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To all whom it maz f) .concern
Be it known that-I, JoHN R. WHITNEY, a
citizen of the United States residing in Rad

- nor township, Delaware counby, and State of

5

Pennsylvania, have invented certain new and

useful Impr ovements in Chills for Casting Car-

Wheels, of which the following is & spemﬁca-

"~ tlon.

10

The object of my 1mentlon 1Is to secure
chilled car-wheels of-uniform circumference,
although cast from metal of varying tempers,
pertect in roundness, chilled to uniform depth
in all parts of the tlead and free from pim-
ples and blotehes at the root of the flange.
These objects I effect by casting the wheels
against chills of practically-uniform density
throughout, and so constructed as to contract
in dmmeter by the action of the heat of the

- molten metal alone, as fully set forth herein-
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25

after. Wheels castin chills so constructed are
not so liable to be affected by differencesin the
temper of the metal as in chills of the ordi-
nary construction, and the chill produced is
very much harder ‘and more durable.

My invention further consists in construct-

- 1ng the chill and combining it with the drag

and cope, as fully set forth herem&fter and as

| -lllustrated in the accompanying dmwmgs in

20

-~ the arrangement of the chill therem

35

which—

Figure 1 is a sectional plan of an improved
chill constructed to carry out my invention.
Fig. 2 1s a vertical section of a flagk, showmg
Fig. 3

IS an edge view of the chill. Fig. % is a plan

of the chill commonly used. Hig. bisatrans-

. verse Section of the chill qhown in Fig. 4.

Fig. 6 is a portion of the plan of a chill With

- sections separated by saw-kerfs.

40

Ordinary car-wheel chills as heretofore made
have consisted of solid rings of metal of about
one and a half inch in thickness, and some-
times more, and provided npon opposite sides

' © with trunnions or handles, as shown in Figs.

45

4 and 5. At other times the chills have con-
sisted of rings to which are bolted an inner

~ facingor lmmg composed of separate pieces in

closé proximity. In other cases the chill has

. consisted of a hollow ring with radial and ver-
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tical sections, which are -made to expand and

contract by alternate currents of water and
steam through the hollow ring,

and chilling well.

(‘To moﬂe] )

-'.l-l-!‘ll-l-ﬂl---il—

‘f constituting the e]iilling-surface are of differ-

ent thicknesses at different points in the c¢ir-
cumference, and, owing to this and other fea- 55 -
tures of the construction, the density of the -
metal varies at different points of the chilling- -
surface. Thus in a chill of an inch and a half
in thickness, as illustrated in Figs. 4 and 5,

‘the central portlon 18 always much more open 60

than the oufer edges, and this Inequality of
texture isincreased atintervals wherever there
are projections, such as are formed by the
trunnions ¢ and lugs b. -As a consequence,
when the molten metalis poured into the mold, 65
the chill does not expand equally at all pomts,

‘and so remains in confact with the wheel

longer at some points than at others, and thus
produces a deeper chill wherever the contact
1s most prolonged. This effect is Increased if 70
the flask is out of level orthechill is unequally
exposed to currents of air, &c. This unequal -

and Irregular expansion of the chill 18 very
apt to result in permanently altering its origi-

nalshape,so thatthe wheels produced in itatter 7g-
a time become.more or less out of round. AS
the inner surface of the ring isfirst heated and "

tends to expand before the outer portion can

yield, the said inner surface also soon becomes
disintegrated and loses its orwma,l smooth-
ness of finish. ,

Another difficulty resnlting from the em- -

30 .

| ployment of chills of the ordinary construction

ensues from the fact that if the molten metal
18 of a soft, fluid, low-chilling character it re-
tains its heat much longer than when harder
It thus expands the chill
to a much larger size before the inclosed wheel
becomes solid, and as a consequence wheels
made from metals of different tempers, even
if cast in chills of the same diameter, when
cold, will be found to Vary In thelr cncumfer
ence.

