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$38,904i. 
Application filed September 10, 1910. 

To all uphon, it may concern. 
Be it known that , THOMAS D. WEST, a 

citizen of the United States of America, resid 
ing at Cleveland, in the county of Cuyahoga 
and State of Ohio, have invented certain new 
and useful Improvements in Molds for Cast 
ing Chilled Car-Wheels or other Circular 
Cbjects; and 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 
lake and use the same. 

This invention relates to an improved 
mold for casting a chilled-car-wheel or other 
circular object provided at one end thereof 
with a circumferentially extending flange 
having a rounded periphery, and this inven 
tion pertains more especially to a mold com 
prising the following:-a substantially ver 
tically ai'i'anged annular chill instrumental in 
forming the surrounding wall of the molten 
metal-l'eceiving chamber of the mold; suit 
ably supported movable casting-centering 
members which are spaced circumferentially 
of the chili and normally in position to 
move into the said chamber; means whereby 
the said casting-centering members are 
locked in their outer position, which locking 
means is capable of being rendered inopera 
tive to permit the movement of the casting 
centering unenbei's into the said chamber, 
and heals employed in actuating the cast 
iing-centering members into the said chamber 
when the said casting-centering members are 
free to move in Wardly upon rendering the 
aforesaid locking means inoperative. 
One object of this invention is to improve 

the construction of mold disclosed and 
claimed in United States Letters Patent No. 
91S,236, granted to me April 13, 1909. 
Another object is to utilize the lateral and 

outward expansion of the chill by heat in 
controlling the operation of casting-center 
ing means and more especially in controlling 
the operation of means employed in actuat 
ing the aforesaid casting-centering members 
into the chamber of the mold and automati 
cally operating during the Said expansion 
of the chill upon rendering the hereinbefore 
mentioned locking means inoperative. 
Another object is to employ a weight so 

a 'ranged 'elative to the aforesaid casting 
centering members that the latter, when they 
are free to move inwardly, are actuated in 
Wardly by the Weight during the descent 

Specification of Letters Patent, 2Paterated Jan. 2, 1911. 
Serial No. 581,444. 

of the weight, and to have the said descent 
controlled by the lateral and outward ex 
pansion of the chill by heat. 
Another object is to accurately and readily 

center the Said weight relative to the chill 
during the assemblage of the parts and to 
insure the maintenance of an accurate cen 
tering of the weight relative to the chill 
during the lateral and outward expansion 
of the chill by heat. 
Another object is to arrest the descent of 

the Weight preparatory to the completion 
of the contraction of the casting while the 
latter is in the mold and before the casting 
centering members actuated by the weight 
during the descent of the weight can tightly 
engage or press against the casting at their 
inner ends so that the said casting-centering 
members will not bind against the casting 
and consequently do not interfere with the 
removability of the casting from the mold 
with facility. 
Another object is to have the weight not 

only supported from the chill in the lower 
most position of the weight but to provide 
desirable bearings for the weight in the said 
position of the weight. 
Another object is to inexpensively afford 

a level bearing to the weight in the lower 
most position of the Weight. 
Another object is not only to employ a 

locking ring for locking the aforesaid casting 
centering members in their outer position, 
and to have the Said ring engage an annular 
recess formed in the upper side of the chill 
and spaced from and extending circumfel 
entially of the chamber of the mold, but to 
have the outer side Wall of the said recess 
concentric relative to the said chamber and 
instrumental in centering the said ring rela 
tive to the said chamber during the assem 
blage of the parts. 
Another object is not only to have the 

Said locking ring and the aforesaid casting 
centering members relatively contoured so 
that the latter are locked in their outer posi 
tion by the said ring or free to move in 
Wardly according as the said ring has been 
shifted to the extent required in the One or 
the other direction, but to prevent any bind 
ing between the said ring and the chill dur 
ing the expansion of the chill by heat. 
Another object is to provide means where 

by the said locking ring may be operated 
with facility. 
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Another object of this invention is not 
only to utilize the drag of the mold and 
the chill in forming the flange of the casting 
to be produced, but to have the chill colm 
prise an annular vertically shiftable Section 
which is not only capable of assisting in 
centering the casting at the rounded periph 
ery of the said flange but has an internal 
laterally inwardly and downwardly facing 
sloping surface arranged to form the upper 
portion of the said periphery and is pro 
vided internally and below the said surface 
with an annular recess into which the sand 
body of the drag is extended and contoured 
so as to form the lower portion of the Said 
periphery without interfering with the de 
scent of the said chill-section during the 
contraction of the casting. 
Another object is to permit the formation 

of the internal upper portion of the Said 
shiftable chill-section of steel or other metal 
while the lower portion of the said chill 
Section is of cast-iron, and also to permit 
of a renewal of the aforesaid internal slop 
ing surface of the said chill-section without 
requiring a renewal of the lower portion of 
the said chill-section. 
With this object in view, and to the end 

of attaining any advantages hereinafter ap 
pearing, this invention consists in certain 
features of construction, and combinations 
of parts, hereinafter described, pointed out 
in the claims, and illustrated in the accom panying drawings. 

In the said drawings, Figure 1 is a central 
vertical section of my improved mold ready 
to be poured. Portions are broken away in 
this figure to show certain features of the 
construction. Fig. 2 is a horizontal section 
on line 2-2, Fig. 1, looking downwardly. 
Fig. 3 is a horizontal section on line 3-3, 
Fig. 1, looking downwardly. Fig. 4 is a 
vertical section in detail, the section being 
taken along the line 4-4, Fig. 3, looking 
in the direction indicated by the arrow. 
Fig. 5 is a horizontal Section online 5-5, 
Fig. 1, looking downwardly. Fig. 6 is a 
vertical section on line 6-6, Fig. 4, looking 
outwardly. Fig. 7 is a central vertical Sec 
tion of the mold showing a car-wheel cast 
within and by the mold. Fig. 8 is a hori 
Zontal section on line 8-8, Fig. 7, looking 
upwardly. Fig. 9 is a top plan of the shift 
able chill-section. Fig. 10 is a central Ver 
tical section on line 10-10, Fig. 9. Figs. 
4, 6, 9 and 10 are drawn on a larger Scale 
than Figs. 1, 2, 3, 5, 7 and 8. 
My improved mold consists in the main of 

an upper mold-part or cope, a lower mold 
part or drag and a central mold-part or 
chill. 
I would here remark that an annular chill 

employed as the central part of a mold for 
casting chilled car-wheels or other circular 
objects expands substantially the maximum 

981,904 

extent in a few minutes after the mold has 
been filled with molten metal, and one ob 
ject of my present invention, as Will here 
inafter appear, is to utilize this expansion, 
which is gradual and uniform, in control 
ling the automatic operation of appliances 
that are instrumental in insuring the produc 
tion of a chilled car-wheel or other circular 
object having a peripheral chilled crust or 
shell which is uniform in thickness circum 
ferentially of the said circular object and 
exactly concentric relative to the axis or cen 
ter of the said circular object. 

