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UNITED STATES PATENT office 
Raymond J. Miller, Detroit, Mich. 

Application July 20, 1945, serial No. 606,089 

This invention relates to the art of casting, 
and more particularly to the control of the tem 
perature of a mold before, during and after the 
filling of the casting cavity to insure complete 
filling of the mold, and to induce progressive 
Solidification of the casting toward the feeder to 
prevent the formation of shrinkage strains. . . 

Difficulties have heretofore been encountered 
in the casting of articles having thin sections lo 
because of the chilling effect of the mold on the 
molten material cast into a mold causing it to 
solidify before the casting cavity was completely 
filled. Partially formed castings or castings hav 
ing high shrinkage strains resulted. In an effort 
to induce complete filling of the mold it has been 
customary to heat the molten alloy or metal con 
siderably above its normal casting temperature 
to Overcome the chilling effect caused by contact. 
with the surface of the mold. Difficulties have 
been encountered where this practice has been 
resorted to because in the casting of certain ma 
terials under superheat conditions the physical 
properties of the material are destroyed, where 
upon castings having low physical properties re 
sult. I have found that these difficulties can be 
Overcome and castings having very thin sections . 
can advantageously be cast if the mold is heated 
to such an extent as to prevent a chilling of the 
molten material until the casting cavity is com 
pletely filled. 

In the casting of certain materials, such for 
example as aluminum, it is desirable that the 
Casting be cooled rapidly to effect quick solidifl 
cation of the molten alloy or metal to provide 
a Smooth textured surface and fine grained metal 
structure. It has been impossible heretofore to 
effect rapid solidification of castings having thin 
sections because of the impossibility of com 
pletely filling the casting cavity before the mol 
ten material chills to such a point that the cast 
material will not flow readily to insure complete 
filling of the casting cavity. 
An object of this invention is therefore to pro 

vide means for controlling the temperature of 
molds to insure complete filling of casting cavi 
ties having thin Walled sections by maintaining 
the mold in a heated condition until the molten 
material has completely filled the casting cavity. 
A further object of the invention resides in 

the provision of means for successively heating 
and cooling a mold to permit complete filling of 
the casting cavity and to insure rapid solidifica 
tion of the casting to provide a solid casting of 
fine grained metal structure having high physical 
properties and a smooth textured surface. 

4 Claims. (CL 22-1135) 
Another object is to flow a heat transfer me dium over the walls of a mold to impart progres 

sively decreasing heat to the mold as the feeder 
passage is approached to maintain molten ma 
terial cast into the mold in the liquid state until 
the casting cavity is completely filled, 
Yet a further object of the invention resides 

in the provision of fluid passages adjacent a mold 
to permit successive heating and cooling of the 
nod from points remote from the feeder toward 
the feeder to insure complete filling of casting 
cavities having thin walled sections, and to per 

s 
mit rapid solidification of the cast substance to 
ward the feeder passage to minimize shrinkage 
strains and provide solid castings having smooth 
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textured surfaces. 
Still another object of the invention is to 

provide a rotatable casting machine having a 
centrally disposed feeder and a radially extended 
casting cavity wherein means are provided to 
successively flow heat transfer mediums over the 
mold adjacent the Outer edges of the casting 
cavity toward the feeder to first heat the mold to 
insure complete filling of the casting cavity, and 
thereafter to chill the mold to effect rapid solidi 
fication of the casting. 
Another object resides in the formation of 

molds adapted to receive spaced cores to provide 
a casting cavity having thin walled sections, and 
wherein controlled heat transfer means are em 
ployed to heat the mold to insure complete filing 
of the casting cavity, and to chill the mold to 
effect rapid and progressive solidification of the 
casting toward the feeder passage. 
Other objects and advantages of this invention 

will be apparent from the following detailed de 
Scription considered in connection with the ac 
companying drawings, submitted for purposes of 
illustration only and not intended to define the 
Scope of the invention, reference being had for 
that purpose to the subjoined claims. 

In the drawings wherein similar reference 
characters refer to similar parts throughout the 
several views: 

Fig. 1 is a plan view, partly broken away, of 
a casting machine embodying the present inven 
tion. 

Fig. 2 is a sectional view taken substantially 
on the line 2-2 of Fig. 1" looking in the direction 
of the arrows. 

