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UNITED STATES PATENT OFFICE. 
THOMAS D. WEST OF CIL EVELAND, OHIO. 

O) EOR, NAKNG NETA, CASTINGS. 

To (lilihon it may concern: 
Be it known that I, Ti-IoMAs 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 per 
tains more especially to a mold suitable for 
use in casting an annular object, such, for 
instance, as a car-wheel. 
One object of this invention is to have the 

central mold-part, which participates in 
forming the surrounding wall of the molten 
metal-receiving chamber of the mold, com 
prising a chilling section capable of being 
elevated while the casting formed in the 
mold is within the mold so as to permit of 
the introduction, below said chilling sec 
tion, to the casting, of any fluid, substance, 
or matter by which the quality or character 
of the casting may be beneficially influ 
enced. 
Another object is to have the central mold 

part divided substantially horizontally into 
sections, and to have said sections capable 
of being relatively separated while the cast 
ing is within the mold so as to permit the 
introduction, between said sections of said 
mold-part, to the casting, of any fluid, sub 
stance or matter for treating the casting. 
Another object is to have the central mold 

part not only comprise a chilling section 
instrumental in forming the aforesaid cham 
ber, but to have the top of said chilling sec 
tion somewhat normally overlapped adja 
cent said chamber by a portion of the casing 
of the cope of the mold, to have the lateral 
and outward expansion of said chilling sec 
tion during the operation of the mold result 
in completely removing said chilling section 
from under said portion of the cope-casing, 
and to have said chilling section shiftable 
vertically upwardly upon its expansion to 
effect the formation, below said chilling sec 
tion and next exteriorly of the casting, of a 
space adapted to permit the introduction of 
any fluid, substance or matter for treating 
the casting. 
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Another object is to form a fluid-tight 
joint between said chilling section and the 
cope, and to provide means whereby the 
cope is supported independently of said chill 
ling section, SO as to prevent any pressure 
by the cope on the casting upon the eleva 
tion of said chilling section independently 
of the cope. 
Another object is to render the compo 

nent parts of the mold capable of being as 
Sembled with facility and to render all parts 
capable of being readily separated prepara 
tory to the removal of the casting from the 
mold. 
Another object is to have the sand-body 

of the drag of the mold carried by a frame 
which is removably seated and centered on 
d. Substantially horizontally arranged plate 
forming the bottom of the drag and can be 
readily rammed with sand preferably on a 
molding machine preparatory to the appli 
cation of said frame to said plate. 
With these objects in view, and to the end 

of attaining other advantages hereinafter ap 
pearing, 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 top plan 
of my improved mold ready for pouring, 
and a portion is broken away in this figure 
to more clearly show the construction. Fig. 
2 is a central vertical section on line 2-2, 
Fig. 1. Fig. 3 is a vertical section on line 
3-3, Fig. 2, looking outwardly. Fig. 4 is 
an enlarged view of a portion of Fig. 2. 
Fig. 5 is a view corresponding with Fig. 4. 
except that Fig. 5 illustrates the lateral and 
outward expansion of the chill by heat dur 
ing the horizontal contraction of the casting, 
and in dotted lines shows the upper portion 
of the chill elevated to form a space next 
below said portion. Fig. 6 is a top plan of 
the frame adapted to carry the sand-body of 
the drag. Figs. 3 and 4 are drawn on a 
larger scale than Figs. 1, 2, and 6. 
The mold illustrated consists in the main 

