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" To all whom it may concern:
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Be it known that I, Taomas D. Wesr,
a citizen of the United States of America,
residing at Cleveland, in the county of
Cuyahoga and State of Ohio, have invented
certain new and useful Improvements in the
Art of Making Metal Castings; and I here-
by declare the followin
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
the art of making metal castings, and more
especially to an improved process of casting
cireular objects, such, for instance, as car-
wheels and rolls.

‘The primary object of this invention is to
treat a body of hot metal in a mold, upon
the formation of a crust on said body of
metal, with a heat-absorbing medium, such,
for instance, as air, drawn through the mold
by suction between said crust and the crust-
facing portion of the mold and thereby
carry off heat from the metal while the

5 crusted body of metal or casting is within

the mold and beneficially affect or influence

_the casting in any one or more of various
. ways, such, for instance, as increasing the

- 30

35

depth or hardness of chilling beyond the
chilling or hardening capacity of a metal
chiller or chill, or hardening the surface of

.any casting while the casting is within the

mold, or eﬁecting molecular changes in said
casting to better qualify it to withstand any
ordinary or special service to which it may

be subjected, or preventing shrink-holes or |

" contraction-cracks in the casting or prevent-
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ing warping or distortion of the casting, or
rendering the casting stronger or more dura-

" ble, or producing what I term an “inside

chilling ”,—that is, a chilling of the casting
at a point spaced inwardly from the surface
or exterior of the casting.

Another object.is to Inexpensively create
or establish a steady passage in ample vol-
ume of said air or heat;absorbing medium
along or next exteriorly of and In contaet
with the cooling and contracting casting and
through the mold while said casting is with-
in the mold and efficiently and expeditiously
effect the hereinbefore indicated beneficial
influence upon the strength, durability,
depth of ¢hill or other quality of the casting.

Another object is to carry out my inven-
tion more especially in the casting of a cir-

to be a full, clear,

cular object, such, for instance, as a car-
wheel, by, first, pouring a mold having a
circular chamber for receiving molten metal
and, upon the formation of a peri hemi
crust on the body of hot metal supplied to
said chamber and the creation of an annular
space next exteriorly of and surrounding
said crust while said body of metal or cast-
ing is within the mold, creating suction
within said space uniformly all around the
casting being treated and by said stiction
drawing air or other heat-absorbing medium
through and endwise of said space uni-
formly all around the casting and thereby
carrying off heat from or treating the cast-
ing uniformly all around the casting.
Another object is to carry out my inven-
tion, in casting a metal car-wheel having a
flange at one end of the tread-forming por-
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tion of the wheel, in such a manner that the. 75

tread and the throat which connects said
tread with the inner side of the flange of

the wheel shall be acted upon by my ims=.

proved process to increase the depth of chill
or hardness at said tread and throat without
having said flange, and more especially the
rounded periphery of the flange, correspond-
ingly treated to any appreciable extent, so
as to produce a cast-metal car-wheel which
possesses great durability at its tread and
throat without having the peripheral por-
tion of the flange, treated in a way that
would render the flange unduly brittle and
thereby susceptible of being readily broken
off or chipped.

Another object is to cool the core of a mold
adapted for use in casting an annular object,
such, for instance, as a car-wheel, and to
materially cool the casting at and around the
core before removal of the casting from the
mold, and more especially to effect said cool-
ing of said core and the adjacent core-sur-
rounding portion of the cooling and con-
tracting casting by sucking or drawing air
or heat-absorbing medium through said core
simultaneously with the sucking or drawing
of air or heat-absorbing medium through the
mold at the peripheral surface of the casting
and thereby prevent the creation of undue
strains in the outer portion of the casting.

With these objects in view, this invention
consists in the steps or features hereinafter
described and pointed out in the claims, -

A mold suitable for use in carrying out
my invention in the manufacture of a car-

80

88 -

90

95

100

168

110



" wheel chilled at its tread and throa is illus-
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trated in
which— _

Figure 1 is a central vertical section of the
said mold ready for pouring. Fig. 2 is a
central vertical section of the mold, showing
a car-wheel H cast within the mold. Fig. 3
is an enlarged view of a portion of Fig. 1.
Fig. 4 is.an enlarged view of a portion of
Fig. 2. Fig. 5 is a vertical section on line
5—5, Fig. 3, looking outwardly.