Referring to Figs. 1, 5 and 7 of the draw 
ings, A indicates an annular metal shell or 
casing which forms a portion of the lower 
mold-part or drag and is concentric relative 
to the center of the mold. The casing A is 
arranged vertically and rests upon a holi 
Zontally arranged metal plate 15 which is 
suitably secured to the said casing and forms 
the bottom of the drag, which bottom is pro 
vided with vent-holes 16 and a vertically 
downwardly projecting annular flange 17 
serving to elevate the bottom above the floor 
or support upon which the mold is to be 
mounted. The drag is suitably rammed 
with sand, and the body of packed sand 18 
of the drag fills the chamber formed within 
the casing A and preferably extends over 
and covers the upper end of the said casing. 
The top of the sand-body 18 of the drag has 
the contour required to form the bottom of 
the casting. 
B (see Figs. 1, 2, 3 and 7) indicates an an 

nular metal shell or casing which forms a 
portion of the upper mold-part or cope and 
is concentric Irelative to the center of the 
mold. The casing B is arranged vertically 
and supported as will hereinafter appear. 
The cope is suitably rammed with sand, and 
the body of packed sand 28 of the cope sub 
stantially fills the chamber formed within 
the casing B. The bottom of the sand-body 
28 of the cope has the contour required to 
form the top of the casting. The cope and the 
drag are spaced vertically. That is, the cope 
is arranged a suitable distance above the 
drag to form a chamber C between them 
which chamber is enlarged diametrically and 
annularly at its lower end, as at 30 (see Figs. 
1 and 5). 
The central mold-part or chill is annular 

and arranged vertically and centered rela 
tive to the drag and the cope, being instrus 
mental in forming the surrounding Wall of 
the chamber C. The said chill comprises a 
substantially vertically arranged stationary 
annular body or section D of cast-iron or 
other metal. The chill-section D is arranged 
concentrically relative to the center of the 
mold. The chill also comprises a substan 
tially vertically arranged vertically or end 
wise shiftable metal section which consists 
preferably of a ring d’ made of steel or 
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other metal and mounted in a cast-iron ring 
d. The said shiftable chill-section is ar 
langed under and concentric relative to the 
stationary chill-section D. The said shift 
able or lower chill-section (see Figs. 1, 5 
and 7) surrounds the drag and is normally 
in its upper position and capable of being 
lowered as will hereinafter appear, being 
locked or held in its uppel' position by Suit 
ably supported movable bars e. The said 
shiftable chill-section, in its upper and nor 
Imal position, is instrumental in forming the 
surrounding wall of the lower end of the 
chamber C. The said shiftable chill-section 
is shown detached in Figs. 9 and 10. The 
ring d of the shiftable chill-section forms 
the lower portion of the said chill-section 
and is provided at its upper end and inter 
nally with an annular recess, d, as shown in 
Figs. 9 and 10, and the ring d' of the said 
chill-section engages the said recess and rests 
on the bottom of the recess. The ring d’ 
forms the upper inner portion of the shift 
able chill-section. The ring d is secured to 
the ling d preferably removably by suitably 
applied bolts d and nuts d' (see Figs. 9 
and 10). 
The fiange of the car-wheel or flanged cir 

cular object to be cast in the mold is formed 
next above the Outer portion of the drag, and 
the upper portion of the shiftable chill 
Section projects far enough above the drag 
in the upper position of the said chill-section 
to form the upper portion of the rounded 
periphery of the said flange. The shiftable 
chill-section is provided internally of its 
upper end with a downwardly and laterally 
inwardly facing sloping annular surface 32 
which is shown formed internally of the ring 
d' of the said chill-section and, in the upper 
position of the said chill-section, partici 
pates in the formation of the upper portion 
Of the surrounding wall of the diametrically 
enlarged lower end of the chamber C and in 
casting forms the upper portion of the de 
sired rounded periphery of the flange of the 
car-wheel or flanged circular object being 
cast. The shiftable chill-section slidably or 
loosely embraces the casing A of the drag 
and is guided during its endwise movement 
by the said casing which is externally cir 
cular and concentric relative to the center of 
the mold So that the said chill-section is 
always centered accurately relative to the 
center of the mold and its sloping surface 32 
kept concentric relative to the center of the 
chamber C during the descent of the said 
chill-section. The shiftable chill-section is 
provided internally and next below its slop 
ing Surface 32 with an annular recess d ar 
ranged centrally between the top and bottom 
of the Said chill-section, and the body of 
packed sand 18 of the drag is extended later 
ally and outwardly and upwardly into and 
fills the recess d in the said chill section, as 

8 

at 19, Fig. 1, and the sand-filling 19 in the 
said recess has preferably an upwardly and 
laterally inwardly facing annular internal 
surface 20 which (see Fig. 1) forms the 
lower portion of the surrounding wall of the 
diametrically enlarged lower end of the 
chamber C and in casting forms the lower 
portion of the desired rounded periphery of 
the flange of the car-wheel or flanged circu 
lar object being cast without chilling the said 
lower portion of the Said flange. As shown 
in Figs. 9 and 10 the recess d is formed 
partially in the ring d and partially in the 
ring d of the shiftable chill-section, and the 
top Wall of the said recess is formed by the 
ring d of the said chill-section. The forma 
tion of the shiftable section of two rings d 
and d. as shown, not only permits of the 
fol'Imation of the internal upper portion of 
the said chill-section of steel or other metal 
while the lower portion of the said chill 
section is of cast-iron, but also permits of a 
renewal of the internal sloping surface 32 
of the said chill-section without requiring a 
renewal of the lower portion or ring d of the 
said chill-section. 

I would here remark that the sectional 
construction of the shiftable chill-section 
and the extension of the sand-body of the 
drag into the said chill-section so that the 
said sand-body has the portion thereof which 
forms the outline of the lower portion of the 
flange of the casting Supported by the said 
chill-section without interfering with the 
said chill-section in assisting the centering of 
the casting at the Said flange during the con 
traction of the casting constitute meritorious 
features of my present invention. 
The periphery or tread of the wheel or cir 

cular object to be cast between the flanged 
end of the said wheel or object and the oppo 
site end of the object is formed in the main by 
the internal surface of the stationary chill 
Section D which is arranged concentrically 
relative to the sloping surface 32 of the 
shiftable chill-section. Obviously therefore 
the stationary chill-section D is instrumental 
in forming the surrounding wall of the 
chamber C between the shiftable chill-sec 
tion at the lower or diametrically larger end 
of the Said chamber and the upper end of the 
chamber and is Smaller in internal diameter 
between the diametrical enlargement 30 of 
the lower end of the said chamber and the 
upper end of the chamber than the shiftable 
chill-section but has the bore formed therein 
flaring downwardly toward the said shift 
able chill-section and substantially meeting 
the upper extremity of the internal sloping 
Surface 32 of the said shiftable chill-section 
in the upper position of the said shiftable 
chill-section. 
The stationary chill-section is supported 

from the drag, and preferably the drag 
casing A is provided at its lower end and ex 
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ternally and below the range of movement 
of the shiftable chill-section with a laterally 
and outwardly projecting annular flange a 
which is provided at its upper side and next 
to its periphery with upwardly projecting 
lugs 21 upon which the stationary chill-sec 
tion D is mounted. 
The stationary chill-section D is shown 

centered relative to the drag and shiftable 
chill-section (see Fig. 1) by means of a 
downwardly and laterally inwardly facing 
annular shoulder D' formed on the said 
stationary chill-section at the bottom of the 
stationary chill-section and overlapping an 
upwardly and laterally outwardly facing 
sloping shoulder d which is formed on the 
shiftable chill-section at the top of the lat 
ter, as shown more clearly in Figs. 9 and 10. 
The cope-casing B is enough larger in in 

ternal diameter than the stationary chill 
Section D at the upper end of the latter to 
cause the said chill-section to be covered by 
the sand-body 28 of the cope around the 
bore in the said chill-section, as shown in 
Figs. 1 and 7. 
The cope-casing B (see Figs. 1, 3, 7 and 