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

Referring to Fig. 2 of the drawings, A 
| indicates a horizontally arranged metal 
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plate forming the bottom of the lower mold 
part or drag and provided with vertically 
downwardly projecting annular flanges 10 
serving to elevate said bottom above the 
floor or support. On which the mold is to be 
placed. Said drag (see Figs. 2 and 6) also 
comprises an externally circular frame a 
which is mounted on and removable verti 
'ally upwardly from the plate A. The drag 
frame a is in the form of a grille or grating 
and is rammed with sand or substantially 
lnon-chilling material, and the top Ol' upper 
portion of the body of packed sand 12 of 
said drag-frame has the contour required 
to for in the bottom of the casting. The 
plate A is provided at its upper side with 
an upwardly projecting annular flange 13 
which is arranged externally of and sur 
rounds the frame (t. The flange 13 is con 
centric 'elative to the frame at and concen 
tric relative to the center of the plate A. The 
lower portion of the frame a (see Fig. 2) is 
provided with a laterally outwardly and 
downwardly facing sloping surface 14 
which is in contact with the flange 13 and 
coãperates with said flange in centering 
said frame relative to the plate A. 
The tipper mold-part or cope comprises 

an extel'nally circular metal casing B. The 
cope is ramined with sand, 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 verti 

cally to effect the formation between them 
of the molten-metal-receiving chamber C 
of the mold, which chamber is enlarged dia 
metrically and annularly at its lower end, 
as at 16, (see Figs. 2, 4, and 5). 
The central or intermediate mold-part 

(see Figs. 2, 4, and 5) is instrumental in 
forming the surrounding wall of the cham 
ber C and comprises a substantially verti 
cally ari'anged annular chiller or chill which 
is divided substantially horizontally into 
two sections D and E which are therefore 
annular and arranged substantially verti 
cally, and of course the upper chilling Sec 
tion D is seated on and therefore supported 
from the lower chill-section E. The Sec 
tions ID and E are preferably of cast iron. 
Preferably the chilling-section D is pro 
vided internally of its upper end with re 
cesses d which are spaced circumferentially 
of the chamber C and filled with a non-chill 
ing material 7 such, for instance, as sand, 
and the cope-casing B rests between adja 
cent recesses d on top of said chilling sec 
tion. The material 17 and the internal Sur 
face 18 of the chilling section i) participate 
in the formatic in of the surrounding wall of 
the claimber C. 
The lower chill-section E is mounted on 

the drag-frame a. and preferably said drag 
frame is provided externally of its upper 
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portion with a laterally outwardly and up 
Wardly facing annular sloping shoulder 20 
which is overlapped by a downwardly pro 
jecting annular flange 21 formed on the 
lower end of said chill-section. The shoul 
der 20 and the flange 21 are instrumental in 
centering the lower chill-section E relative 
to the drag-frame a during the assemblage 
of the component parts of the mold, are ol)- 
viously relatively arranged to accommodate 
lateral and outward expansion of the chill 
by heat independently of the drag. 
The lower chill-section D is provided at 

the top thereof with a laterally outwardly 
and upwardly facing annula sloping shoul 
der 22 which is overlapped by a downwardly 
projecting annular flange 23 formed (in the 
upper and main chilling section ). The 
shoulder 22 and the flange 23 coöperate in 
centering the chilling section D relative to 
the Section E of the chill in the assemblage 
of the parts and permit lateral and outYard 
expansion by heat of the upper chill-section 
independently of the lower chill-section. 
With the relative dimensions and contour 
of the chili-sections D and E as illustrated 
lateral and outward expansion of the lower 
chiii-section independently of the upper 
chill-section is impossible, but by the rela 
tive arrangement of the shoulder 22 and 
flange 23 hereinbefore described any possi 
ble lateral and outward expansion of the 
upper chill-section independently of the 
lowei' chill-section is accommodated. 