The mold illustrated consists in the main
of an upper mold-part or cope, a lower mold-
part or drag and a central mold-part which
1s shown formed in the main by a sectional
chiller or chill. .

Referring to the drawings, A indicates a

the accompanying drawings, in

vertically arranged annular casing which

forms a portion of the lower mold-part or
drag and rests upon a horizontally arranged

. plate 10 forming the bottom of the drag and
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provided with a vertically downwardly pro-
Jecting annular flange 13 serving to elevate
said bottom above the floor or support upon
which the mold is to be mounted. The drag
is rammed twith sand or substantially non-
chilling material, and the top or upper por-
tion of the body of packed sand 14 of the
drag has the contour required to form the

.bottom of the casting.

B indicates a vertically arranged suitably
supported annular metal casing which
forms a portion of the upper mold-part or
cope. The cope is rammed with sand, and
the body of packed sand 15 of the cope has
its bottora or lower portion contoured as
required to form the top of the casting, The
cope and the drag are spaced vertically to
form a chamber C between them, which
chamber is enlarged diametrically and an-
nularly at-its lower end, as at 12. -

'The central mold-part comprises an an-
nular vertically arranged sectional chiller or
chill consisting of two superimposed annular

sections D and d instrumental in forming

the surrounding wall of the chamber C. The
chill-sections, Ig; and d are arranged ver-
tically and in line endwise. The upper or
main chill-section D is preferably of cast
iron, whereas the lower chill-section d may
be of steel. -

Figs. 2 and 4 show a wheel-forming cast-
ing H in the mold, and, referring to said
figures of the drawings, A 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 has a rounded peripheral
surface, and the throat 16 of the wheel
formed by said casting is formed at the
junction of the inner side of said flange with
the tread 17 of the wheel. - The flange of a
car-wheel to be cast in the mold illustrated
is obviously therefere formed next above the
outer portion of the drag. The lower section

1,031,305

or portion of the central mold-part is ar-
ranged to form the top wall and upper por-
tion of the surrounding wall of-the diamet-
rical enlargement 12 of the chamber C. The
outer portion of the body of packed sand 14
of the drag is contoured and arranged as
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required to form the bottom wall and lower -

portion of the surrounding wall of said en-
largement of the said chamber. ‘The sur-
rounding wall of the chamber C is formed
in the main by the internal annular surface
18 of the upper chill-section and the tread
of the car- Eeel to be cast in the mold is
formed at said surface. The upper inner
portion 19 of the lower chill-section is ar-
ranged below the lower end of-said surface
18 of the upper chill-section and has its in-
ternal surface arranged flush with said sur-
face 18 at the lower end of said surface 18
and contoured as required to render said
portion of the lower chill-section instru-
mental in effecting the formation of the
throat 16 of the wheel, and said portion 19
of the lower chill-section is arranged to
form the inner portion of the top wall of
the diametrical enlargement 12 of the cham-
ber C. An annular body s of packed sand or
substantially nonchilling material is applied
to the lower chill-section in any approved
manner and arranged to form the outer por-
tion of the enlargement 12 of the chamber C
and forms the upper portion of the sur-
rounding wall of said enlargement of said
chamber and extends from the sand-body 14
of the drag to the portion 19 of said chill-
section. By having the diametrical enlarge-

‘ment 12 of the molten-metal-receiving cham-

ber C formed as hereinbefore described un-
due brittleness in the flange of the car-wheel
being cast in carrying out my invention is