Fig. 3 is a fragmentary sectional view taken 
Substantially on the line 3-3 of Fig. , looking 
in the direction of the arrows. 

Fig. 4 is a fragmentary sectional view taken 
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substantially on the line - of Fig. 1, looking 
in the direction of the arrOWS. 

Fig. 5 is a view similar to Fig. showing a 
modified form of the invention. 

Fig. 6 is a sectional view taken substantially 
on the line 6-6 of Fig. 5, looking in the direc 
tion of the arrows. 

Fig. 7 is a longitudinal sectional view of a cast 
ing machine embodying a still further modified 
form of the invention. 

Before explaining in detail the present inven 
tion it is to be understood that the invention is 
not limited in its application to the details of 
construction and arrangement of parts illus 
trated in the accompanying drawings, since the 
invention is capable of other embodiments and 
of being practiced or carried out in various Ways. 
Also it is to be understood the phraseology or 
terminology employed herein is for the purpose 
of description and not of limitation. 

EReferring to Figs. 1 to 4 it will be noted that 
a bottom heat transfer jacket O is Secured to a 
rotatable base 2, and is provided with an up 
wardly extending flange 4 at its periphery. The 
flange 4 supports a downwardly extending 
flange. 6 carried by an upper heat transfer 
jacket 8 secured to the bottom heat transfer 
jacket O as by studs 20. Bottom and top mold 
lining members 22 and 24 are interposed be 
tween the botton and top heat transfer jackets 

and 8 respectively, and have radially ex 
tended portions 26 and 28 adapted to be engaged 
by the bottom and top heat transfer jackets to 
and 8 inside of the flanges 4 and 6 re 
spectively. 
A plurality of removable core members 30 and 

32 may be interposed between the bottom and 
top mold lining members 22 and 24 to contour 
the Space between the mold lining members 22 
and 24 in any desired configuration such for 
example as to form an impeller having passage 
ways to direct the flow of air or other fluid. 
The cores 30 and 32 are formed of a moldable 

substance. Where the article being cast is 
formed of an alloy Such as aluminum, brass or 
any substance having a pouring temperature of 
less than approximately 2,000 F., the cores may 
be formed of plaster or the equivalent. In in 
stances where the article being cast is formed 
of a Substance having a pouring temperature in 
excess of approximately 2,000 F., such as steel 
and the higher melting alloys, the cores 30 and 
32 are formed of silicon, crystabolite or other 
such suitable substance. 
The outer ends of the cores 30 and 32 are 

bonded to fixtures having spaced apertures to 
receive pins carried by a core locating ring 34 
positioned on the flat outer portion. 26 of the 
bottom mold lining member 22 between the flange 
4 and an upwardly extending flange 36 formed 
on the bottom mold lining member 22. The core 
locating ring 34 is positioned in a predetermined 
location relative to the bottom mold lining mem 
ber 22 by means of a pin 38 carried by the lin 
ing member 22 to project into an aperture in the 
Inold locating ring 3. 
The inner ends of the cores 30 and 32 are 

bonded to core locators 40 having rectangular 
body portions and pins 42 projecting into the 
Core forming substance. A bottom core index 
plate 44 having radially extended slots is pro 
vided to receive the rectangular body portions 
of the core locators 40. The bottom core index 
late 44 is positioned in a predetermined loca 
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4. 
22 by means of a pin 46 carried by the index 
plate 44 and extending into an aperture in the 
mold lining member 22. 
The core locating ring 34 at the outer ends 

of the cores 30 and 32, and the bottom core in 
dex plate 44 at the inner ends of the cores 30 
and 32 are accurately located relative to each 
other by means of their associated locating pins 
38 and 46 projecting into apertures in the bot 
tom mold lining member 22. 
A spacing tube 48 is provided with a flange 

50 to engage the inner ends or toes 52 of the 
COres 30 to hold the inner ends of the cores in 
place. The spacing tube 48 is provided with a 
downwardly extending projection 54 to project 
into an aperture in the core index plate 44 to 
locate the tube 48 in a predetermined position 
relative to the lower core index plate 44 and core 
locating ring 34. 
An upper core index plate 56 having radially 

extending grooves is provided to receive the rec 
tangular body portions of the upper core locators 
40 having pins 42 bonded in the bodies of the 
cores 32. The spacing tube 48 is provided with 
an axially extending slot to receive an inwardly 
extending projection 58 carried by the upper core 
index plate 56 to accurately locate the upper core 
index plate 56 with reference to the lower core 
index plate,44 and the outer core locating ring 34. 