8) is provided at its lower end and exter 
nally with a laterally and outwardly pro 
jecting annular flange b which extends cir 
cumferentially of the cope-casing, and the 
said casing is provided in its lower end with 
recesses 46 which are spaced circumferen 
tially of the cope-casing and extend later 
ally through the cope-casing from the inter 
nal surface of the cope-casing to the circum 
ferentially extending edge of the flange b. 
Each recess 46 is engaged by a metal bar 
J which extends through the said recess, 
and the cope-casing B, including its flange 
b, is provided with Babbitt Cr other suitable 
metal 47 arranged to largely form the top 
and side walls of the recesses 46 and there 
by form desirable bearings for the shiftable 
bars J engaging the said recesses. 
The cope-casing Brests on the stationary 

chill-section D and is secured to the latter 
preferably removably by bolts or screws 34 
applied in any approved manner (see Figs. 
1, 2, 3 and 7). 
The Sand body 28 of the cope is provided 

in its under side and centrally with a circu 
lar cavity 35 which is arranged in line ver 
tically and corresponds in dimensions with 
a circular cavity 25 formed in and centrally 
of the top of the sand-body 18 of the drag. 
The sand-body 28 of the cope is provided 
in its under side and next the internal sur 
face of the stationary chill-section D with 
an annular recess 36 which is arranged con 
centrically relative to the said chill-section 
and consequently circumferentially relative 
to the center of the chamber C and forms 
an upward annular enlargement of the said 
chamber. 

981,904 

The cope and the drag of the mold illus 
trated are rammed to more especially fit 
them for casting a car-wheel which has a 
hub provided with a central bore extending 
therethrough, and consequently a baked 
Sand-core f is arranged vertically and cen 
trally of the chamber C and extends through 
the said chamber and through the cavities 
25 and 35 from within the bottom of the cav 
ity 25 into the top Wall of the cavity 35. 
To form an annular chamber within and 
centrally of the casting an annular sand 
core 23 which has an internal diameter sub 
stantially corresponding with the diameter 
of the cavities 25 and 35 is arranged cen 
trally of the chamber C and concentrically 
relative to the core f and connected, as at 
24, at a plurality of points with and Sup 
ported from the sand-body 18 of the drag, 
and further supported or held down when 
pouring the mold by chaplets not shown. 
The top wall of the cope-cavity 35 forms 
the bottom of a circular pouring basin which 
has the surrounding wall 37 of its chamber 
built up of sand and inclosed by a metal cas 
ing 38 which is connected with the cope-cas 
ing B by webs 39 which are spaced circum 
ferentially of the said basin and embedded 
in and instrumental in supporting the sand 
body 28 of the cope. The pouring basin is 
formed centrally of the sand-body 28 of the 
cope and has its bottom provided with gates 
or perforations 40 which establish commu 
nication between the said basin and the 
cope - cavity 35. The molten metal em 
ployed in pouring the mold is supplied to 
the pouring basin, thence flows through the 
gates or perforations 40 in the bottom of 
the said basin and through the cope-cavity 
35 into the chamber C and fills every unoc 
cupied portion of the said chamber. Dur 
ing the cooling of the molten metal with 
which the mold has been poured the cast 
ing formed in the mold contracts horizon 
tally or diametrically and becomes Smaller 
in external diameter during the cooling 
process and thereby frees the stationary 
chill-section D. 
By the descent of the shiftable or lower 

chill-section during the horizontal contiac 
tion of the casting the internal sloping sur 
face 32 of the said chill-section will remain 
in contact with and hug the upper portion 
of the rounded peripheral surface of the 
flange of the casting during the said con 
traction of the casting until the said chill 
section has lowered far enough to free the 
casting and thereby assists the production 
of a circumferentially chilled circular ob 
ject which has its chill uniform in thick 
ness circumferentially of and throughout 
'that portion of the body required to be 
chilled, and has all of its outer circumferen 
tially extending or peripheral Surfaces con 

70 

75 

80 

85 

90 

95 

I.00 

105 

110 

L20 

125 



O 

2 5 

40 

981,904 

centic relative to the axis or center of the 
object. As already indicated, the shiftable 
chill-section is locked or supported in its 
upper position by no valle bars c, but as 
still as a sufficient clust ol' shell is formed 
on the casting after the pouring of the mold 
the said bal's are shifted outwardly from 
under the said chill-section to 'endel' the 
said chill-section, so far as the said bal's are 
concei'ned, free to descend by gravity, and 
the said chill-section, when rendered free 
to descend, will by its weight break away 
or press downward the projecting portion 
39 of the sand-body S of the drag and of 
coui'se lower by gravity as fast as the cast 
ing contracts horizontally during the cool 
ing of the casting. The barse are ai'i'anged 
substantially radially and spaced circumfer 
entially of the noid below the shiftable 
chill-section. The bal's ( l'est upon the flange 
G. ff file drag-casing A and are shiftable end 
wise. The ba's a project under and hold and 
lecik the shiftable chill-section in its upper 
positio}}. ol' are relanoved from undel the 
said chill-section according as the bat's are at 
the Oile {}i the other extremity of their range 
of movement. Each bar e is provided near 
its inne' end and on top with an outwardly 
facing shoulder 42, as shown in Figs. 1 and 
7. and a plate G which is attached, pref 
ei'ably relanovabiy by means of any suitable 
number of screws (7, to the oute side of a 
lug 21 of the flange ( is alranged to co 
operate with the said shoulder informing a 
step for limiting outward movement of the 
bar and prevent accidental detachment of 
the bar from the mold, and the said lug 21 
is slotted, as at 14, to accommodate the lo 
cation of the said bar. In Fig. 7 a bare 
is shown in its outer and inoperative posi 
tion and consequently removed from under 
the shift able chill-section and the said chill 
section in this figure is shown lowered far 
enough to free the flange of the casting H. 
show in formed in the mold. 

yeans fei’ preventing detachment of the 
shiftable chill-section from the drag-casing 
... when the drag is turned down side up, 
either preparatory to the assemblage of the 

50 parts of the hold or after the separation of 
the stationary chill-section D and connected 
cope and the casting from the drag, al'e pro 
vided and preferably comprise pins spaced 
circlinferentially of the mold. Each pin I 
extends loosely through a lug 21 a suitable 
distance above the adjacent bar e into a re 
cess 43 formed in the outer side of the shift 
alie chill-section and extending vertically 
downwardly from the upper extremity of 
the said chill-section, which recess has its 
bottom forming an upwardly facing shoul 
de' 4-4 which is overlapped by the said pin. 
it will be observed therefore that the shift 
able chill-section is provided at its outer 

side with upwardly facing shoulders 44 
spaced circumferentially of the said chill 
section and overlapped by suitably Sup 
ported pins I which are preferably with 
drawable endwise from over the said shoul 
del's to detach the said chill-section if de 
sired from the drag, and that the extension 
of the recesses 43 to the upper extremity of 
the said chill-section accommodates the loca 
tion of the pins I and avoids interference by 
the said pins with the descent of the said 
chill-section upon rendering the latter free 
to lower. 
Means employed in centering the casting 