‘successfully avoided and the wheel is not

only chilled at its tread but also chilled at
its throat, ;
The lower chill-section is mounted on. the
drag-casing A, and said drag-casing is pro-
vided at its top with a laterally and out-
wardly facing annular shoulder 21 which
is overlapped by said chill-section so as to
prevent displacemient of the said chill-sec-
tion horizontally independently of the drag.
The lower chill-section is provided at the

top and substantially vertically above the’

shoulder 21 with a laterally and outwardly
facing annular shoulder 22 which is over-
lapped by lugs 23 formed on and projecting
downwardly from the upper chill-section
and spaced circumferentially of said shoul-
der 22. The shoulder 22 and the lugs 23
are instrumental in centering the upper
chill - section relative to the lower chill-
section during the assemblage of the
component -parts of the mold. The upper
chill-section rests at its lugs 23 on the lower
chill-section. The upper chill-section is
shown provided at the lower end of its in-
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ternal surface 18 with a laterally inwardly
and downwardly facing beveled annular
shoulder 24 which is closely overlapped by
the portion 19 of the lower chill-section, and
an annular. space 23 is formed between. the
bottom of the upper chill-section
of the lower chill-section and arranged sub-
stantially concentrically relative to the chill
and in communication between the lugs 23
with the external atmosphere, and the up-
per chill-section is frec to expand laterally
and outwardly by heat independently of the
lower chill-section. : ,

Any suitable number of bolts are em-
ployed in removably attaching the upper
chill-section .to the lower chill-section, and
in Figs. 1 and 2 E indicates one of said
bolts. The bolt E is shown extending

~through a slot 26 which extends vertically

20

through a lug 27 formed on the upper chill-
section and through a lug 28 formed on the
lower chill - section. ‘Said bolt has its head

~ resting on the top surface of the lug 27, and
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a nut ¢ is screwed onto the bolt at the bot-
tom of the lug 28. The relative arrange-
ment of the parts is such that in ‘the nor-
mal condition of the upper chill-section, be-
fore any lateral and outward expansion of
caid chill-section by heat, the bolt E, as
shown in Fig. 1, is arranged next the outer
end wall of the engaging slot 26 which is
arranged radially of the chill and extends
inwardly beyond said bolt toward the cham-
ber C far enough to accommodate a lateral
and outward expansion of the said chill-sec-
tion by heat ‘independently of the lower
chill-section.

The cope is mounted on the upper chill-
section. The cope-casing B is provided at

its bottom and in proximity to the circum-

" ferential surface of said casing with a down-
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wardly projecting annular flange 30 which
is arranged concentrically relative to the
mold, and said cope-casing Tests at said
flange on the top of the upper chill-section.
The outer side of the flange 30 is over-
lapped by the upper chill-section so as to
facilitate centering of the cope relative to
said .chill-section during the assemblage of
the component parts of the mold. The up-
per chill-section is provided at the upper
end of its internal surface 18 with a laterally
inwardly and upwardly facing beveled an-
nular shoulder 31, and the inner lower por-
tion of the cope-casing terminates at the
bottom in a downwardly and laterally n-

wardly projecting flange 32 which closely

 .overlaps the upper portion of the beveled
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‘surface 31 of the said chill-section.

The
flanges 30 and 32 of the cope-casing form
opposite side” walls respectively of an an-
nular recess 33 formed 1n the under side of
said cope-casing and extending circumfer-
entially but arranged externally of the
chamber C and out of communication with

and the top .

8

said chamber in the normal condition of the
upper chill-section.

Any suitable number of vertically ar-
ranged bolts are employed in removably at-
taching the cope-casing to the upper chill-
section, and G indicates one of said bolts.
The bolt (i extends vertically through a lug
35 formed on the cope-casing and through
a slot 36 which is formed in and extends
vertically through a lug 37 formed on the
upper chilt-section, which slot is arranged
radially of the chill. The bolt- G has its
head resting on the top surface of the lug
35, and the shank of the bolt extends a suit-
able distance below the lug 37, and a nut g
is screwed onto said bolt at the bottom of
the last-mentioned lug., The relative -ar-
rangement of the parts is such that in the
normal condition of the upper chill-section,
before any lateral and outward expansion
of said chill-section by heat, the bolt G, as
shown in Figs. 1 and 3, 18 arranged next the
outer end wall of the engaging slot 36 which
extends far enough inwardly beyond the
said bolt toward the chamber C to accommo-
date the lateral and outward expansion of
the said chill-section by heat independently
of the lower chill-section. :