Fig. 5 of the drawings shows a wheel 
forming casting H in the mold, and, re 
ferring to said Fig. 5, h indicates the an 
nular flange formed on and externally of 
said casting at one end of the casting, which 
flange is shown formed at the lower end of 
the casting, and the throat 24 of the wheel 
is for inned at the junction of the inner side 
of said flange with the tread 25 of the wheel, 
The flange of a car-wheel to be cast in the 
incid illustrated is obviously therefore 
formed next above the outer portion of the 
sand-body 12 of the drag-frame a. The 
lower chill-section E is contoured inter 
nally-that is, gradually reduced in inter 
nal diameter toward its lower end--as re 
Quired to form the upper portion of the 
surrounding Wall of the diametrical en 
argement 16 of the chamber C. The outer 
portion of the body of packed sand 12 of 
the drag-frame a is contoured and arranged 
as required to form the lower portion of 
the surrounding wall of said enlargement 
of said chamber. It will be observed there 
fore that the tread 25 of the car-wheel to 
be cast is formed at the internal surface 18 
of the upper chill-section D. that the throat 
24 and the inner portion of the fiange h. 
are formed at the internal surface of the 
lower chill-section E, that the Outer portion 
of said flange is formed at the sand-body 12 
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of the drag-frame a, and that the non-chill 
ing material 17 in the upper end of the 
upper chill-section D prevents undue chilling 
of the tread of the car-wheel at the inner end 
of the wheel. 
The plate A (see Fig. 2) is provided at 

the outer side of its flange 13 with two 
standards 2 which are arranged at Opposite 
sides respectively and spaced circumfer 
entially of the mold, and the cope-casing 
3 (see Figs. 1 and 2) is provided at its 
upper end with two laterally and outwardly 
projecting elbowed arms 28 which are ar 
l'anged at opposite sides respectively of and 
spaced circumferentially of the cope and 
ovelihang the chill and rest on the standards 
27. Preferably each arm 28 (see Figs. 1, 
2, and 3) is provided at its outer end with 
two lugs 29 which are arranged at opposite 
sides respectively of said arm and provided 
with vertically arranged set-screws K which 
are screwed into and extend below said lugs 
and rest. On the adjacent standard 27. 
Means for centering the cope relative to 

the chill during the assemblage of the com 
polent parts of the mold and maintaining 
the cope centered relative to the chill are 
provided and comprise plates or members 
I, which rest on and are arranged substan 
tially ladially of the top of the chilling 
Section D and spaced circumferentially of 
the cope. Each cope-centering member L. 
abuts at its Outer end against a lug 30 which 
is formed on the chilling-section D. Each 
lug 30 Serves therefore as an abutment for 
the other end of the adjacent cope-centering 
member L and prevents outwardly endwise 
displacement of said cope-centering mem 
ber, and a pin Q which is arranged substan 
tially horizontally and radially of the chill 
extends through said lug and into said cope 
centering Riember and prevents displace 
ment of said cope-centering member cir 
cumferentially of the cope. Each cope 
centelling member i is interposed between 
the adjacent lug 30 and the cope-casing B 
and has its inner end face sloping and fac 
ing in Wardly toward said cope-casing and 
upwardly and in contact with said cope 
casing at the lower end of said face at which 
end said face is spaced from the chamber 
C So as to permit the cope-casing to over 
lap the upper chilling section D between 
the lower extremity of the inner end face 
of each cope-centering member and said 
chamber. 
The cope and the drag of the mold illus 

trated are shown rammed to fit them for 
Casting a car-wheel which has a hub pro 
vided with a central bore extending there 
through and has an interior annular cavity 
Spaced from but arranged concentric rela 
tive to and surrounding said bore. Hence 
a baked sand-core G (see Fig. 2) is ar 
ranged vertically and centrally of the 

3. 

chamber C and shown extending upwardly 
through said chamber from the drag-frame 
C. and surrounded by an annular sand-body 
J which is arranged within said chamber 
and concentrically relative to and spaced 
from Said core and connected at any suit 
able number of points, as at 31, with the 
sand-body 12 of said drag-frame. The core 
G is provided at its upper end with a head 
7 which forms the bottom of a suitably 
formed pouring-basin 32, and said head is 
provided with gates 33 which establish com 
munication between said basin and the 
chamber C and consequently form inlets for 
the passage of molten metal to said chamber. 