at its upper end and keeping the casting ac 
curately centered relative to the center of 
the mold during the cooling and horizontal 
contraction of the casting while in the linoid 
complise the endwise movable bai's J mount 
ed on the stationary chill-section D and 
placed substantially radially and spaced cir 
cumferentially of the chill. The casting 
centering bars Jengage and extend through 
the recesses 46 formed in the lower end of 
the cope, as already hereinbefore indicated, 
and correspond in length and have their in 
ner ends equidistant from a point centrally 
of the chamber C. The bars J in their outer 
position, as shown in FigS. 1 and 3, have 
their inner ends arranged flush with the up 
per internal surface of the chill-section D 
and are arranged to enter the recess or up 
ward enlargement 36 of the chamber C and 
are locked in their outer position by a ring 
L (see Fig. 1) which is arranged concentri 
cally Felative to and shiftable circuimferen 
tially of the chill and preferably centered 
and normally held in place by the inwardly 
facing outer side wall of an annular recess 
D' which is formed in the upper side of the 
chill and spaced from and arranged concen 
trically relative to and extending circum 
ferentially of the chamber C. More espe 
cially important is the arrangement of the 
outer side wall of the recess D' concen 
trically relative to the chamber C so that 
the locking ring L, when in position lock 
ing the bars J in their outer position, is ac 
curately centered externally relative to the 
said chamber. The centering of the said 
ring relative to the said chamber by the 
Outer side wall of the recess D during the 
assemblage of the parts constitutes a not un 
important feature of my present invention. 
The ring L rests on the bottom of the recess 
D and is spaced at its internal Surface from 
the inner side Wall of the said recess so that 
lateral and outward expansion of the chill 
by heat cannot interfere with the circum 
ferential shiftability of the said ring. The 
spacing of the ring L at its intel'nal surface 
from the inner side wall of the recess D', positively preventing binding between the 
said ring and the chill during the expansion 

65 

70 

75 

80 

90 

95 

00 

05 

O 

II.5 

20 

25 

  



5 

O 

5 

25 

30 

35 

40 

50 

55 

60 

65 

6 

of the chill by heat, obviously constitutes an 
important feature of my present invention, 
Each bar J extends across the recess D and 
has bearing on the chill at both sides of the 
said recess. 
By the construction hereinbefore described 

it will be observed that each bar or casting 
centering member J extends laterally and 
OutWardly from the chill and is normally in 
position to move into the chamber C, and I 
would here remark that each bar or casting 
centering member J (see Figs. 1, 3, 7 and 8) 
is provided at its under side and a suitable 
distance from its inner ends with an in 
Wardly facing shoulder 48 which is flush 
With the outer wall of the recess D in the 
Outer position of the said casting-centering 
member, as shown in Fig. 1. 

Preferably each bar J (see Figs. 1, 3, 
and 8) is provided at its under side with a 
lug 49 which projects downwardly between 
the side Walls of the recess D and is ar 
ranged in Suitable proximity to the inner 
side Wall of the Said recess in the inner posi 
tion of the bar, and the said lug and the 
shoulder 48 of the said bar overlap the inter 
nal surface and circumferential Surface re 
spectively of the locking ring L and facili 
tate the proper positioning of the bar rela 
tive to the Said ring. I would here remark 
that the locking ring Lhas such contour and 
arrangement relative to the shoulders 48 of 
the bars J that the circumferential surface 
of the said ring is overlapped by the said 
shoulders in the outer position of the bars 
and in position locking the bars in their 
outer position, or the said ring frees the said 
bars to permit them to move inwardly, ac 
cording as the ring has been shifted circum 
ferentially to the extent required in the one 
or the other direction. 
Another feature of my present invention 

consists in the provision of the ring L (see 
Figs. 2, 3, 7 and 8) at its circumferential 
surface with recesses , which are spaced 
circumferentially of the ring and gradually 
increased in depth radially of the ring in 
One and the same direction circumferentially 
of the ring, which recesses are arranged to 
receive the shoulders 48 of the bars J and 
permit the bars to move inwardly upon 
actuating the ring to bring its recesses oppo 
site the said shoulders. 
By the construction hereinbefore described 

it will be observed that to render the lock 
ing ring Linoperative, so far as locking the 
bars J in their outer position is concerned, 
when the said ring is in its bar-locking posi 
tion, all that is required is to shift the said 
ring circumferentially in the direction re 
Quired to bring its recesses l opposite the 
shoulders 48 of the bars J and thereby per 
mit inward movement of the said bars. Of 
course, the inward movement of the bars J 
can be limited by the depth of the said re 

981,904 

cesses, whereas the outward movement of 
the said bars is preferably limited by the 
lugs 49 of the bars coming in contact with 
the internal surface of the ring L. 
Means for actuating the bars J simulta 

neously inwardly upon rendering the bar 
locking means inoperative (see FigS. 1, 2,3, 
7 and 8) preferably comprise a vertically 
shiftable weight R which extends circum 
ferentially of the cope and chili and is ar 
ranged vertically and concentrically relative 
to the chill. The Weight R is therefore ar 
ranged concentrically relative to the cham 
ber C and at its lower end overlaps the Outer 
ends of the bars J. Preferably each bar J 
is provided at its outer end with an up 
wardly and laterally outwardly facing slop 
ing surface 50, and the Weight R extends 
circumferentially of the chill at the Outer 
ends of the said bars and is provided in 
ternally with a downwardly and laterally 
inwardly facing sloping surface a which ex 
tends circumferentially of the cope and chill 
and engages the sloping Surfaces 50 of the 
said bars. 
The weight R is provided externally with 

a downwardly and laterally outwardly fac 
ing sloping surface R' which extends cir 
cumferentially of the weight, and the sta 
tionary chill-section D extends under and 
affords bearing, as will hereinafter appear, 
to the last-mentioned surface but is spaced 
below the weight far enough from the lower 
end of the weight in the upper position of 
the Weight to permit the weight to descend 
when the weight is permitted to descend and 
thereby actuate the bars J inwardly. Pref 
erably the chill-section D is provided with 
arms D which are spaced circumferentially 
of the chill and project laterally and out 
wardly below the Weight and have upwardly 
projecting lugs D' provided with upwardly 
and laterally inwardly facing sloping seats 
D affording bearing to the Outer sloping 
surface R' of the weight. The provision of 
the weight with the outer sloping surface 
R’, and the seats D formed on the chill for 
the said Sulface, constitute important fea 
tures of my present invention. The arms 
D* are spaced under the weight far enough 
from the lower end of the weight in the 
upper position of the Weight to permit the 
Weight to descend and thereby actuate the 
aforesaid bars in Wardly when the chill-sec 
tion D expands laterally and outwardly by 
heal, and the said bars are free to move in 
Wardly. 

I would here remark that preferably the 
Weight R is not only provided externally 
with the sloping surface R but also has an 
outer surface extending circumferentially 
of the Weight and vertically downwardly 
from the lower end of the said sloping Sur 
face, and the lug D of each arm D8 of the 
chill-section D has a surface D9 which ex 
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tends downwardly from the lower end of the tionary chill-section D in the lowermost 
sloping surface D of the said lug and nor 
mally affords lateral bearing or guidance to 
the vertical surface r of the weight and 
participates in centering the weight relative 
to the chill during the assemblage of the 
parts and constitute a meritoriots feature of 
iny present invention. 

it will be observed that my improved mold 
not only comprises movable casting-center 
ing membel's J spaced circumferentially of 
the chill and arranged normally in position 
to move into the chamber and means where 
by the casting-centering members are locked 
in their oute position, which locking means 
are capable of being rendered inoperative to 
pelimit the movement of the casting-center 
ing membel's into the chamber, but also com 
prises means employed in actuating the cast 
ing-centering membel's into the chamber and 
ihaving the operation thereof controlled by 
the latei'al and Outward expansion of the 
stationally chill-section by heat, said means 
for actuating the casting-centering members 
in Wardly automatically operating during 
the said expansion of the chill upon render 
ing the aforesaid locking means inoperative 
So far as concerns the inward actuation of 
the said casting - centering members. The 
utilization of the lateral and outward ex 
pansion of the chill by heat in controlling 
tle operation of the casting-centering means, 
and more especially in controlling the oper 
ation of the means employed in actuating 
the casting-centering members J into the 
chamber of the mold and automatically oper 
ating during the said expansion of the chill 
upon rendeling the locking ring Linoper 
ative, constitute an exceedingly valuable fea 
ture of my present invention. 
The weight R is supported from the bars 

., and from the seats D of the chill and held 
in its uppel' position while the said bars are 
locked in their outer position, and the degree 
{f slaint of the sloping surfaces q and R of 
the weight, the sloping surfaces 50 of the 
bal's J and the sloping surfaces D° of the 
chill is such that the weight, when the bars 
are unlocked and the stationary chill-sec 
tion D expands laterally and outwardly by 
heat, descends by gravity to actuate the bars 
in Wardly liformly and simultaneously so 
as to assist the casting to be accurately cen 
teled relative to the chill. 