The cope-casing is provided interiorly
with an annular chamber & which is sub-
staritially concentric relative to the mold
and arranged above and spaced from the re-
cess 33 in the bottom of said casing, and
vertically arranged holes 38 formed in said
casing between said recess and sald cham-
ber and placing said recess in communica-
tion with said chamber are spaced circum-
ferentially of the chamber C, and saild re-
cess 33 is of course wide enough to be in
communication with-said holes not only in
the normal and unheated condition of the
upper chill-section, as shown in Figs. 1
and 3, but also during and upon the lat-
eral and outward expansion of said chill-
section by heat during the operation of
the mold, as shown in Figs. 2 and 4. The
recess 33 is therefore continuously in com-
munication with the chamber b, but 1s out
of communication with the chamber C in
the normal condition of the upper c¢hill-
section. A suction-pipe 40 for conducting
air or other fluid from the chamber & 1s
placed at its, fluid-receiving end in com-
munication with said chamber and commu-
nicates at its delivering end with the inlet
41 (see Fig. 1) of a suitably operated rotary
alr-pump or suction-creating device T which
has its outlet 42 communicating with the ex-
ternal atmosphere.

The lower portion of the beveled shoulder
31 of the upper chill-section 1s covered by
the sand-body 15 of the cope around the bore
in said chillsection, and said sand-body_ is
provided in and centrally of its under side
with a cavity 43 forming the upper central

70

75

80

85

90

95

100

105

110

115

[

20

125

130



10

15

20

25

30

35

40

45

50

&b

60

‘85

2

portion of the chamber C, and the sand-body
14 of the drag is provided with a cavity 44
whicly forms the lower central portion of
said chamber._ The sand-body 15 of the cope
is provided in its under side and next the
internal surface 18 of the upper chill-section
with an annular recess 20 which is arranged
concentrically relative to said chill-section
and forms an upward annular enlargement
of the chamber C. The cope and the drag
of the mold illustrated are shown rammed to
fit them for casting a car-wheel which has a
hub provided with a central bore extending
therethrough, and consegjuently a baked hol-
low sand-core f isarranged vertically and cen-
trally of the chamber C and shown extend-
ing through said chamber from the bottom
of the cavity 44 to the top wall of the cavity
43. The top wall of the cavity 43 forms the
bottom of a pouring basin 45 formed in any
approved manner and having its bottom
shown provided with a gate 46.which es-
tablishes communication between said basin
and the chamber C. :

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 contrac-
tion of a casting formed in the mold the
upper chill-section expands laterally and
outwardly by heat. The lower chill-section,
having the greater portion of its inner por-
tion, covere(% by the sand-body s carried by
said chill-section and having its upper in-
ner portion 19 comparatively thin, does not
transmit enough heat to the much thicker
body formed by the central and outer por-
tions of said chill-section to effect any mate-
rial expansion of said chill-section during
the lateral and outward expansion of the
upper chill-section. . '

In carrying out my invention in the cast-
ing of a chilled car-wheel chillable molten
iron or metal is used and the mold illus-
trated is poured. A peripheral chilled crust
quickly forms on the body of hot chillable
metal supplied to the chamber C and the
norinal cooling or contraction of the crusted
and circumferentially chilled body of metal
or casting takes place, and the upper chill-
section expands laterally and outwardly by
heat independently of the lower chill-sec-
tion during said cooling or contraction of
the casting. Said cooling or contraction of
the casting and the lateral and outward ex-

pansion of the upper chill-section by heat

during said ‘cooling and contraction of the
casting not only create an annular space
pext exteriorly ofiand surrounding the-cast-
ing, as shown in’

placing the space 25, which is formed be-
tween the two chill-sections and communi-
cates with the external atmosphere, into
communication with the first-mentioned
space all around the casting and in placing

figs.'2 and 4, but result in‘

1,031,305

said first-mentioned space into communica-
tion at the top of the upper chill-section and
all around the casting with the recess 33 in
the bottom of the cope-casing B and conse-
quently with the inlet of the pump or suc-
tion-creating device I. That 1s, the lateral