It will be observed that the cope is free to 
be lifted at all times independently of the 
chill or intermediate mold-part, and hence 
the cope without interfering with the chill 
or intermediate mold-part is removable, if 
required for setting and centering of the 
core, finishing of the mold, or other pur 
pOSes. 
The casting formed in the mold obviously 

contracts horizontally or diametrically when 
it cools and thereby frees the chill, and ob 
viously during the first cooling and con 
traction of a casting formed in the mold the 
chill expands laterally and outwardly by 
heat. 
By the construction and relative arrange 

ment of the parts hereinbefore described it 
will be observed that the chill, and more 
especially the upper chilling section D, is 
expansible by heat laterally and out Wardly 
independently of the cope as well as inde 
pendently of the drag, and I would here re 
mark that the cope only overlaps the top of 
the chill to such an extent that the lateral 
and outward expansion of the chill by heat 
during the horizontal contraction of the 
casting formed in the mold results in the re 
moval of the chilling section D from under 
the chill-overlapping portion of the cope 
and thereby renders the said chilling section 
free to be elevated, independently of the 
cope and the drag, to the extent shown in 
dotted lines Fig. 5 if desired, and the ele 
vation of said chilling section results in the 
formation of an annular space next below 
said chilling section and next exteriorly and 
circumferentially of the casting--that is, 
between said chilling section and the lower 
chill-section E-so as to permit the intro 
duction, into said space and to the casting, 
of air or other heat-absorbing medium or 
any fluid, Substance or laterial with which 
the casting is to be beneficially influenced or 
treated. By means of the set-screws K the 
cope can be readily adjusted to normally 
rest at the lower end of the cope-casing B on 
top of the chill and at the same time rest at 
the lower ends of said set-screws on the 
standards 27, but not unimportant is the 
Support of the cope from the standards 27 
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to avoid pressure by the cope on the casting 
when the chill, upon lateral and outward ex 
pansion of the chilling section D by heat, 
no longer affords a seat or support to the 
cope. 

Illustration and description of means for 
introducing a heat-absorbing medium or 
other substance or matter to the casting be 
tween the mold-sections D and E upon the 
elevation of the upper of said sections inde 
pendently of the remainder of the mold is 
ot considered necessary. Suffice it to state 

that such heat-absorbing medium or other 
substance or matter is introduced in any ap 
proved manner next below the chilling Sec 
tion D immediately upon the elevation or 
separation of the said chilling Section, and 
that before the laterally and outwardly ex 
panded upper chilling section D materially 
contracts horizontally it is lowered to its 
original or normal position. The chilling 
section D is lifted and held elevated the de 
sired length of time in any approved man 
e. 
Of course the elevated moid-section D is 

lowered as soon as the casting has beel) 
treated with said heat-absorbing medium or 
other substance or matter, and by the con 
struction hereinbefore described it is obvi 
ous that both mold-sections D and E can be 
assembled before the mounting of the chill 
or central mold-part on the drag, and the 
mold-section E is removable upwardly with 
the mold-section D to permit upward re 
moval of the drag-frame a from the plate A. 
The provision of the drag-frame a for in 

dependently carrying the sand-body of the 
drag and the mounting of said frame re 
movably on the bottom-forming plate of the 
drag. in lieu of having said plate directly 
carrying the sand-body, are important be 
cause said frame can be 'eadily amined 
with sand in a molding machine With econ 
omy in labor and a saving of time, but more especially important is the provision of a 
drag-frame a in the form of a substantially 
horizontally arranged grill or grating as 
illustrated in Fig.6 so as to render said 
drag-frame capable of carrying said sand 
body independently of Said plate. 
What claim is:- 
1. in a mold for making metal Castings, a 

lower mold-part or drag instrumental in 
forming the bottom of the molten-metal-re 
ceiving chamber of the mold, an upper 
mold-part or cope instrumental in forming 
the top wall of said chamber, and an inter 
mediate moid-section participating in the 
formation between the cope and the drag of 
said chamber, said intermediate mold-sec tion being capable of being moved upwardly 
independently of the top wall of said chain 
ber and independently of the drag while the 
casting formed in the mold is within the 

5 mold, and the cope being removable up 
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wardly independently of said intermediate 
mold-section. 