It will be noted that the inner and outer ends 
of the lower and upper cores 30 and 32 are thus 
accurately located relative to each other to in 
Sure uniform spacing of the cores. Core mem 
bers of Suitable configuration can be formed and 
accurately located at spaced points in mold lin 
ing members of suitable contour to insure the 
formation of articles of virtually any complexity 
including very thin walled sections. All of the 
cores of any necessary contours to shape the de 
sired casting cavity may be formed in a single 
core box to insure identity of contour of the core 
members. 
A preSSure ring 59 is positioned on the core 

locating ring 34 to engage the outer ends 60 of 
the cores 30 to hold them in place. The top 
mold lining member 24 has a locating flange 50 
to accurately locate the inner edge of the core 
pressure ring 58. 
A heat transfer separator 62 is secured to the 

bottom heat transfer jacket f O and is separated 
therefrom by means of spacers 64 to divide the 
Space between the inner surface of the heat 
transfer jacket O and the outer surface of the 
mold lining 22. Inlet passages 64 for heat trans 
fer mediums are formed in a housing 66 secured 
in the rotatable base 2 and communicate with 
a Space 68 between the heat transfer separator 
62 and the bottom heat transfer jacket O. A 
portion of the heat transfer mediums flow 
around the ends of the separator 62 into a space 
70 between the separator S2 and the outer sur 
face of the mold lining member 22. The heat 
transfer mediums flow radially inwardly along 
the outer surface of the mold lining member 22, 
and escape through outlet openings 72 and pas 
Sage 74 leading to waste. As illustrated in Fig. 
3, a metered portion of the heat transfer medi 
uns flow through aligned passages 76, 78 and 80 
formed in the outer edges of the bottom and top 
coolant jackets to and 8 into a coolant space 
82 formed between the inner surface of the upper 
heat transfer jacket 8 and the outer surface of 
the upper mold lining 24. 
The heat transfer mediums flow radially in 

tion relative to the bottom mold lining member 75 wardly along the outer surface of the upper mold 
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lining member 24 from the passages 80 through 
the space 82 to outlet passages 84 in fittings 86 
inter-connected by conduits 88, passageways 90, 
conduits 92 and fittings 94 with passages 96 con 
municating with the passage 74 leading to waste. 
It will be noted that the outlet passages extend 
through the outer flanges of the heat transfer 
housings O and 8 in such a manner as not to 
interfere with rotation of the unit. 
Attention is directed to the fact that the heat 

transfer mediums are introduced into the rotat 
able housing 66 through a fluid tight gland fitting 
that allows rotation of the unit without permit 
ting the escape of the heat transfer mediums 
introduced to successively heat and chill the 
mold forming members. 

It will be apparent that the mold lining nem 
bers 22 and 24 may be heated and cooled by heat 
transfer mediums flowing inwardly Over the Outer 
surfaces of the mold lining members from their 
peripheries toward the center. 
As illustrated in Fig. 4 vent forming members 

98 may be positioned in the core locating ring 34 
to permit the escape of entrained air and gases 
formed as molten alloy or metal is introduced 
into the mold to fill the casting cavity. The 
vent forming members 98 may be of any desired 
form such for example as sintered powdered 
metal, porcelain or fibrous material. As illus 
trated in Fig. 1, the vent members 98 are rela 
tively closely spaced to permit the free escape of 
air and gases from the mold as the casting cavity 
is filled. 
The spacing tube 48 interposed between the 

bottom and top mold lining members 22 and 24 is 
provided with a plurality of spaced openings 99 
to permit molten alloy or metal to flow radially 
outwardly to fill the casting cavity formed be 
tween the cores 30 and 32 and the inner surfaces 
of the lower and upper mold lining members 22 
and 24 respectively. A sprue tube 97 is posi 
tioned in alignment with a centrally disposed 
opening in the upper heat transfer jacket 8 and 
the upper mold lining member 24 to permit fill 
ing the mold. A pouring funnel 95 is positioned 
on the sprue 97 to facilitate filling the mold and 
to increase the hydrostatic pressure on the 
casting. - 