‘and outward expansion of the upper chill-

section independently of the lower chill-sec-
tion results in the spacing of the shoulder
94 on the upper chill-section from the por-
tion 19 of the lower chill-section, as shown
in Figs. 2 and 4, so as to place the space 25
between the two chill-sections in communi-
cation with the chamber C all around the
peripheral surface of ‘the casting being
treated in said chamber, and obviously air
or heat-absorbing medium is supplied to the
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annular space formed next exteriorly of and -

around the peripheral surface ‘of the casting

during the cooling or contraction of the, gg

casting while the casting is-within the mold.
The lateral and outward expansion of the
upper chill-section also results in the spac-
ing of the shoulder 31 of said chill-section
from the flange 32 of the cope-casing, as
shown in Figs. 2 and 4, so as to place the
annular space created around the casting

during the cooling and contraction of-the

casting 'Into communication all around the
chamber C with the recess 33, and conse-
quently with the inlet of the pump or suc-

tion-creating device I, and when said space.

has been placed in communication adjacent
the throat of the car-wheel being cast with
the external atmosphere and placed at its
upper end in communication with’ the inlet
of the pump or suction-creating device the

90

96-

10¢

latter is operated to draw air or heat-absorb-. .

ing medium into and upwardly through said
space created next exteriorly of and around
the circumferential or peripheral surface of
the casting while the casting is within the
mold. The heat-absorbing medium_sucked
or.drawn through said space¢ while the cast-
ing is within the mold and cooling or con-
tracting within the mold:absorbs heat from
the metal and iszdrawn to the:external at-
mosphere from the upper’portion:of.said
space through the recess 33, ho.

538, cham-
ber b and pump or suction creating de-
vice I. The air or hest‘gbsorbing medium
sucked or drawn through the annular space
created around the peripheral surface of the

casting during the cooling and contraction

of the casting enters said space above but.

12 of the chamber C of-the mold
quently at the lower end of the't
ing surface of

rm-

casting and in proximity te the throgt.of the
“wheel being cast, and upon operating’the -

pump or the suction-creating device I when

said space has been placed in communication

with the external atmosphere between -the
chillsections as hereinbefore described air
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in proximity to the diametrical enlargement . -
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the cooling and ‘contracting .
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or heat-absorbing medium is continually
supplied to said space from between said
chill-section,—that is, through the chill,—
so as to supply air or heat-absorbing medium
in ample volume to said space and cause said
air or heat-absorbing medium upon entering
the said space to pass upwardly th’rou%lh
the said space and carry ofl heat from the
cooling and contracting casting being treat-
ed in the mold and thereby beneficially affect
the casting in any one or more of several
ways already hereinbefore - described. I
would here remark that when a chill is used
in forming the surrounding wall of the
molten-metal-receiving chamber of the mold,
as in the mold illustrated, the crust formed
on the body of hot metal or casting is of
course chilled, but that the depth of chilling
of the casting is materially increased by the
treatment of the crusted body of hot metal
or casting with air or other heat-absorbing

. medium hereinbefore described, and that in
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carrying out my invention in the casting of
a car-wheel having a flange at one end of
the tread-forming portion of the wheel, as
illustrated, the introduction of the air or
other heat-absorbing medium in proximity
to the throat of the wheel bein% cast mate-
rially improves the durability of said throat
where durability is more especially needed.

The core f is provided centrally with a
pipe K arranged substantially vertically and
centrally of the core, which pipe 1s provided
with lateral vent-holes 47 for permitting
detrimental gases to escape from within the
core into said pipe during the operation of
the mold. The pipe K is provided at its
upper end with a suitably applied head 48
and at its lower end communicates through
an aperture 50 formed in the sand-body 14
of the ‘drag and-through a hole 51 formed

in the plate 10 with the external atmosphere.