Preferably the weight R is provided exter 
ally with lugs 52 which are spaced circum 

ferentially of the weight and arranged over 
the different lugs D' respectively of the sta 
tionary chill-section D. Each lug 52 is pro 
vided with a vertically arranged set-screw 
53 which is screwed into a correspondingly 
Screw-threaded hole 54 extending vertically 
upwardly from the lower end of the lug. 
The Set-screw's 53 of the weight R engage 
and have bearing on the lugs ID of the sta 

position of the weight and consequently form 
vetically adjustable stops serving to limit 
the descent of the weight and consequently 
limiting the inward actuation of the casting 
centering bars J by the weight, and a not 
unimportant feature of my present inven 
tion consists in Such a relative arrangement 
of the parts that the said stops operate to 
interrupt the inward actuation of the cast 
ing-centering bal's by the Weight prepara 
tory to the completion of the contraction of 
the casting while the latter is in the mold 
and before the said bars can tightly engage 
Ol' press against the casting at their inner 
ends so that the said bars do not bind against 
the casting and consequently do not inter 
fere with the removability of the casting 
from the mold with facility. 

I would he'e remark that the set-screws 
or vertically adjustable stops 53 also consti 
tute a meritorious feature of my present in 
vention in that they provide desirable bear 
ings for the Weight in the lowermost posi 
tion of the Weight, and that a proper ma 
nipulation of the said set-screws or stops 
upon the assemblage of the parts insures a 
level bearing to the weight in the said posi 
tion of the weight. 

In practice, lateral and outward expansion 
of the chill loosens the lugs D' of the arms 
ID of the chill-section ID at the vertical sui 
face i? of the weight so that the vertical sul 
faces D of the said lugs cease to accurately 
center and guide the weight relative to the 
chill. The provision of the outer sloping 
Surface R of the Weight and the sloping 
seats D° of the chill are obviously invaluable 
therefore to insure the maintenance of an 
accurate centering of the weight relative to 
the chill when the said vertical Surfaces of 
the chill and weight can not longer be relied 
upon during the lateral and outward ex 
pansion of the chill by heat in retaining the 
ring R concentric relative to the chill. 
The side wall l of each recess l in the 

locking ring L, slopes so as to face laterally 
and outwardly and in the direction in which 
the said ring is shifted circumferentially in 
actuating the ling from its bar-locking into 
its bar-unlocking position so that in shifting 
the said ring in the opposite direction from 
its bar-unlocking into its bar-locking po 
sition the walls l of the recesses l exert pres 
sure against the shoulder's 48 of the bars J 
and actuate the said bars from their inner 
into their Outer position. w 
Another feature of my present invention 

consists in the provision of means whereby 
the locking ring L. may be shifted circum 
ferentially with facility, which means pref 
erably comprise a horizontally arranged 
shaft T which has bearing in the stationary 
chill-section D, being loose within a hole 11 
which is formed in the said chill-section at 
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one side of the chill and extends inwardly 
from the exterior of the chill a suitable dis 
tance. The shaft T projects laterally of and 
outwardly from the chill a suitable distance 
and is provided externally with a shoulder t 
which faces in the direction of the outer ex 
tleinity of the shaft and is spaced from the 
chill and from the said extremity of the 
shaft. The shaft T is intergeared, as will 
hereinafter appear, With the aforesaid lock 
ing member between the last-mentioned 
shoulder and the shaft, and a bracket, 12, 
which is rigid with or supported from the 
stationary chill-section D, overlaps the said 
shoulder and affords bearing to the shaft be 
tween the said shoulder and the outer ex 
tremity of the shaft. A pinion P is opera 
tively mounted on the shaft between the 
shoulder t and the chill, and a rack 13 meshes 
with the pinion and extends circumferen 
tially of the chill and is rigid with an arm 
L formed on and projecting laterally of 
and outwardly from the ling L. The shaft 
T is rotated in any approved manner, as, for 
instance, by propel' manipulation of a 
wrench or other device applied to the outer 
end of the shaft. The weight R is slotted or 
cut away, as at 27 to accommodate the loca 
tion and operation of the lack, and the 
flange b of the cope-casing is slotted or cut 
away, as at l', for the same purpose. 
Although I have hereinbefore described a 

portion of the chill (the section composed of 
the rings d and d) as shiftable and utilized 
not only as a part of the chill but in center 
ing the casting, I would have it understood 
that an accurate centering of the casting can 
in most cases be effectually accomplished 
and maintained by the use only of the cast 
ing-centering bal's J. 
What claim is:- 
1. In a mold of the character indicated, a 

substantially vertically arranged chill in 
strumental in forming the surrounding Wall 
of the molten-metal-receiving chamber of 
the mold, which chamber is diametrically 
enlarged at its lower end, Said chill compris 
ing a substantially vertically arranged sta 
tionary annular section and a vertically 
shiftable annular section arranged under 
and concentric relative to the stationary 
section, the shiftable chil - Section being 
normally in its upper position and pro 
vided internally of its upper end with 
a downwardly and laterally inwardly fac 
ing annular sloping surface which par 
ticipates in the formation of the surround 
ing wall of the diametrically enlarged end 
of the chamber, said shiftable chill-section 
being also provided internally and between 
its lower end and the said sloping surface 
with an annular recess which is filled with 
packed sand which participates in the for 
mation of the last-mentioned Wall. 

2. In a mold of the character indicated, a 
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lower mold-part or drag having a body of 
packed sand forming the top of the drag; an 
upper mold-part or cope arranged above and 
spaced from the drag to form a molten 
metal-receiving chamber between the drag 
and the cope, which chamber has a diamet 
rical enlargement at its lower end, and an 
annular chill comprising a substantially 
vertically arranged stationary annular sec 
tion instrumental in forming the surround 
ing Wall of the chamber between the afore 
said enlargement, and the upper end of the 
chamber, said chill also comprising a Vel'- 
tically shiftable annular section arranged 
under and concentric relative to the station 
ary chill-section, the shiftable chill-section 
being normally in its upper position and 
provided internally of its upper end with 
a downwardly and laterally inwardly fac 
ing annular sloping surface which partici 
pates in the formation of the Surrounding 
wall of the aforesaid diametrical enlarge 
ment of the chamber, and the aforesaid 
body of sand having an extension entering 
the shiftable chill-section below and meet 
ing the said sloping surface of the said 
chill-section, said extension of the said body 
of Sand forming the lower portion of the 
surrounding wall of the aforesaid enlarge 
ment of the chamber and being Supported 
from the shiftable chill-section. . 

