a Substantially vertically ar 
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ranged annular chill interposed between the 
cope and the drag and expansible laterally 
and outwardly by heat independently of the 
drag and the cope, said chill being instru 
mental in forming the surrounding wall of 
the aforesaid chamber and being provided 
in its upper end-portion and adjacent each 
lug of the cope-casing and between the said 
lug and the chamber with a passageway ex 
tending from the chamber in the direction 
of said lug, and a valve normally closing 
the inner end of said passageway and having 
a stem which is screwed into said lug. 

23. In a mold for making circular metal 
castings, a drag or lower mold-part, a cope 
or upper mold-part arranged above and 
spaced from the drag to form a molten 
metal-receiving chamber between the cope 
and the drag, a chill instrumental in form 
ing the surrounding Wall of said chamber, 
and means whereby a heat-absorbing medium 
may be conducted into and through the 
aforesaid wall and discharged into said 
chamber. 

24. In a mold for making circular metal 
castings, a drag or lower mold-part having a 
casing, a cope or upper mold-part arranged 
above and spaced from the drag to form a 
molten-metal-receiving chamber between the 
cope and the drag; a metal chill instru 
mental in forming the Surrounding wall of 
said chamber, and means whereby a heat 
absorbing medium is conducted into the cas 
ing of the drag and thence upwardly through 
the metal body composing the chill to said 
chamber. 

25. In a mold for making circular metal 
castings, a drag or lower mold-part having 
a casing provided interiorly with a cham 
ber which is arranged substantially concen 
trically relative to the drag and has inlets 
spaced circumferentially of the drag, means 
for Substantially simultaneously supplying 
a heat-absorbing medium tu said inlets; a 
cope or upper mold-part arranged above and 
spaced from the drag to form a molten 
metal - receiving chamber between the cope 
and the drag, a central mold-part instru 
mental in forming the surrounding wall of 
said metal - receiving chamber, and means 
whereby a heat-absorbing medium supplied 
to the first-mentioned chamber at the afore 
said inlets is conducted from said chamber 
upwardly into and through the aforesaid 
Wall to the metal-receiving chamber. 

26. In a mold for making circular metal 
castings, a drag or lower mold-part, a cope 
arranged above and spaced from the drag to 
form a molten-metal-receiving chamber be 
tween the cope and the drag, a chill instru 
mental in forming the surrounding wall of 
said chamber and being provided with pas 
sageways which are spaced circumferentially 
of and connect with and are adapted to dis 
charge into Said chamber, suitably opened 
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closures normally obstructing communica 
tion through said passageways and partici 
pating in the formation of Said Wall; means 
for supplying a heat-absorbing medium to 
said passageways, and means whereby fluid 
is permitted to escape from the aforesaid 
chamber. 

27. In a mold for making circular metal 
castings, a drag or lower mold-part, a cope 
arranged above and spaced from the drag to 
form a molten-metal-receiving chamber be 
tWeen the cope and the drag; a chill instru 
mental informing the surrounding Wall of 
said chamber and being provided with pas 
Sageways which are spaced circumferentially 
of and connect with and form outlets of 
Said chamber; suitably opened closures nor 
mally obstructing communication through 
said passageways and participating in the 
formation of the said. Wall, and means for 
Supplying a heat-absorbing medium to the 
aforesaid chamber. 

28. In a mold for casting a car-wheel, a 
substantially vertically arranged circular 
molten metal - receiving chamber enlarged 
diametrically at its lower end, the diametri 
cally enlarged lower end of the chamber hav 
ing a rounded surrounding Wall arranged to 
form the periphery of the flange of the 
wheel to be cast in the mold, the lower por 
tion of said wall being formed by a body of 
Substantially nonchilling material, the upper 
portion of said wall being formed by a body 
of substantially nonchilling material, and a 
chill forming those portions of the surround- 100 
ing wall of the aforesaid chamber which 
form the tread and throat of the aforesaid 
wheel. 

29. In a mold for casting a car-wheel, a 
Substantially vertically arranged circular 
molten metal - receiving chamber enlarged 
diametrically at its lower end, the diametri 
cally enlarged lower end of the chamber hav 
ing a rounded surrounding wall arranged to 
form the periphery of the flange of the 110 
Wheel to be cast in the mold, the lower por 
tion of said wall being formed by a body of 
Substantially nonchilling material, the upper 
portion of said wall `being formed by a 
vented body of packed Sand, and those por- 115 
tions of the surrounding Wall of the afore 
said chamber which form the tread and 
throat of the wheel being formed by a chill. 

30. In a mold for casting a car-wheel, a 
Substantially vertically arranged circular 120 
molten-metal-receiving chamber enlarged 
diametrically at its lower end, the diametri 
cally enlarged lower end of the chamber hav 
ing a rounded surrounding wall arranged to 
form the periphery of the flange of the wheel 125 
to be cast in the mold, a body of substantially 
nonchilling material forming the lower por 
tion of Said Wall, a body of substantially 
nonchilling material forming the upper por 
tion of Said wall, and a chill forming those 130 
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portions of the surrounding wall of the 
aforesaid chamber which form the tread and 
throat of the aforesaid wheel, said chill sup 
porting the last-mentioned body of substan 
tially nonchilling material. 

31. In a mold for making car-wheels hav 
ing an annular external flange which is ar 
ranged at one end of the wheel and has a 
rounded periphery, a body of substantially 
nonchilling material arranged to form the 
outer side of said flange and the adjacent 
outer portion of said periphery; a chill in 
strumental in forming the tread and the 
throat of the wheel and provided internally 
and next the periphery-forming portion of 
the aforesaid body of substantially nonchil 
ling material with a body of substantially 
nonchilling material arranged to form the 
inner portion of said periphery and the ad 
jacent portion of the inner side of the flange 
from the said periphery to the aforesaid 
throat, said chill having vent-holes extend 
ing from the last-mentioned body of sub 
stantially nonchilling material to the exte 
rior of the chill. 