2. In a mold for making metal castings, a 
drag, a cope instrumental in forming the 
top wall of said chamber, and a chilling 
section participating in the formation be 
tween the cope and the drag of said cham 
ber, said chilling section being capable of 
being moved upwardly independently of the 
top wall of said chamber and independently 
of the drag upon a lateral and outward ex 

70 

75 

pansion by heat of said chilling section, and 
the cope being removable independently of 
said chilling section. 

3. in a mold for making metal castings, a 
drag, a cope arranged above and spaced 
from the drag to form a chamber between 
the drag and the cope, and a chilling sec 
tion participating in the formation between 
the cope and the drag of said chamber, said 
chilling section being normally overlapped 
by the cope and capable of being removed 
from the casting upon the lateral and out 
Ward expansion by heat of said chilling sec 
tion, and the cope being free to be lifted in 
dependently of said chilling section and the 
drag. 

4. In a mold for making metal castings, a 
drag; a cope arranged above and Spaced 
from the drag to form a chamber between 
the drag and the cope, and an intermediate 
mold-part participating in the formation 
between the cope and the drag of said cham 
ber and comprising two superimposed Sec 
tions forming different portions respectively 
of the surrounding wall of said chamber 
and capable of being relatively separated 
vertically and independently of the cope and 
the drag and arranged when relatively sepa 
rated to afford access, between the relatively 
separated sections, to the casting formed in 
the mold, said sections being also liftable 
together from over the drag. 

5. In a mold for making metal castings, a 
drag; a cope arranged above and Spaced 
from the drag to form a chamber between 
the drag and the cope, and a central mold 
part participating in the formation between 
the cope and the drag of said chamber, the 
upper portion of the central mold-part coin 
prising a chilling section movable upwardly 
independently of the lower portion of the 
central mold-part upon the lateral and out 
ward expansion by heat of said chilling Sec 
tion, and both of said portions of said cen 
tral mold-part being liftable together from 
over the drag. 

6. In a mold for making metal castings, a 
drag; a cope arranged above and spaced 
from the drag to form a chamber between 
the drag and the cope, and a chilling section 
participating in the formation between the 
cope and the drag of said chamber, which 
chilling section is normally overlapped ad 
jacent the aforesaid chamber by a portion of 
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the cope and free to expand laterally and 
outwardly by heat independently of the 
cope and drag, the cope and said chilling 
Section being relatively arranged to permit 
movement of said chilling section upwardly 
upon the lateral and outward expansion by 
heat of Said chilling section. 

T. in a mold for making metal castings, a 
lower mold-part or drag, an upper mold 
part or cope arranged above and spaced 
from the drag to form a chamber between 
the drag and the cope, and a chilling section 
participating in the formation between the 
cope and the drag of said chamber, which 
chilling section has the top thereof normally 
Overlapped adjacent the aforesaid chamber 
by the adjacent portion of the cope and is 
free to expand laterally and outwardly by 
heat independently of the cope and drag, 
the cope and Said chilling section being rela 
tively arranged to permit elevation of said 
chilling section upon lateral and outward 
expansion of said chilling section. 

S. In a mold for making metal castings, a 
Substantially vertically arranged chilling. 
section participating in the formation of the 
Surrounding Wall of the molten-metal-re 
ceiving chamber of the mold; an upper 
mold-part or cope instrumental in forming 
the top Wall of Said chamber and normally 
Overlapping the top of and resting on said 
chilling section adjacent said chamber, said 
chilling section being free to expand lat 
erally and outwardly by heat independently 
of the cope and upon lateral and outward 
expansion thereof being free to be elevated, 
and means for supporting the cope inde 
pendently of said chilling section. 