All these difficulties I overcome, part]y by
the use of a chill of a partienlar form and g5
partly by constructing the chill, whatever may

‘be its form, so that all parts of the c¢hilling-

surface shall be of the same or nearly the same
density, for I have discovered that when the

chilling-surfaceis of uniform or nearly uniform 1co

density the chill produced is more likely to

 be of uniform depth, and this discovery has

enabled me to secure uniform results by a

. In the ordmary chillsabove naméd the parts | pmper construction of the chill.
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One means of making the chill so as to se-
cure the uniform or nearly uniform density of

_ the chilling-surface consists in constructing 1t

10

15

of parts substantially uniform and not exceed-
ing one inch in thickness, and preferably very
much less, so that when cast there will be no
undue straing, tending to condense some parts
more than others. Thus, instead of making
the chill in the form of a ring of one and a
half inch or more in thickness, and with pro-
jections at some portion, as 1llustrated 1
Figs. 4 and 5, I construct the chill with two
rings, A B, each of about five-ei ichths orthree-
fourths of an inch in thickness, connected by

‘webs, theinnerring, A, being of uniform thick-

ness throughout its entire extent, while the
webs ¢, which connect the inmer to the outer
ring, are no thicker than the inner ring. 1

~have found by actual experiment that a chill-

20

25
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ing- -surface of five-eighths of an inch thickness

is amply sufficient to produce deep and uni-
form chills on the wheel if kept in contact with
the tread until solid. This uniformity in the
thickness of the rings and webs insures a prac-
tical uniformity of density in the chilling-sur-
face of thering A. The outer ring, B, 18 pref-
erably made ot thesamethickness and entlrely
without trunnions or lugs, so that when the
chill is heated all the parts will e*{pand S1-
multaneously and regularly. |
1o increase the efficiency of the*inner 1111

A, 1t 1s separated into sections by narrow slots

o_r kerfs s, extending radially into the open-

- Ings i between the webs ¢, sothat each section

35

40

1s free to expand when heated by the molten
metal of the inclosed wheel without its surface

being compressed, while the expansion of all
the sections and their supporting-webs causes

the contraction of the inner diameter of the
chill and keeps the chilling-surface in close
and equal contact with the wheel at all points
as long as the chilling effects are needed.
While the inner ringis thus kept in contact
with the wheel the outer ring can be main-
tained in a nearly cool condition, 80 as to
maintailn the general shape and dimensions

- of the chill, by the natural passage of air

50

through the openings y across the narrow
webs ¢, the chill projecting beyond the cope
and drag, so that the air can flow freely to
and upward through and from said openings
outside of the cope “and drag.

Heretofore, when the inner face of the chill

~has been lelded by radial slots, the latter have

55

50

b5

ting-tools.

been made by means of saws or - other thin cut-

tools and labor, and requires that the sections
should be compamtwely thin at the points
where thus cut, as shown at «, I'1g. 6, but, be-
ing thinner at these points than at others pro-
duces a chilling-surface of varying thickness.
This eannot be avoided so long as the slits
must be formed after the chill is cast; but I
have discovered that the chill may be made

complete with the slits between the sections

by arranging thin sheets of asbestus in the

“as usual, continues to expand.

This 1nvolves great expense of

| process of c'istmg, the asbestus forming cores

much thinner than the smallest kerf tlmt can

be cut by saws or other tools availablefor such
purposes, or that can be made by strips of
iron or other materials used as cores. DBy this
means I am enabled to separate the sections

by spaces not e:s.ce(,dlng one one-hundredth

part of an inch in width, if required, thus al-
lowing room for the requ151te expansion of
the sections and consequent contraction of the

chill, and yet preventing the irregularities

in the (,astmfr otherwise resulting. |
The almnﬂement of the chill in respect to

‘the drag T and cope C is illustrated in Fig. 2,

where it will be seen that the parts occupy
such relative positions that the air can pass
freely and naturally upwar d through the open-
ings y, thus preserving the outer ring at such
a low temperature as to prevent the alteration
in the form and dlmensmns of the chill which
would otherwise occur.