32. In a mold for making car-wheels hav 
ing an annular external flange which is ar 
ranged at one end of the wheel and has a 
rounded periphery, a body of packed sand 
arranged to form the outer side of said 
flange and the adjacent outer portion of said 
periphery; a chill instrumental in forming 
the tread and the throat of the wheel, and 
a body of packed sand supported from the 
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chill and vented to the exterior of the mold, 
said last-mentioned body of sand being ar 
ranged to form the inner portion of afore 
said periphery and the inner side of the 
flange from said periphery to the aforesaid 
throat. 

33. In a mold for making car-wheels hav 
ing an annular external flange which is ar 
ranged at one end of the wheel and has a 
rounded periphery, a substantially vertically 
arranged annular chill arranged to form the 
tread and the throat of the wheel, which 
chill has its tread-forming surface formed 
internally of the upper portion of the chill 
and has its throat-forming surface formed 
next below said tread-forming surface, said 
chill being provided internally and between 
said throat-forming surface and the lower 
extremity of the chill with an annular re 
cess and having vent-holes spaced circum 
ferentially of said recess and extending 
from the recess to the exterior of the chill, 
and a body of packed sand occupying said 
recess and arranged to form the inner por 
tion of the aforesaid periphery and the in 
ner side of the flange from said periphery 
to the aforesaid throat. 

34. In a mold having a core, means where 
by a heat-absorbing medium may be con 
veyed to a point centrally of one end of the 
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endwise of the core in the direction of the 
opposite end of the core and then endwise 
but interiorly of the core in the direction 
of and to the first-mentioned end of the core. 

35. In a mold having a core, means where 
by a heat-absorbing medium may be con 
veyed to one end of the core and then caused 
to pass interiorly and endwise of the core 
in the direction of the opposite end of the 
core and then caused to pass endwise but in 
teriorly of the core in the direction of and 
escape at the first-mentioned end of the core. 

36. In a mold for casting a car-wheel, a 
substantially vertically arranged molten 
metal-receiving chamber, a substantially 
vertical core arranged centrally of said 
chamber, and means whereby a heat-absorb 
ing medium may be conveyed to the lower 
end of the core and then caused to pass up 
wardly interiorly of the core and then caused 
to pass downwardly but interiorly of the 
core to and escape downwardly from the 
lower end of the core. 

37. The combination, with a substantially 
vertically arranged core of a mold for mak 
ing metal castings, which core has a body 
which is tubular in cross-section and pro 
vided internally with recesses which extend 
endwise of the core and are spaced circum 
ferentially of the center of the core, said re 
cesses being in communication at one end of 
the core with the external atmosphere, of 
means whereby a heat-absorbing medium 
may be caused to pass from the said end of 
the core centrally and endwise of the core 
in the direction of the other end of the core 
and then into said recesses. 

38. The combination, with a substantially 
vertically arranged core of a mold for mak 
ing metal castings, which core has a body 
which is tubular in cross-section and pro 
vided internally with passageways which 
extend endwise of the core and are spaced 
circumferentially of the center of the core, 
said passageways being in communication 
at the lower end of the core with the exter 
nal atmosphere, of means whereby a heat 
absorbing medium may be conducted and 
supplied to said passageways at the upper 
end-portion of the core. 

39. The combination, with a substantially 
vertically arranged core of a mold for mak 
ing metal castings, which core has a body 
which is tubular in cross-section and pro 
vided internally with passageways which 
extend endwise of the core and are spaced 
circumferentially of the center of the core, 
said passageways being in communication 
at their lower ends with the external atmos 
phere, of a substantially vertically arranged 
pipe centrally of the core, which pipe is 
provided in its upper end-portion with lat 
eral apertures constituting the only means 
of communication between the pipe and the 
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closed at its upper end, and means whereby 
a heat - absorbing medium under pressure 
may be connected to the lower end of and 
discharged upwardly into said pipe. 

40. The combination, with a substantially 
vertically arranged core of a mold for mak 
ing metal castings, of a base for the core, 
which base is provided with passageways 
which extend from the upper end to the 
lower end of the base and communicate at 
their lower ends with the external atmos 
phere, said base being provided interiorly 
With another passageway; an upright pipe 
arranged within the core and in communi 
cation with the last-mentioned passageway, 
which pipe is provided in its upper end-por 
tion with lateral apertures forming outlets 
of the pipe and placed in communication 
externally of the pipe with the first-men 
tioned passageways, and means whereby a 
heat-absorbing medium is Supplied to the 
second-mentioned passageway in the afore 
said base. 

41. The combination, with a drag having 
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a bottom plate provided in its central por 
tion with apertures which communicate with 
the external atmosphere; a cope arranged 
above and spaced from the drag to form a 
molten-metal-receiving chamber between the 
cope and the drag; a central mold-part in 
strumental in forming the Surrounding Wall 
of said chamber, and a core arranged cen 
trally of the chamber and extending sub 
stantially vertically upwardly from the bot 
tom of the chamber, of an upright pipe ar 
ranged within the core and provided in its 
upper end portion with outlets placed in 
communication externally of the pipe With 
the first-mentioned apertures, and means for 
supplying a heat - absorbing fluid to Said 
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p ? testimony whereof, I sign the forego 
ing specification, in the presence of two wit 
IGSSCS. 

THOMAS D. WEST. 
Witnesses: 

B. C. BROWN, 
N. L. McDoNNELL. 

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents 
Washington, D. C.' 
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