The operation is as follows: When the mold is 
assembled as illustrated in Figs. 1 to 4, a heat 
transfer medium. Such for example as steam, hot 
water, hot oil or other suitable heat carrying 
medium is circulated through the heat transfer 
passages and flows radially inwardly through the 
spaces 70 and 82 over the outer surfaces of the 
mold lining members 22 and 24 toward the sprue 
or feeder passages. It will be apparent that the 
outer edges of the mold lining members 22 and 
24 will be subjected to a greater degree of heat 
than the inner portions, and that the heated fluid 
flows in the direction opposite to the flow of 
molten alloy or metal as the casting cavity is 
filled. 
When the mold has been heated to the desired 

temperature, the casting head is rotated to : 
evenly distribute molten alloy or metal in the 
casting cavity between the cores and the inner 
surfaces of the mold lining members by centrif 
ugal diffusion. When the proper speed of rota 
tion has been attained, molten alloy or metal is 
introduced through the funnel 95, sprue 97 and 
spacing tube 48, to fill the casting cavity. 
The flow of the heated fluid through the pas 

sages 70 and 82 maintains the mold lining mem 
bers 22 and 24 at sufficiently high temperature 
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8 
to prevent solidification of the alloy or metal be 
fore the casting ... cavity is completely filled. 
Castings having very thin walled sections can 
thus be readily cast because the molten alloy or 
metal is not subjected to sufficient chilling or 
cooling action to cause it to coagulate or freeze 
before the casting cavity is completely filled. 
As soon as the casting cavity is completely 

filled, cooling fluid such as for example cold 
water, oil or other suitable heat transferring 
medium is circulated through the transfer sys 
tem to absorb heat from the upper and lower 
mold lining members 24 and 22 respectively to 
effect rapid solidification or freezing of the 
molten alloy or metal to quench the casting and 
provide a solid casting having a smooth textured 
surface and fine grained structure. 
Since the heat transfer mediums flow radially 

inwardly as the molten alloy or metal is dis 
tributed radially outwardly in the casting cavity, 
the outer edges of the mold lining members are 
Successively subjected to greater heating and 
cooling as heated and cooled fluids are succes 
sively distributed through the heat transfer pas 
sages. When heated fluid is circulated through 
the heat transfer system, the outer edges of the 
mold lining members absorb a greater propor 
tion of heat and as the outer edges of the mold 
lining members heat up a progressively increas 
ing proportion of the heat is transferred to por 
tions of the mold lining members spaced radially 
inwardly. The outer edges of the mold lining 
members and casting cavity are thus maintained 
at somewhat higher temperatures than portions 
spaced radially inwardly toward the feeder Or 
sprue. There is therefore less tendency for the 
molten alloy or metal to coagulate or solidify as 
the mold is filled until the casting cavity is com 
pletely filled. The formation of very thin cast 
sections is thus insured. 
When the casting cavity has been filled and 

cold fluid is circulated through the transfer sys 
tem, the outer edges of the mold lining members 
are first subjected to the cooling effect. As the 
cooling transfer medium flows inwardly it is pro 
gressively heated and therefore absorbs progres 
sively less heat as it flows radially inwardly 
toward the sprue or feeder. As heat is progres 
sively transferred from the mold lining members 
and the casting being formed more heat will pro 
gressively be absorbed from portions of the mold 
and casting spaced radially inwardly toward the 
feeder or sprue. The solidification of the molten 
alloy or metal will therefore start at the outer 
periphery of the casting and progress inwardly 
because during the initial stages the coolant ab 
sorbs relatively large quantities of heat near the 
periphery and therefore cannot absorb as much 
heat as it flows inwardly. When the periphery 
has cooled off and has solidified, the proportion 
of heat transferred to the coolant from points 
adjacent the periphery diminishes, and more heat 
is absorbed from portions of the casting spaced 
progressively closer to the feeder. 