3. In a mold of the character indicated, 
a lower mold-part or drag; an upper moid 
part or cope arranged above and spaced 
from the drag to form a chamber between 
the drag and the cope, which chamber 
has an inlet for the passage of molten 
metal to the chambe), and a clhill in 
strumental in forming the Surrounding 
wall of the said chamber and compris 
ing a substantially vertically arranged end 
wise shiftable annular Section provided 
with a circumferentially extending sloping 
surface which participates in the formation 
of the aforesaid Wall, said shiftable chill 
section being composed of two rings which 
are secured together, and the Said sloping 
surface being formed wholly on one of the 
Said rings. 

4. In a mold of the character indicated, 
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, which chamber has 
an inlet for the passage of molten metal to 
the chamber, and a chill instrumental in 
forming the Surrounding wall of the said 
chamber and comprising a substantially 
vertically arranged endwise shiftable annu 
lar section comprising the following:--a 
metal ring forming the lower portion of the 
said chill-section and another metal ring 
forming the inner portion of the upper end 
of the said chill-section and secured to the 
first-mentioned ring and provided inter 
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nally of its upper end with a downwardly 
and laterally inwardly facing circumferen 
tially extending sloping surface which par 
ticipates in the formation of the aforesaid 
wall. 

5. In a mold of the character indicated, 
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, which chamber has 
an inlet for the passage of molten metal to 
the chamber, and a chill instrumental in 
forming the surrounding wall of the said 
chamber and comprising a Substantially 
vertically arranged endwise shiftable annu 
lar section comprising the following:--a 
metal ring forming the lower portion of the 
said chill-section and provided at its upper 
end and internally with an annular recess, 
another metal ring engaging the said recess 
and resting on the bottom of the recess and 
provided internally of its upper end with a 
downwardly and laterally inwardly facing 
circumferentially extending sloping Surface 
which participates in the formation of the 
aforesaid wall. 

(3. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged annular chill instrumental in 
forming the stirrounding wall of the molten 
metal receiving chamber of the mold, and 
ineans whereby the lateral and outward ex 
pansion of the chill by heat is utilized in 
centering the casting formed in the said 
clhamber. 

T. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal-re 
ceiving chamber of the mold, of casting 
centering means having the operation there 
of controlled by the lateral and outward ex 
pansion of the chill by heat. 

S. in a mold of the character indicated, 
the combination, with a substantially verti 
'ally arranged chill instrumental in forming 
the surrounding Wall of the molten-metal-re 
ceiving chamber of the mold, and suitably 
supported movable casting-centering mem 
bers which are spaced circumferentially of 
the chill and normally in position to move 
into the chamber, of means instrumental in 
actuating the casting-centering members 
into the chamber and having the operation 
thereof controlled by the lateral and out 
ward expansion of the chill by heat. 

9. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding Wall of the molten-metal-re 
ceiving chamber of the mold; suitably sup 
ported innovable casting-centering members 
which are spaced circumferentially of the 
chill and normally in position to move into 
the chamber, and means whereby the cast 

St. 

ing-centering members are locked in their 
Outer position, said locking means being 
capable of being rendered inoperative to 
permit the movement of the casting-center 
ing members into the chamber, of means em 
ployed in actuating the said casting-center 
ing members into the chamber and having 
the operation thereof controlled by the lat 
eral and outward expansion of the chill by 
heat, said means for actuating the said cast 
ing-centering members automatically oper 
ating during the said expansion of the chill 
upon rendering the aforesaid locking means 
inoperative. 

10. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal-re 
ceiving chamber of the mold, and suitably 
supported movable casting-centering mem 
be's which are spaced circumferentially of 
the chill and normally in position to move 
into the chamber, of a weight having the 
descent thereof controlled by the lateral and 
outward expansion of the chill by heat, said 
weight being arranged to actuate the afore 
Said casting-centering members inwardly 
during the said expansion of the chill by 
heat. 

11. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal-re 
ceiving chamber of the mold, and suitably 
Supported movable casting-centering mem 
bers spaced circumferentially of the chill 
and normally in position to move into the 
chamber, of a weight extending circumfer 
entially of the chill and having the descent 
thereof controlled by the lateral and out 
Ward expansion of the chill by heat, said 
weight being arranged to actuate the afore 
said casting-centering members inwardly 
during the said expansion of the chill, and 
means arranged to arrest the descent of the 
weight preparatory to the completion of the 
contraction of the casting while the casting 
is in the mold. 

12. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the Surrounding Wall of the molten-metal-re 
ceiving chamber of the mold, suitably sup 
ported movable casting-centering members 
which are spaced circumferentially of the 
chill and normally in position to move into 
the chamber, and a weight arranged to de 
scend and actuate the aforesaid casting 
centering members inwardly during the lat 
eral and outward expansion of the chill, of 
adjustable stops for limiting the descent of 
the weight. 

13. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
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tle Surrounding wall of the molten-metal-re 
ceiving chamber of the mold, Suitably Sup 
ported movable casting-centering members 
which are spaced circumferentially of the chill 
and normally in position to move into the 
chamber, and a weight arranged to descend 
and actuate the aforesaid casting-centering 
members inwardly during the lateral and 
outward expansion of the chill by heat, of 
suitably applied Set-screws arranged to limit 
the descent of the weight. 

14. In a mold of the character indicated, 
a substantially vertically arranged chill in 
strumental informing the surrounding Wall 
of the molten-metal-receiving chamber of 
the mold; suitably supported movable cast 
ing-centering members spaced circumferen 
tially of the chill and normally in position 
to move into the chamber, and a Weight ex 
tending circumferentially of the chill and 
arranged to actuate the aforesaid casting 
centering members inwardly during its de 
scent, which weight is provided externally 
with a downwardly and laterally outwardly 
facing sloping Surface which extends cir 
cumferentially of the weight, the chill ex 
tending under the weight and affording 
bearing to the said Surface, Said chill being 
spaced below the Weight far enough from 
the lower end of the weight in the upper 
position of the weight to permit the Weight 
to descend and thereby actuate the casting 
centering members inwardly when the chill 
expands laterally and outwardly by heat 
and the said casting-centering members are 
free to move inwardly. 

15. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; suitably Sup 
ported casting-centering bars spaced cir 
cumferentially of the chill and normally in 
position to move into the chamber, and a 
Weight extending circumferentially of the 
chill and arranged to actuate the said bars 
inwardly during its descent, which weight is 
provided externally with a downwardly and 
laterally outwardly facing sloping surface 
which extends circumferentially of the 
Weight, of seats on the chill for the said 
sloping surface, which seats are spaced cir 
cumferentially of the weight and arranged 
to permit the weight, when the weight is in 
its upper position, to descend when the chill 
expands laterally and Outwardly by heat 
and the aforesaid bars are free to move in 
wardly. 

16. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in form 
ing the surrounding Wall of the molten-metal 
receiving chamber of the mold; suitably 
supported casting-centering bars spaced 

upper position of the Weight to 
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in position to move into the chamber, and a 
weight extending circumferentially of the 
chill and arranged to actuate the said bars 
inwardly during its descent, which weight is 
provided externally with a downwardly and 
laterally outwardly facing sloping surface 
which extends circumferentially of the 
weight, of arms rigid with the chill and 
spaced circumferentially of the chill, which 
arms project laterally and outwardly below 
the weight and have each an upwardly pro 
jecting lug provided with a seat for the 
aforesaid surface of the weight, said arms 
being spaced under the weight far enough 
from the lower end of the weight in the 

permit the 
weight to descend and thereby actuate the 
aforesaid bars inwardly when the chill ex 
pands laterally and outwardly by heat and 
the said bars are free to move inwardly. 

17. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in form 
ing the surrounding Wall of the molten 
metal-receiving chamber of the mold; suit 
ably supported casting - centering bars 
spaced circumferentially of the chill and 
normally in position to move into the cham 
ber, and a weight extending circumferen 
tially of the chill and arranged to actuate the 
said bars inwardly during its descent, which 
weight is provided externally with a down 
Wardly and laterally outwardly facing slop 
ing surface extending circumferentially of 
the weight, of arms formed on and spaced 
circumferentially of the chill, which arms 
project laterally and outwardly below the 
weight and have upwardly projecting lugs 
provided with upwardly and laterally in 
Wardly facing sloping seats affording bear 
ing to the aforesaid sloping surface of the 
Weight, said arms being spaced under the 
weight far enough from the lower end of the 
weight in the upper position of the Weight 
to permit the weight to descend when the 
chill expands laterally and outwardly by 
heat and the said bars are free to move in 
Wardly. 

18. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; suitably Sup 
ported casting - centering bal's Spaced cir 
cumferentially of the chill and normally in 
position to move into the chamber, and a 
weight extending circumferentially of the 
chill and arranged to actuate the said bars 
inwardly during its descent, which weight 
is provided externally with a set of lugs 
which are spaced circumferentially of the 
weight and have seats affording bearing to 
the aforesaid sloping surface of the weight 
and arranged to permit the Weight, when the 

65 circumferentially of the chill and normally latter is in its upper position, to descend 
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when the chill expands laterally and out 
wardly by heat and the said bal's are free to 
imove inwardly, the lugs of one of the afore 
Said sets of ligs being provided with verti 
cally adjustable members arranged to en 
gage the lugs of the other of the said sets of 
lugs in the lowermost position of the Weight. 

19. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; Suitably Sup 
ported casting-centering bars spaced circum 
ferentially of the chill and normally in posi 
tion to move into the chamber; means where 
by the said bars are locked in their outer 
position, said bar-locking means being capa 
ble of being rendered inoperative so far as 
concerns movement of the bars into the 
chamber, and a weight extending circumfer 
entially of the chill and arranged to actuate 
the said bai's inwardly during its descent, 
of upwardly and laterally inwardly facing 
sloping seats spaced circumferentially of the 
weight, which seats are borne by the chill 
and affold bearing to the Weight, the weight 
being free to descend when the chill expands 
laterally and outwardly by heat and the 
aforesaid bar-locking means are rendered in 
operative, 

20. in a mold of the character indicated, 
a substantially vertically arranged chill in 
strumental in forming the Surrounding Wall 
of the molten-metal-receiving chamber of 
the mold, which chill is provided with up 
Wardly and laterally inwardly facing slop 
ing bearings spaced circumferentially of the 
chill and substantially equidistantly from 
the said chamber; suitably supported end 
Wise innovable casting-centering bars spaced 
circumferentially of the chill and normally 
in position to move into the chamber; a 
Weight seated on the said bearings and ex 
tending circumferentially of the chill, which 
weight is a ranged to actuate the said bars 
in Wardly during its descent and is provided 
exteinally with a downwardly and laterally 
outwardly facing sloping surface extending 
circumferentially of the chill and arranged 
to seat on the aforesaid bearings, the parts 
being arranged to permit the weight, when 
the weight is in its upper position, to de 
scend when the chill expands laterally and 
outwardly by heat and the aforesaid bars 
are free to move inwardly. 

21. In a mold of the character indicated, 
a substantially vertically arranged chill in 
strumental in forming the surrounding wall 
of the molten - metal - receiving chamber of 
the mold; suitably supported endwise mov 
able casting-centering ba's spaced circum 
ferentially of the chili and normally in posi 
tion to move into the said chamber, and a weight extending circumferentially of the 
chill and arranged to actuate the said bars 

i. 

inwardly during its descent, which weight 
is provided externally with a downwardly 
and laterally outwardly facing sloping Sur 
face extending circumferentially of the 
weight, and also has an outer surface extend 
ing circumferentially of the weight and ver 
tically downwardly from the said sloping 

70 

surface, the chill normally affording a lat 
eral guide to the second-mentioned surface 
and affording bearing to the first-mentioned 
surface during the descent of the weight and 
being contoured to permit the Weight, when 
the weight is in its upper position, to de 
scend when the chill expands laterally and 
outwardly by heat and the aforesaid bars are 
free to move in Wardly. 

22. In a mold of the character indicated, 
a substantially vertically arranged chill in 
strumental in forming the surrounding wall 
of the molten - metal-receiving chamber of 
the mold, which chill is provided with up 
Wardly and laterally inwardly facing slop 
ing surfaces spaced circumferentially of the 
chill and a suitable distance from the said 
chamber, said chill also having surfaces 
which extend vertically downwardly from 
the lower ends of the Said sloping surfaces, 
and Suitably Supported endwise movable 
casting-centering bars spaced circumferen 
tially of the chill and normally in position 
to move into the said chamber; a weight ex 
tending circumferentially of the chill and 
arranged to actuate the said bars in Wardly 
during its descent, which weight overlaps 
the aforesaid sloping surfaces and normally 
has lateral bearing at its lower end against 
the second-mentioned Surfaces, said weight, 
when in its upper position, being free to de 
scend when the chill expands laterally and 
outwardly by heat and the aforesaid bars 
are free to move inwardly. 

23. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold, and endwise 
movable casting-centering bars placed sub 
stantially radially of the upper end and 
spaced circumferentially of the chill and 
normally arranged to move into the said 
chamber, which bars are provided at their 
under sides with shoulders which face in the 
direction of and are spaced outwardly from 
the inner ends of the bars, of a suitably sup 
ported ring supported from and extending 
and shiftable circumferentially of the chill 
and centered externally relative to the chill 
by a portion of the chill, said ling having 
such contour and arrangement relative to 
the aforesaid shoulders that the circumfer 
ential surface of the ring is overlapped by 
the shoulders in the outer position of the 
casting-centering bars and locks the latter 
in their outer position, or the ring frees the 
said bars to permit them to move inwardly, 
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according as the ring has been shifted to the Wardly from the aforesaid lugs, and a ring 
extent required in the one or the other di 
rection. 

24. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding Wall of the molten-metal 
receiving chamber of the mold, which chill 
is provided in its upper side with a recess 
which is spaced from and extends circum 
ferentially of the said chamber and has its 
outer side wall arranged concentrically rela 
tive to the chamber; endwise movable cast 
ing-centering bars placed substantially radi 
ally of the upper end and spaced circum 
ferentially of the chill and normally ar 
ranged to move into the said chamber, which 
bars extend across the aforesaid recess and 
have bearing on the chill at both sides of 
the recess and are provided at their under 
side with shoulders which face in the di 
rection of and are spaced outwardly from 
the inner ends of the bars, of a ring engag 
ing the said recess and centered by the outer 
side wall of the recess relative to the afore 
said chamber during the assemblage of the 
parts, which ring extends circumferentially 
of and is spaced from the inner side wall 
of the said recess and supported from and 
shiftable circumferentially of the chill, said 
ring having Such contour and arrangement 
relative to the aforesaid shoulders that the 
circumferential surface of the ring is over 
lapped by the shoulders in the outer posi 
tion of the casting-centering bars and locks 
the latter in their outer position, or the ring 
frees the said bars to permit them to move 
in Wardly, according as the ring has been 
shifted to the extent required in the one or 
the other direction. 