The pipe K is placed in communication at
its upper end by a pipe L, which extends
through the sand-body 15 of the cope, with
the chamber & in the cope-casing and con-
sequently with the inlet of the pump or suc-
tion-creating device I. Obviously therefore
during the operation of sald pump or suc-
tion-creating device to draw air or heat-
absorbing medium through the mold at the
peripheral surface of the cooling or con-
tracting casting air or heat-absorbing me-
dium is simultaneously drawn through the
core f without coming 1n direct contact with
the casting. The sucking or drawing of air
or heat-absorbing medium endwise through
the core during the drawing of air or heat-
absorbing medium at and transversely of
the tread-forming surface of the cooling and

contracting casting not only rapidly cools:

_the core and the adjacent core-surrounding

65

portion of the casting but successfully pre-
vents the creation of undue strains in the
outer portion of the casting.

In carrying out my invention in the art
of casting a metal car-wheel having a flange
at one end of the tread of the wheel as here-
inbefore described, it will be observed that

- upon pouring the mold and -forming a

chilled peripheral crust on and circumfer-
entially of the body of hot metal supplied
to the mold and creating a space next exte-

riorly of and around said chilled crust while

the crusted body of hot metal or casting is
within the mold it is not unimportant dur-
ing the creation of said space to effect, as
hereinbefore described, the creation for said
space of an entrance and an exit which ex-
tend all around said space adjacent opposite
ends respectively of the tread-forming por-
tion of the casting, so that during the opera-
tion of the pump or suction-creating device

I air or heat-absorbing medium is sucked or

drawn at said entrance‘into said space all
around the casting and sucked or drawn at
said exit out of said space from all around
the casting, thereby insuring the passage of
a uniform and equal volume of alr or heat-
absorbing medium through every portion of
said space between said entrance and said
exit and consequently insuring uniformity in
the action or influence by said air or heat-
absorbing medium on the casting all around
the casing. As shown in Figs. 3 and 4 the
incline formed by the bevel of the shoulder
24 on the upper chill-section is preferably
steeper than the incline formed by the bevel
of the shoulder 31 on said chill-section. I
would also remark that although I have
shown the entrance to said space adjacent
the throat-forming portion of the casting,—
that is, at or in proximity to the inner side
of the flange of the casting,—the action or
influence of said heat-absorbing medium on
the casting will effectively reach said throat-
forming portion of the casting, but the crea-
tion of said entrance to said space at the

“inner side of or above the flange of the cast-

ing. is not unimportant to prevent any ma-
terial action or influence by the heat-absorb-
ing medium on the peripheral portion of the
flange of the casting. :

What I claim is:—

1. An improvement in the art of making
metal castings, said improvement consist-

ing in pouring a mold in which a casting is

to be formed, and then sucking or drawing
a heat-absorbing medium to the casting
and through the mold to carry off heat from
the casting while the casting is within the
mold.

2. An improvement in the art of making
metal castings, said improvement consisting
in pouring 'a mold in which a casting 1s to
be formed, and sucking or drawing a heat-
absorbing medium through the mold outside
of the casting to carry off heat from said
casting. =

3. An improvement in the art of making
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metal castings,said improvement consisting
in pouring a mold in which a casting is to
be formed and, upon the formation of a
crust on the body of hot metal in the mold
and the creation of a space next exteriorly

of said crust while the crusted body of metal-

or casting is within the mold, sucking or
drawing a heat-absorbing medium through
said space.

4. An improvement in the art of making
metal castings, said improvement consisting
in chilling a body of molten metal supplied
to a mold and thereby forming a chilled
crust on said body, and then sucking or
drawing a heat-absorbing medium to said
chilled crust and through the mold.

5. An improvement in the art of making
metal castings, said improvement consisting
in forming a chilled crust on the body of hot
metal supplied to the molten-receiving cham-
ber of a mold and creating a.space next ex-

teriorly of said chilled crust while said body

of metal-is within the mold, and then treat-
ing the crusted and already chilled body of
hot metal or casting by sucking or drawing
a heat-absorbing medium through said
space.

6. An improvement in the art of making
metal castings, said improvement consisting
in pouring & mold having a circular cham-
ber for receiving molten metal, and, upon
the formation of a peripheral crust on the
body of hot metal supplied to said chamber
and the creation of a space next exteriorly
of and around said crust while said body of
metal or casting is within the mold, sucking
or drawing a heat-absorbing medium into
and through said space all round the crust-
ed body og metal or castin%. .

