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IUUNTTED STATES

JORDAN ‘L. MOTT,

PATENT OFFICE.

OF NEW YORK, N. Y.

IMPROVEMENT IN THE PROCESS OF CHILLING CASTINGS.

specification formiilg part of Letters Patent No

. 3,636, dated June 13, 1848,

To all whom it may concermn:

Be 1t known that I, JorpAN L. MoTT, of
New York city,in the county of New York and

- otate of New York, have invented new and
useful Improvements in a Hydraunlie Chill for
Hardening or Chilling the Tread or Rim of
Car- VVheels or other Cast-Metal Articles; and
I do hereby declare that the following is a full,

clear, and exact description of the punclple
~or character which distinguishes them from
all other things before L.nown and of the man-

ner of makmg, constructlng, and using the
saine, reference being had to the accompany-

ing drawings, making part of this specifica-

tion, in whlch—

Figure 1 is a vertical section of a car-wheel
laild in & metal chill on my improved plan;
Fig. 2, a horizontal section of the same, taken
at the line 2 & of I'ig. 1; and Fig. 3, a vertical
section of a modification of my 1mp10ved hy-
draulic chill.

The same letters indicate like parts in all
the figures.-

It 1s a well- estabhshed fact that wheu 1r 011*

is cast in a metal mold the heat from the molten
metal in contact with it is conducted so rap-
1dly as to harden the surface of the casting and
produce what is called a *‘chill,’’ the sundden
- exposure of iron to the cold having the effect
- of hardening it; and 1t 1s equally well known
that after the metal has thus been hardened
1t may be softened by what is known as the
~ “annealing process’’—viz., by keeping it for
some time exposed to a modemte temperature.
 In casting ear-wheelsitis deemed necessary,
- nay, indispensable, to chill or harden the tread
and flange-—that is, the parts which act onthe
rails—to render them more durable and at the
same time to make the inner parts soft, that
they may have more tenacity and be less lia-
ble to break. For thispurpose theinner part
of the wheel is molded in sand surrounded by
an iron mold called the ‘¢chill,”” which forms
the tread and flange, so that the molten iron,
- when poured in, is chilled by the conducting
qualities of the iron part of the mold to form
thetread and flange of the wheel and to harden
it, while the other parts are suffered to set and
cool gradually in the sand mold, which is a
bad conductor. When the molten iron first
comes in contact with the chill, it is suddenly

cooled and set; but the heat of the mass with-
in, which is prevented from cooling down rap-
1dly by the non-conducting properties of the

sand mold, is gradually transmitted to the

chilled tread and flange and the chill or iron
part of the mold, which latter, being necessa-
rily massive,becomes heated to atemperature
which has the eifect, in a great measure, to
anneal the part previously chiiled or hardened,
and therefore to produce wheels with a tread
and flange softer than would 'really be due to
the chilling process independent of the after
annealing effect It has been essayed to avold -
this di "culty by so making the mold that the
chill can be removed so0 soon as the rim of the
wheel is set and chilled; but this is ineffectual,

for the internal heat is transmitted to the

chilled part faster than the surrounding at-
mosphere will absorb it, and in this way the
annealing efiect is produced and, besides, the
removal of the chill at that time is aceompm
nied with difficulty and labor.

The invention which I have madeisbelieved
to be an effectual remedy for the evil pointed
ouf above; and it consistsin subjecting the met-

al chill to the cooling effects of a currentor cur-

rents of water, or to a body of water so large
as to prevent the chill from reaching a tem-

peraturesuificiently high to produce an anneal-

ing effect on the rim “of the wheel,’ the heat-
from the internal mass, as 1t passes ‘through
the chilled part to the chill, being absorbed
or carried off by the water.

In the accompanying drawings, A repre-
sents the iron chill for chilling the tread and
flange of the railroad-wheel F. This chill 1
made hollow all around, as at ¢ ¢, with pipes
a leading from some reservoir through the

bottom, and near the inner periphery of the

hollow part other pipes, b, leading out from
the upper part of the dlschal ge of the water
into any other reservoir. A seriesof flanges,
e, project npward from the bottom of the hol-
low part, thespaces between them correspond-
1ing with the discharge-pipes b, so that as the

water enters through the pipes a in the bot-

tom 1t 1s by reason of the flanges ¢ made to
pass in opposite directions in contact with the

‘1nner periphery of the chill to the spaces lead-

1ing to and thence out through the discharge-
pipes b. In this way constant currents of wa-




2 | - 5,636

ter are made to pass against the inner face of | with a flange projecting down from the bottom

that part of the chill mhlch forms the tread
and flange of the wheel, and thus to carry off
the hea,t from the chill and chilled part of the
rim as fast as it is given out by the internal
mass, and therefore prevents annealing.

In molding the wheel F the arms or spokes
d should be so placed that if lines were pro-
jected from them they would intersect the

pipes a, through which the cooling-water en-.

ters the chill, so that the heat which 1s con-
ducted from the internal mass along the arms
or spokes may be carried off more mpldly by
the water {rom these than other parts, and this
arrangement for the introduction and dis-
oha,rge of the water must of course be varied
to correspond with the form of the wheel in-
tended to be cast—as, for instance, if the rim
and hub of the wheel are to be unlted by asin-
ole disk,the water should be made to enter the
chill in ’b sheet, so that the current will pass
mainly against that part of the chill which is
nearest that part of the rim which is conneécted
with the disk, and so of the double disk wheel.
In short, the carrent or
should be made to correspond with the form
and mass of thearticle to be cast, whether car-
wheels or any other artiele which is to be cast

-with a part of its surface chilled.

Instead of passing a current or carrents of
water through the hollow part of the chill, I
‘propose 1n some cases to make the chill A
solid, as represented in Fig. 3, where the car-
wheel is represented in the sand-mold C I,

currents of water

into a Vessel B, through which a current of
water is made t0 pass, or which may be made
of such capacity as to hold a sufficient quan-
tity of water to prevent the chill from being
overheated.

It will be obvious from the fmemmg that
thismethod of preventiug chilled castings from
being annealed is applicable to other articles
as Well as to car-wheels.

T am aware that water has beén used in va-
rious branches of the arts for preventing tools
from overheating, and that water has been
poured onto castings, or on part of them, for
the purpose of coolm the whole or part of the
mass, and therefore I do not claim as my in-
vention the mere use of water for the purpose
of preventing tools from overheating, or for
the purpose of cooling castings; but |

What I do claim as my invention, and de-
sire to secure by Letters Patent, is—

The method, substantially as herein de-
scribed, of preventing chilled castings from
beingannealed by passinga current or currents
of water through or around, or by immersing
the chill in water as de@,orlbed whereby the
heat of the internal mass is per mitted to pass
off without heating the chilled surface and
chill to a temper fttme sufficiently high to pro-
dace an annealing effect, as deacubpd
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