25. In a mold of the character indicated, 
th? combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold, which chill 
is provided in its upper side with a recess 
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which is spaced from and extends circum 
ferentially of the said chamber and has its 
outer side wall arranged concentrically rela 
tive to the chamber, of endwise movable cast 
ing-centering bar's mounted on and placed 
substantially radially of the upper end and 
spaced circumferentially of the chill and 
normally arranged to move into the said 
chamber, which bars extend across the afore 
said recess and have bearing on the chill at 
both sides of the recess and are provided at 
their under side with lugs which project 
downwardly between the side walls of the 
recess and are arranged in suitable proX 
imity to the inner side Wall of the recess in 
the inner position of the bars, said bars be 
ing also provided at their under side with 
shoulders which face in the direction of the 
inner ends of the bars and are spaced out 

bars placed substantially radially and spaced 

engaging the said recess and centered by 
the outer side Wall of the recess relative to 
the aforesaid chamber during the assemblage 
of the parts, which ring extends circumfer 
entially of and is spaced from the inner side 
Wall of the said recess and supported from 
and shiftable circumferentially of the chill, 
said ring having such contour and arrange 
ment relative to the aforesaid shoulders that 
the circumferential surface of the ring is 
overlapped by the shoulders in the outer 
position of the casting-centering bars and 
locks the latter in their outer position, or 
the ring frees the said bars to permit them 
to move inwardly, according as the ring has 
been shifted to the extent required in the 
One or the other direction. 

26. In a mold of the character indicated, 
the combination, with a substantially verti- 85 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; suitably sup 
ported endwise movable casting - centering 
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circumferentially of the chill and normally 
arranged to move into the said chamber, 
which bars are provided with shoulders 
which face in the direction of and are spaced 
outwardly from the inner ends of the bars, 
of a ring supported from and extending and 
shiftable circumferentially of the chill and 
centered externally relative to the chill, 
which ring has its circumferential surface 
overlapped by the aforesaid shoulders and 
is provided at the said surface with recesses 
which are spaced circumferentially of the 
ring and gradually increased in depth radi. 
ally of the ring in one and the same direc. 
tion circumferentially of the ring, which re 
cesses are arranged to receive the said shoul 
ders and permit the bars to move in Wardly 
upon actuating the ring to bring its recesses 
opposite the said shoulders. 

27. In a mold of the character indicated, 110 
the combination, with a slabstantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal- /1 
receiving chamber of the mold, suitably sup- - 
ported movable casting-centering members 115 
spaced circumferentially of the chill and 
normally arranged to move into the chamber, 
and means instrumental in locking the said 
casting-centering members in their outer po 
sition, of a suitably supported pinion, and 120 
means whereby the aforesaid locking means 
are rendered inoperative or operative ac 
cording as the said pinion is rotated the ex 
tent required in the one or the other di 
rection. 

28. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold, and suitably 130 
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supported moyable casting-centering mem- ?tance from their inner ends with inwardly 
bers Spaced circumferentially of the chill 
and normally arranged to move into the said 
chamber, of a suitably supported pinion, and 
means whereby the casting-centering mem 
bel's are actuated simultaneously from their 
inner into their outer position during the ro 
tation of the pinion in the direction and to 
the extent required. 

29. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding Wall of the molten-metal 
receiving chamber of the mold; suitably sup 
ported movable casting-centering members 
Spaced circumferentially of the chill, said 
casting-centering members being normally in 
position to move into the said chamber and 
provided a suitable distance from their in 
her ends with inwardly facing shoulders, 
and a locking member arranged externally 
and extending and shiftable circumferen 
tially of the said chamber and contouled to 
overlap the aforesaid shoulders in the outer 
position of the casting-centering members 
and thereby lock the latter in the said posi 
tion upon shifting the said locking member 
circumferentially to the extent required in 
the one direction, or to permit the said cast 
ing-centering members to move from their 
outer into their inner position during the 
shifting of the said locking member circum 
ferentially the extent required in the oppo 
site direction, of a suitably supported lo 
taly member operatively connected with and 
employed in actuating the said locking mem 
ber, the latter being shifted circumferen 
tially in the one direction ol' the other ac 
cording as the said locking-member-actu 
ating rotary member is rotated in the one 
or the other direction. 

30. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding Wall of the molten-metal 
receiving chamber of the mold, and suitably 
Supported movable casting-centering meln 
bers spaced circumferentially of the chill 
and normally in position to move into the 
Said chamber, of a rotary membel' supported 
from the chill at one side of the chill, and 
means whereby the casting-centering mem 
bers are actuated from their inner into their 
outer position during the rotation of the said 
rotary member in the direction and to the 
extent required. 

31. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; Suitably 
Supported movable casting-centering mem 
bers spaced circumferentially of the chill 
and normally in position to move into the 

facing shoulders, and a suitably supported 
locking member arranged externally and ex 
tending and shiftable circumferentially of 
the said chamber, which locking member is 
contoured to overlap the aforesaid shoulders 
in the Outer position of the casting-centering 
members and thereby lock the latter in the 
Said position upon shifting the said locking 
member circumferentially to the extent re 
quired in One direction, or to permit the said 
casting-centering members to move from 
their outer into their inner position during 
the shifting of the said locking member cir 
cumferentially to the extent required in the 
opposite direction, of a suitably supported 
rotary member intergeared with and instrt 
mental in actuating the said locking member. 

32. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the Surrounding wall of the molten-metal 
receiving chamber of the mold: suitably 
Supported movable casting-centering mem 
bers spaced circumferentially of the chill 
and normally in position to move into the 
said chamber and provided a suitable dis 
tance from their inner ends with inwardly 
facing shoulders, and a suitably supported 
locking member arranged externally and ex 
tending and shiftable circumferentially of the 
said chamber, which locking member is con 
toured to overlap the aforesaid shoulders in 
the outer position of the casting-centering 
members and thereby lock the latter in the 
Said position upon shifting the Said locking 
member circumferentially to the extent re 
quired in One direction, or to permit the said 
casting-centering members to move from 
their outer into their inner position during 
the shifting of the said locking member cir 
cumferentially to the extent required in the 
opposite direction, of a rack extending cir 
cumferentially of the chill and rigid with 
the said locking member, and a suitably sup 
ported and suitably operated pinion meshing 
with the said rack. 

33. In a mold of the character indicated, 
the combination, with a substantially verti 
cally arranged chill instrumental in forming 
the surrounding wall of the molten-metal 
receiving chamber of the mold; suitably 
Supported movable-casting-centering mem 
bers spaced circumferentially of the chill 
and normally in position to move into the 
chamber and provided a suitable distance 
from their inner ends with inwardly facing 
shoulders, and a suitably supported locking 
member arranged externally and extending 
and shiftable circumferentially of the cham 
ber, which locking member is contoured to 
overlap the aforesaid shoulders in the outer 
position of the casting-centering members 
and thereby lock the latter in the said posi 

said chamber and provided a suitable dis- tion upon shifting the said locking member 
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circumferentially to the extent required in 
One direction, or to permit the said casting 
centering members to move from their outer 
into their inner position during the shifting 

5 of the said locking member circumferen 
tially to the extent required in the opposite 
direction, of a suitably supported pinion ar 
ranged at one side of and having its axis 
Substantially radially relative to the chill, 

10 and a rack arranged at the top of and mesh 

ing with the pinion, which rack extends cir 
cumferentially of the chill and is rigid with 
the aforesaid locking member. 
In testimony whereof, I sign the foregoing 

specification, in the presence of two wit- 15 
heSSeS. 

THOMAS D. WEST. 
Witnesses: 

C. H. DoRER, 
H. C. BROWN. 