It will be noted that a metered quantity of 
coolant is directed to the heat transfer space 82 
through the passageways 76, 78 and 80 illustrated 
in Fig. 3, and that more coolant is circulated 
through the heat transfer space TO around the 
end of the separator 62. The lower portions of 
the casting cavity are therefore subjected to more 
cooling action than the upper portions and will 
therefore solidify more rapidly than the upper 
portions. 
When a molten substance solidifles, gases are 



7 
forced through the molten substance as the solidi 
fication progresses. Since solidification of the 
casting progresses inwardly from the periphery 
and from the bottom of the casting cavity toward 
the top, the gases are driven ahead of the pro 
gressive solidification and are forced into the 
sprue or feeder passage. Solid castings free from 
gas inclusions and porosity are thus formed. 
The embodiment of the invention illustrated 

in Figs. 5 and 6 is similar in many respects to that 
illustrated in Figs. 1 to 4. Corresponding parts 
have therefore been given corresponding refer 
ence numerals with the addition of 100. 
The lower mold lining member 22 has a plu 

rality of radially spaced steps f, f3 and 15 to 
receive heat imparting means such for example 
as electrical resistance elements or strip heaters 

7, 9 and 2. The upper mold lining nem 
ber 24 also has a plurality of suitably spaced 
steps 23, 25 and 27 to receive heating elements 
29, 3 and 33. A heating element f35 is posi 

tioned around the sprue 97 to heat the feeder 
to prevent chilling of the alloy or metal as it is 
introduced into the casting cavity. 
The heating characteristics of the elements 

associated with spaced portions of the mold in 
ing members can be varied to permit the appli 
cation of the desired heat intensity to various 
portions of the mold to insure maintaining the 
alloy or metal in the molten condition until the 
casting cavity is completely filled. Castings of 
complex configurations having thin walled Sec 
tions can thus be readily cast. 

It will be apparent that any type of heating 
means may be employed, and that if desired the 
mold lining members 22 and 24 may be of uni 
form thickness throughout rather than having a 
plurality of stepped sections. If desired the mold 
lining members may be of progressively thinner 
material as the periphery is approached to insure 
heating the peripheral portions of the mold to a 
higher degree than the portions spaced closer to 
the feeder to maintain a cast molten substance 
in the fluid state until the casting cavity is com 
pletely filled, and to insure progressive solidifica 
tion from the periphery toward the feeder. 
A spacer member extends between the lower 

and upper core index plates 44 and 56. The 
spacer member has a lower cylindrical member 
6 adapted to project into the lower core index 

plate 44 and be located with reference thereto 
by a fin 63. A radially extended flange 65 car 
ried by the member 6 is provided to overie the 
toes Or inner ends 52 of the cores 30. The 
spacer member has vertically extending struts 67 
supporting an upper cylindrical member 69 pro 
jecting into the upper core index plate 56. A fin 
if locates the plate 56 in predetermined an 
gular relation relative to the lower core index 
plate 44. The upper cylindrical member 69 has 
a radially extended flange 73 to engage the toes 
or inner ends of the cores 32. 
A pouring spout 75 extends through the upper 

mold member 24 to a point adjacent the bot 
tom of the casting cavity. A removable insert 
77 formed of non-conducting material may be 

positioned in the lower cylindrical member 6 
beneath the pouring spout 75. The insert TT 
has a concave reservoir 9 to receive molten al 
loy or metal from the pouring spout 75 to mini 
mize thermal shock and distribute the alloy or 
metal to the casting cavity. 

Fig. 7 illustrates the invention applied to the 
Static or non-rotating method of casting. A low 
er mold member 20 having a mold surface 22 
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is provided with a downwardly extending base 
24 to engage a base or support 26. The lower 
mold member 20 has an upwardly extending 
flange 28 to receive and Support an upper mold 
member 220 having a moid surface 222. 
A plurality of renovable cores 224 may be in 

terposed between the mold surfaces 22 and 222 
to cooperate therewith in the formation of a 
casting cavity of any desired contour or dimen 
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Sions. The inner and outer ends of the cores 
224 may be located and secured in place in the 
manner disclosed in the embodiments of the in 
Vention shown in Figs. 1 to 6 or in any manner 
constituting the mechanical equivalent thereof. 
The lower and upper mold members 20 and 

220 may be jacketed to provide heat transfer 
chambers 226 and 228 whereby heated and cooled 
fluids may be circulated to heat and cool the 
Surfaces of the mold members and the casting 
cavity. w 