9. In a mold for making circular metal 
castings, a substantially vertically arranged 
annular chilling Section participating in the 
formation of the surrounding wall of the 
molten-metal-receiving chamber of the 
mold; a cope instrumental in forming the 
top Wall of said chamber and Overlapping 
said chilling section adjacent said chamber, 
said chilling Section being free to expand 
laterally and outwardly by heat independ 
ently of the cope and upon the lateral and 
outward expansion thereof being free to be 
elevated, and means for supporting the cope 
independently of said chilling section. 

10. In a mold for making circular metal 
castings, a Substantially vertically arranged 
chilling section participating in the forma 
tion of the surrounding Wall of the molten 
metal-receiving chamber of the mold; an 
upper mold-part or cope instrumental in 
forming the top Wall of said chamber and 
having a circumferentially extending casing 
somewhat overlapping the top of said chill 
ing section adjacent said chamber, said 
chilling section being free to expand lat 
erally and outwardly by heat independently 
of the cope and upon lateral and outward 

eXpansion thereof being free to be elevated, 
and means for Supporting the cope inde 
pendently of said chilling section. 

11. In a mold for making metal castings, 
a substantially vertically arranged central 
mold-part participating in the formation of 
the Surrounding Wall of the molten-metai 
receiving chamber of the mold, standards 
spaced circumferentially of the mold, a cope 
instrumental in forming the top Wall of said 
chamber and having members which extend 
over said standards, and means whereby the 
cope may be adjusted vertically relative to 
said standards at said members of the cope. 

12. In a mold for making metal castings, 
a substantially vertically arranged central 
mold-part participating in the formation of 
the surrounding wall of the molten-metal 
receiving chamber of the mold, standards 
spaced circumferentially of the mold, and 
an upper mold-part or cope instrumental in 
forming the top wall of said chamber and 
having a circumferentially extending casing 
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provided with laterally and outwardly pro 
jecting arms which extend over said stand 
ards and are provided with substantially 
vertically arranged set-screws which rest On 
said standards. . 

13. In a mold for making circular metal 
castings, a substantially vertically arranged 
chilling section participating in the forma 
tion of the surrounding wall of the molten 
metal-receiving chamber of the mold, stand 
ards spaced circumferentially of the mold, 
and an upper mold-part or cope instru 
mental in forming the top Wall of the afore 
said chamber and having a circumferentially 
extending casing normally overlapping the 
top of said chilling section adjacent said 
chamber, the cope-casing being provided 
with laterally and outwardly projecting 
arms which extend over and rest on the 
aforesaid standards, the aforesaid chilling 
section being free to expand laterally and 
outwardly by heat independently of the 
cope and upon lateral and Outward expan 
sion thereof being free to be elevated. 

14. In a mold for making metal castings, 
the combination, with a substantially hori 
Zontally arranged circular drag-plate, of a 
circular frame removably mounted on and 
arranged concentrically relative to said plate 
and rammed independently of said plate 
with sand forming the bottom of the molten 
metal-receiving chamber of the mold, said 
frame and said plate being provided with 
means for centering the frame relative to 
the plate. 

15. In a mold for making metal castings, 
the combination, with a substantially hori 
Zontally arranged circular plate which forms 
the bottom of the lower mold-part or drag, 
of a frame removably mounted on and ar 
ranged concentrically relative to said plate 
and adapted to independently carry rammed 
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sand to form the bottom of the molten-metal 
receiving chamber of the mold, Said frame 
being provided externally of its lower poi 
tion with a laterally outwardly and down 
wardly facing sloping Surface, and said plate 
being provided at its upper side with an 
annular flange which is in contact with said 
Surface and surrounds the said frame. 