7. An improvement in the art of making
circular metal castings, said improvement
.consisting in pouring a mold having a cir-
‘cular chamber for receiving molten metal
and forming a chilled crust on and circum-
ferentially of the body of hot metal sup-

plied to said chamber by chilling said body

exteriorly and circumferentially, and creat-
ing a sgace next exteriorly of said chilled
crust while the crusted and already chilled
body of metal or casting is within the mold,
and then sucking or drawing a heat-absorb-
ing medium into and through said space.
" 8. An improvement in the art of making
circular metal castings, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and forming a crust on and circumferen-
tially of the body of hot metal supplied to
said chamber, and creating a space next ex-
teriorly of said chilled crust while the
crusted body of metal or casting is within
the mold, and . then sucking or drawing a
heat-absorbing medium into and endwise
through said space all around the casting.

9. An improvement in the art of making
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metal castings, said improvement consisting
in pouring a mold having a circular cham-
ber for receiving molten metal and forming
a peripheral crust on the body of hot metai
supplied to said chamber and creating a
space next exteriorly of and around said
crust while said body of metal or casting is
within the mold, and effecting the creation
for said space of an entrance and an exit
which extend all around and. are spaced end-

‘wise of said space, and then causing a heat-

absorbing medium to
trance, space and exit.

10. An improvement in the art of making
metal castings, said improvement consisting
in pouring a mold having a circular cham-
ber for receiving molten metal and forming
a peripheral crust on the body of hot metal
supplied to said chamber and creating a
space next exteriorly of and around said
crust while said body of metal or casting is
within the mold, and during the creation of
said space effecting the creation for said
space of an entrance and an exit which ex-
tend circumferentially and are spaced end-
wise of said space, and then sucking or
drawing a’heat-absorbing medium through
said entrance, space and exit.

11. An improvement in the art of making
metal castings, said improvement consisting
in pouring a mold having a circular chamber
for receiving molten metal and forming a
chilled peripheral curst on and circumfer-
entially of the body of hot metal supplied to
said chamber and creating a space next ex-
teriorly of and around said chilled crust
while said body of metal or casting is with-

pass through said en-

in the mold, and effecting the creation for -

said space of an entrance and an exit which
are spaced endwise of said chilled crust, and
then causing a heat-absorbing medium to
pass through said entrance, space and exit.

12. An improvement in the art of casting
a metal wheel having a flange at one end of
the tread of the wheel, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and, upon the formation of a peripheral
crust on and circumferentially of the body
of hot metal supplied to said chamber and
while the crusted body of hot metal or cast-
ing is within the mold sucking or drawing
a heat-absorbing medium transversely of the
tread-forming surface of said peripheral
crust without drawing a heat-absorbing
medium transversely of the peripheral sur-
face of the flange of the casting.

13. An improvement in the art of casting
a metal wheel having a flange at one end of
the tread of the wheel, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and, upon the formation of a peripheral
crust on and circumerentially of the body
of hot metal supplied to said chamber and
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the creation of a space next exteriorly of and
around said crust while said body of metal
or casting is within the mold, sucking or
drawing a heat-absorbing medium through
said space all around the casting from the
inner side of the flange transversely of said
peripheral crust. ‘

14. An improvement in the art of casting
a metal wheel having a flange at one end of
the tread of the wheel, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and effecting the formation of a chilled pe-
ripheral crust on the body of hot metal sup-
plied to the mold by chilling said body ex-
teriorly and circumferentially of the body,
and then sucking or drawing a heat-absorb-
ing medium to and transversely of the tread-
forming surface of the casting.

15. An improvement in the art of casting
a metal wheel having a flange at one end of
the tread of the wheel, said improvement
consisting in- pouring a mold having a cir-
cular chamber for receiving molten metal,
and upon the formation of a peripheral
orust on and circumferentially of the body
of hot metal supplied to said chamber and
the creation of a space next exteriorly of and
around said crust while said body of metal
or casting is within the mold, treating the
throat-forming and the tread-forming por-
tion of the casting, without correspondingly
treating the peripheral portion of the flange
of the casting, by sucking or drawing a heat-
absorbing medium into the aforesaid space
in proximity to said throat-forming por-
tion of the casting and thence endwise of
and through said space at the tread-forming
portion of the casting.