A closed circulating System may be provided to 
heat or cool the casting cavity forming molds. 
A pump 230 positioned in a conduit 232 may be 
provided to withdraw fluid from a heat exchanger 
or radiator 234 having Spaced inlet and outlet 
passages. The conduit 232 Supplies heated or 
cooled fluid to branch conduits 236 and 238 com 
municating with the chambers 226 and 228 of 
the lower and upper mold members 20 and 220 
respectively. Spaced outlet conduits 240 and 242 
are provided to receive fluid after it has circu 
lated through the chambers 226 and 228 and 
direct it through a return conduit 244 to the 
heat exchanger or radiator 234. 
When it is desired to heat the mold members 

preparatory to a casting operation, heated fluid 
is pumned through the circulating System by the 
pump 230. Heated fluid may be introduced into 
an upper passageway 246 and cooled fluid re 
moved from a lower passageway 248 of the heat 
exchanger 234, to impart heat to the medium cir 
culating through the chambers 226 and 228 to 
heat thr mold members. 
A feeder passage 20, preferably centrally dis 

posed with reference to the casting cavity may 
extend above the casting cavitv to permit Sub 
jerting the castincy to hydrostatic nressure. A 
matering funnel 252 having an outlet 254 cen 
trally disposed with reference to the feeder pas 
sage 20 is secured to the top of the feeder pas 
Sage ov soared struts as illustrated. The meter 
ing funnel 252 has a perforated disk 256 to act as 
a strainer to prevent impurities in the molten 
alloy or metal from being introduced into the 
casting cavity. 
The perforated disk 256 or the outlet 254 of the 

metering funnel 252 function to control the rate 
of filling of the casting cavity, and insure intro 
ducing the molten alloy or metal through the cen 
ter of the feeder passage 250. Entrained air and 
gases can thus readily eScape from the casting 
cavity between the inflowing alloy or metal and 
the walls of the feeder passage 250. 
When the desired mold temperature has been 

attained, molten alloy or metal may be intro 
duced into the casting cavity through a sprue 259. 
When the casting cavity is filled, chilled or cold 
fluid may be circulated through the heat trans 
fer System to remove heat from the molten ma 
terial introduced into the casting cavity to effect 
rapid solidification of the casting. 

If desired the pump 230 may be connected to 
another heat exchanger controlled by suitable 
Valving mechanism to interrupt the flow of heat 



et fluid from the heat exchanger 234 and direct 
cooled or cold fluid Iron the other heat exchanger. 
thruugn une conduit 22 and champers 226 and 
228 to elect rapid soil dification of the Castling. 
In linstances where the heat exchanger 24 is 

used to bonheat and cool the fiuld, cooled fluid 
is preerably introduced into the heat exchanger 
through the lower passageway 248 and heated 
fluid is withdrawn from the upper passageway 
24. 

It will be apparent that if desired the heated or 
cooled fluids may be introduced into the cham 
bers 226 and 228 of the mold members adjacent 
their peripheries and be discharged adjacent the 
center or sprue as disclosed in the embodiment 
illustrated in Rigs. 1 to 4 if the desired progressive 
heating and cooling of the mold to insure COIn 
plete filing of the casting cavity and to effect 
progressive solidification of the casting is not at 
tained. Also it will be apparent that the pas 
sages 236 and 238 may if desired be of Somewhat 
different sizes to permit controlling the heating 
and cooling of the lower and upper sections of 
the mold. For example a greater quantity of 
fluid may be introduced into the chamber 226 
to apply greater heat or cold to the lower portion 
of the castling cavity to insure complete filing of 
the casting cavity and progressive Solidification 
of the casting toward the feeder. 