16. In a mold for making metal castings, 
the combination, with a drag, a cope ar 
anged above and spaced from the drag to 
form a chamber between the drag and the 
cope, and a central mold-part participating 
in the formation between the cope and the 
drag of the surrounding Wall of said cham 
ber, of cope-centering members mounted on 
the top of and arranged substantially radi 
ally of said central mold-part and spaced 
circumferentially of the cope, said cope 
centering members having upwardly facing 
sloping inner end faces, and means for pre 
venting outwardly endwise displacement of 
said cope-centering members. 

17. In a mold for making metal castings, 
the combination, with a lower mold-part or 
drag, an upper mold-part or cope arranged 
above and spaced from the drag to form a 
chamber between the drag and the cope, and 
a central mold-part participating in the 
formation between the cope and the drag of 
the surrounding wall of said chamber, of 
Cope-centering member's mounted on the top 
of and arranged substantially radially of 
said central mold-part and spaced circum 
ferentially of the cope, said cope-centering 
members having upwardly facing sloping 
inner end faces and being in contact at the 
lower ends of said faces with the cope, and 
means for preventing outwardly endwise 
displacement of said cope-centering mem 
bers. 

18. In a mold for making metal castings, 
the combination, with a lower mold-part or 
drag, an upper Imold-part or cope which is 
circular externally and arranged above and 
Spaced from the drag to form a chamber 
between the drag and the cope, and a sub 
stantially vertically arranged chill partici 
pating in the formation between the cope 
and the drag of the surrounding Wall of 
Said chamber and provided at its upper end 
with upwardly projecting lugs spaced later 
ally and outwardly from and circumferen 
tially of said chamber, of cope-centering 
members mounted on the top of the chill 
and spaced circumferentially of the cope, 
said cope-centering members being inter 
posed between the exterior of the cope and 
the aforesaid lugs, and pins extending into 
said cope-centering members from within 
said lugs. 
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19. In a mold for casting car-wheels, a 
lower mold-part or drag, an upper mold 
part or cope which is arranged above and 
spaced from the drag to form a chamber 
between the drag and the cope, and a sub 
stantially vertically arranged chill partici 
pating in the formation between the cope 
and the drag of the surrounding Wall of 
said chamber and provided in its upper end 
and internally with recesses which are 
spaced circumferentially of Said chamber 
and filled with non-chilling material, the 
cope normally resting between said recesses 
on said chill. 

20. In a car-wheel-casting mold having a 
molten-metal-receiving chamber enlarged 
diametrically at its lower end, a drag form 
ing the bottom of said chamber and the 
lower portion of the surrounding wall of the 
diametrically enlarged lower end of the 
chamber; a cope instrumental in forming 
the top wall of said chamber, and an inter 
mediate mold-part participating in the for 
mation between the cope and the drag of the 
surrounding wall of said chamber and con 
prising an annular chilling section which is 
free to expand laterally and outwardly by 
heat independently of the cope, said chilling 
Section being movable upon the lateral and 
outward expansion thereof by heat to afford 
access to the wheel-tread-forming surface 
of the casting. 

21. In a car-wheel-casting mold having 
a molten-metal-receiving chamber enlarged 
diametrically at its lower end, a lower mold 
part or drag forming the bottom of Said 
chamber and the lower portion of the Sur 
rounding wall of the diametrically enlarged 
lower end of the chamber; a cope forming 
the top wall of said chamber; a substantially 
vertically arranged central annular mold 
part participating in the formation between 
the cope and the drag of the surrounding 
wall of said chamber and divided horizon 
tally and above said enlarged end of the 
chamber into two sections, and means for 
supporting the cope independently of Said 
central mold-part, the upper portion of the 
central mold-part comprising an annular 
chilling section which is free to expand later 
ally and outwardly by heat independently 
of the cope, said chilling section being free 
to be lifted upon the requisite lateral and 
outward expansion thereof by heat. 
In testimony whereof, I sign the foregoing 

specification, in the presence of two wit 
16SSS. 

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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