16. An improvement in the art of casting
a metal wheel having a flange at one end of
the tread of the wheel, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and forming a chilled peripheral crust on
and circumferentially of the body of hot
metal supplied to said chamber and creat-
ing a space next exteriorly of and around
said chilled crust while said body of metal
or casting is within the mold, and then
treating the throat-forming and the tread-
forming portion of the casting, without cor-
respondingly treating the peripherial por-
tion of the flange of the casting, by sucking
or drawing a heat-absorbing medium into
the aforesaid space in proximity to said
throat-forming portion of the casting and
thence endwise of and through said space
at the tread-forming portion of the casting.

17. An improvement in the art of casting
a metal car-wheel having a flange at one
end of the tread of the wheel, said improve-
ment consisting in pouring a mold having
a circular chamber for receiving molten
metal and forming a peripheral crust on

7 .

and circumferentially o the body of hot

metal supplied to said chamber and creating
a space next exteriorly of and around said
crust while the crusted body of hot metal
or casting is within the mold, and during
the creation of said space effecting the
creationi for said space of an entrance and
an exit which extend all around the casting
at opposite ends respectively of .the tread-
forming portion of- the casting, and then
causing a heat-absorbing medium to pass
through said entrance, space and exit.

18. An improvement in the art of casting
a metal car-wheel having a flange at one end
of the tread of the wheel, said improvement
consisting in pouring a mold having a cir-
cular chamber for receiving molten metal
and forming a chilled peripheral crust on
and circumferentially of the body of hot
metal supplied to said chamber and creat-
ing -a space next exteriorly of and around
said chilled crust while the crusted body of
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hot metal or casting is within the mold, and

effecting the creation for said space of an
entrance and an exit which extend circum-
ferentially of the casting adjacent opposite
ends respectively of the tread-forming sur-
face of the casting, and then sucking or
drawing a heat-absorbing medium through
said entrance, space and exit. s

19. An improvement in the art of manu-
facturing a metal car-wheel having a flanged
end, said improvement consisting in casting
the wheel flanged end lowermost and form-
ing a chilled peripheral crust on and cir-
cumferentially of the casting, and creating
a space next exteriorly of and around the
casting while the casting is within the mold,
and effecting the creation for said space of
an entrance and an exit which extend cir-
cumferentially of the casting adjacent the
lower end and upper end respectively of the
tread-forming surface of the casting, and
then causing a heat-absorbing medium to
pass through said entrance, space and exit.

20. An improvement in the art of making
an annular casting, said improvement con-
sisting in pouring a mold having an annular
circular chamber for receiving molten metal,
and sucking or drawing a heat-absorbing
medium through the mold centrally of the
mold without contact of said heat-absorbing
medium with the casting,

21. An improvement in the art of making
an annular metal casting, said improvement
consisting in pouring a mold having an an-
nular circular chamber for receiving molten
metal, and, upon the formation of a pe-
ripheral crust on and circumferentially of

the body of hot metal supplied to said cham-.

ber and the creation of a space next exteri-
orly of and around said crust while said
body of metal or casting is within the mold,
sucking or drawing a heat-absorbing me-
dium through said space, and also sucking
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or drawing a heat-absorbing medium
through the mold centrally of the mold.

992. An improvement in the art of making
an annular metal casting, said improvement
consisting in’ pouring a mold having an an-
nular circular chamber for receiving molten
metal, and, upon the formation of a periph-
eral crust on and circumferentially of the
body of hot metal supplied to said chamber
causing a heat-absorbing mediumn to pass
into contact with and transversely of said
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crust, and simultaneously causing a heat-

absorbing medium to pass through the mold
centrally of the mold.

In testimony whereof, I sign the forego-
ing specification, in the presence of two wit-
nesses.

~ THOMAS D. WEST.
Witnesses: ~

B. C. Brown,
N. L. McDoNNELL.
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