. It will be understood that in the formation 
of large castings, fluid circulating passages may 
extend into the casting cavity to insure obtain 
ing the desired heat transfer characteristics. 
For example certain or all of the core members 
employed to cooperate with the mold members 
to shape the desired casting cavity may be hol 
lowed out to permit the flow of heating or cooling 
fluid therethrough. Where this expedient is re 
sorted to, the core members may have hollow Sec 
tions formed of metal or plastic material to direct 
the flow of heating or cooling fluid and to prevent 
disintegration of the core when the heating or 
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members having removable cores cooperating 
with the mold members to form a casting cavity 
having a centrally disposed feeder, heating the 
mold by flowing heated fluid over the external 
surface of the mold from the periphery and dis 
charging the heated fluid adjacent the centrally 
disposed feeder, rotating the mold and introduc 
ing a castable substance thereinto to fill the cast 
ing cavity by centrifugal diffusion, and cooling the 
mold by flowing cooling fluid over the external 
surface of the mold from the periphery and dis 
charging the cooling fluid adjacent the centrally 
disposed feeder to effect progressive solidifica 
tion toward the feeder. 

3. A casting machine comprising a rotatable 
base, a lower heat transfer jacket secured to the 
rotatable base, an upper heat transfer jacket 
secured to the lower heat transfer jacket, lower 
and upper mold lining members interposed be 
tween the lower and upper heat transfer jackets 
and cooperating therewith to form lower and up 
per heat transfer chambers, means defining fluid 
inlet and outlet passages in the rotatable base 
communicating with the space between the lower 
heat transfer jacket and the lower mold lining 
member, a separator interposed between the inlet 
and outlet passages and extending radially out 
wardly between the heat transfer jacket and the 
lower mold lining member to induce the heat 
transfer medium to fiOW radially in Wardly in 
contact with said mold lining member from its 
periphery toward the outlet passage, and fiuld 
metering passages in the lower and upper heat 

35 
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cooling fluid passes through it. The core form 
ing material such as plaster or other suitable sub 
stance having for example a silicon base where 
castings of high temperature alloy or metals 
are to be formed bonds to the surface of the hol 
low liners employed to provide the heat transfer 
passageways. The fluid flow through the core 
may be from the periphery inwardly toward the 
center or feeder passage to insure the desired 
progressive heating and cooling. 

It will be understood that features disclosed in 
connection with one embodiment of this inven 
tion can be used with any of the other embodi 
ments disclosed herein. 
I claim: 
1. The method of forming castings having 

smooth textured surfaces and fine grained metal 
structure comprising heating a mold having a 
casting cavity by applying progressively decreas 
ing heat to the mold from points remotely spaced 
from a centrally disposed feeder to points spaced 
progressively closer to the feeder, introducing a 
castable substance into the casting cavity through 
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transfer jacketS interconnecting the peripheries 
of the lower and upper heat transfer chambers 
to induce a metered flow of heat transfer medium 
to flow radially in Wardly in contact with the up 
per mold lining member toward centrally dis 
posed outlet passages communicating with the 
upper heat transfer chamber. m 

4. A casting machine comprising a rotatable 
base, a lower heat transfer jacket secured to the 
rotatable base, an upper heat transfer jacket 
secured to the lower heat transfer jacket and 
having a centrally disposed opening, lower and 
upper mold lining members interposed between 
the lower and upper heat transfer jackets and 
cooperating therewith to form lower and upper 
heat transfer chambers, means defining fluid in 
let and outlet passages in the rotatable base con 
municating with the Space between the lower 
heat transfer jacket and the lower mold lining 
member, a separator interposed between the inlet 
and outlet passages and extending radially out 
wardly between the heat transfer jacket and the 
lower mold lining member to induce the heat 
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said centrally disposed feeder, and thereafter ap-. 
plying progressively decreasing cooling to the 
mold from points remotely spaced from the feeder 
to points spaced progressively closer to the feeder 
to insure progressive solidification of the cast ma 
terial from points remotely spaced from the 
feeder to points spaced progressively closer to the 
feeder. 

2. The method of forming castings having thin 
walled sections comprising forming spaced rold 

70 

75 

transfer medium to flow radially inwardly in con 
tact with said mold lining member from its pe 
riphery toward the outlet passage, and fluid 
metering passages in the lower and upper heat 
transfer jackets interconnecting the peripheries 
of the lower and upper heat transfer chambers 
to induce a metered flow of heat transfer medium 
to flow radially inwardly in contact with the up 
per mold lining member toward centrally dis 
posed outlet passages communicating with the 
upper heat transfer chamber, and a centrally 
disposed feeder sprue aligned with the centrally 
disposed opening in the upper heat transfer jack 
et and communicating with the casting cavity. 

RAYMOND J. M.L.R. 
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