When the molten metal is brought in con-
tact with the ordinary chill, it is found that it
begins to heat the same and expand it; but. as
soon as the metal solidifies 1t also 1tse1f ex-
pands, so as to remain in contact with the chill,
until the solidification of the surface is com-
plete, after which it immediately begins to
contract, while the chill itself, if constructed

constructed in the ordinary manner, a con-

stantly - increasing separation between the
wheel and the chill thus takes place. But in
the construction of the chill above described
the outer ring, B, remains cold and does not
expand; but the heatmu* of the ring A and the
webs ¢ causes the expansion of these parts,
and the sections of the ring are moved inward,

thus maintaining the chilling-surface in con-

tact with the metal until the latter has become
thoroughly hardened and deeply chilled. The
chill thus constructed may be used in connec-

tion with the sprinkling apparatus shown in
Letters Patent No. 258,182, issued to me,
whereby the effects above described are much
increased; but whether the sprinkling appa-
ratus be used or the natural draft of the air
alone be depended upon for keeping the outer

ring of the chill at a low temperature, the

effect is to produce wheels of substantially
uniform circumference regardless of the tem-

per of the metal, inasmuch as the varia-

tions in the length of time with which the
metal is in contact with the chilling-surface
can have no effect in changing the size of the
outer ring, which serves as a iixed abutment,
from which the sections of the ring may ex-
pand, and thus contract the inner dmmetel of
the chill.

In order to permit the chill to be. 1ead1]y
lifted, I prefer to provide the outer ring with

a ﬂcmge d, which extends completely around

the 1:)er11:)h61 y, but which does not materially
affect the density of the chilling-surface of the
inner ring or section of the chill. Thisflange

If the chill is
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.serves as a means of seizing the chill by the

mold, so as to separate the metal in the | grapples when it has to be moved, and has the
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further advantage of permltbmg the chill to. | castmg, with its chilling- Surf'ace separatedmto

be easily rolled from place to place, which

cannot be done when it 18 prov:ldedwwth trun-
nions. -

The slots s may be Vertlcal or they may ex-
tend diagonally, in which case the web ¢ should
also be diagonal; or the webs may be horizon-
tal, supporting annular sections divided by
horizontal slots. The other forms of-chill to
which reference hasbeen made cannot be made
in one casting. Theyare much more compli-
cated In their parts, and more costly to pro-
duce, operate, and maintain than those above
described.

I do not here claim the manufacture of slot

ted chills by the use of thin blades or cores of

refractory material, as this forms the subject |

of separate appllC%th]l for Letters Patent,
and although I havespecially reterred to chllls
for makmg car-wheels, my invention is appli-
cable to chills for casbmg various other objects.
such as chilled rolls, plows, &c.

Without limiting myself to the precise con-
struction and armngement of parts shown, I
claim—

1. A chill consisting of an outer and an in-
ner ring or plate, the latter being divided into
segments or sections by the process of casting,

. and the segments connected by webs with the

3C

outer ring or plate, all the parts being of such
thickness as to be of equal or nearly equal
density throughout, and all forming together

~ one complete and undivided eastmg, substan-

39

tially as set forth.

2. A chill consisting of an outer ring, an
inner ring or plate dn 1ded 1into ‘sections of
uniform thickness throughout, and of one or
more connecting-webs between gach inner sec-
tion and the 011ter ring, all formed 1n one com-

*40 plete casting, substantially as set forth.

3. A chill consisting ot a solid contmuc;us

{

segments or sections by the processof casting,
and having air-passages whereby the heatalone
of the molten metal poured into the chill will .45

cause 1ts inner diameter to contract, while the

alr prevents the expansion of its outer diame--
ter, substantially as set forth. - _
4. A chill consisting of an outer ring, an

inner ring composed of a series of sections of -50

uniform density, and connecting-webs,all form-

ing one complete eastlng, substantmlly as seb

forth.

5. A chill consisting of an outerandan inner
ring and connecting-webs, the outer ring hav-"r5
ing an unobstructed cweular perlphery, for
the purpose described.

6. A chill provided with an outer ring, and
anh inner ring composed of sections supported.
by webs, with infervening slots less than one- 60
sixteenth of an inch in width, all formed in
one complete easting, for the purpose described.

7. The eombination, in' a molding-flask, of
a cope, drag, and of a chill consisting of an
inner and an outer ring connected by webs ar-
ranged to form openings y, arranged so as to
permit upward drafts of air to pass without
artificial or mechanical aid of any kind, sub-

65

stantially as set forth.

8. The combination of the cope, drag, and 7c
the chill having vertical openings between 1ts
inner and outer rings, arranged with the said

openings beyond the outer faces of the cope

and drag, substantially as described.
- Intestimony whereof I have signed myname 75
to this specificationin the presence of two Sub
scrlbmn‘ witnesses.

JOHN" R. WHITN EY.

Witnesses: _
 WALTER S. GIBSON,
WM. A. REDDING.
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