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To all whom i may concern:

Be it known that I, Wiriiam G. WEHER, 3
citizen of the United States, residing at East
Cleveland, in the county of Cuyahoga and
State of Ohio, have invented a certain new
and useful Improvemeént in Molds and
Methods of Casting, of which the following
is a full, clear, and exact description.

This invention relates to improvements
in molds and to ‘a method of casting, the
principal object being to provide means for
obtaining a chill on the inner surface, usual-
ly an annular surface, of cast iron or semi-
steel castings, such as are employed to pro-
duce wheels, gears and the like, or hubs of
the same.

A further object is to materially reduce.

- the cost of wheels and the like adapted to
be fitted with ball or roller bearings, partic-
ularly bearings of the combined radial and
end thrust type, by forming or chilling the
metal around the inner bore on a single or
double taper sc as to enable raceways to be
formed directly in the hub portion. Stili
further the invention aims to do this in a
manner such as to reduce the amount of
machining or grinding necessary to provide
the raceway groove or grooves.

The art of chilling cast iron by use of

metal chills is, of course, old and well known, .

but as far as I am aware it has not been
feasible to. chill the metal around an inner
annular opening because of the stresses in
the contraction of the metal causing the
metal to grip the chill and generally result-
ing in cracking of the casting, or shrinking
onto the chill so tightly it cannot be removed.
With my invention a metal chill can be used
to chill the metal around an inner opening
and at the seme time the bore is so shaped as
to permit the formation of raceways direct-

ly in the casting; and therefore to subse--

quent]y provide ia ‘wheel equipped with a
ball or roller bearing ‘which is extremely
durablée and is produced at a relatively low
cost as compared with constructions wherein
separate inner and outer raceway members
formed of hardened steel are required.

The invention may be briefly summarized
as consisting in certain novel details of con-
struction, and combinations and arrange-
ments of parts, and in certain novel steps
of the improved method which will be de-

scribed in the specification and set forth in
the appended claims. '
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In the accompanying sheets of drawings -
which illustrate my invention in a few of

the numerous possible modifications, Fig. 1
1s a sectional view through one type of mold
which may be utilized, and having a chill
formed in accordance with the preferred
form of my invention; Fig. 2 is a sectional
view through a casting produced by the
mold and chill of Fig. 1, and showing con-
ventionally the approximate depth of the
chill which in this instance, though not nec-
essarily, extends all about the casting; Fig.
3 is a similar view after the raceways (two
raceways in this case) have been ground into
the inner chilled surface; Fig. 4 is a sectional
view showing a mold in which there is a
slight modification in the shape of casting
to be produced; Fig. 5 is a sectional view
through the casting which in this instance
constitutes the hub of a gear, this view show-
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ing the raceway grooves after being ground - -

therein, and showing the gear proper shrunk
onto the outer surface of the casting; and
Fig. 6 is a sectional view showing my in-
vention applied to & sand mold. _
My invention finds great utility in the pro-
duction of wheels for vehicles of many dif-

ferent types, including both track and road -

wheels, or simply the hub portions thereof,
in which-event the outer portions of the
wheels are designed to be shrunk or other-
wise secured to the inner or hub portions
which are cast in accordance with the pres-
ent invention. The invention is applicable
also for the production of such other devices
as gear wheels, pulleys and the like, all of
which are regarded as embraced under the
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name “wheel” wherever used in the specifica- -

tion.

- Additionally the invention is applicable
to the production of wheels and like articles
of any desired shape or contour. Further-
more, ‘it is immaterial whether the entire
surface of the casting is chilled or whether
simply the metal surrounding the inner bore
is chilled, or whether the metal around the
inner bore, and around only & portion of the
outer part theréof are chilled. In Fig. 1 a
wholly metal mold is-utilized, producing a
chill for & suitable depth all around the
outer surface of the casting. In Fig. 1 a
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‘nated 13%, and the upﬁler ta
ion

2
divided mold is employed having a lower
portion or drag 10 and an upper portion or
cope 11. The mold cavity is shown filled
with metal indicated at 12. ,
The chill for chilling the metal around
the inner bore or opening of the casting 1n
this instance consists of two parts or mem-
bers 13 and 14, the member 13 being in this
instance carried by the lower part 10, and
the member 14 in this instance projecting up
through the upper part 11 of the mold and
being formed separately thereof and slid-
able up through the top thereof. - The two
members 13 and 14.of the chill are in align-
ment and are held so by the equivalent of a
dowel-pin 15, which is preferably fitted

tight in one chill member, in this instance

the upper member 14, and is slidably fitted
into an opening in the other chill member.

In accordance with the present invention

the chill, i. e. the chill for chilling the metal
around the inner bore of the casting is
formed with a taper which admits of an ax-
ial slippage or relative movement between
the chill and the cast metal as it contracts,
and thus the gripping of the metal on the
chill and danger of the cracking of the cast-
ing are avoided. .

In this instance the two.chill members 13
and 14 have opposite tapers, and, in fact,
each has a double taper, one tapered portion
of each chill member being at a different an-
gle than the other. However, I do not re-
gard either of these characteristics as essen-
tial, though both are preferred, and when
used, certain important advantages are ob-
tained. In other words, I regard it within
the scope of my invention in its broader as-
pects to provide a chill composed of one
member having a continuous taper in one
direction, and I also regard it as within the
scope of my invention when two chill mem-
bers are provided, such as the members 13
and 14, to provide each with a continous or
single taper. As I now regard the scope of
my invention, it is essential only that the

.chill member or members have a taper such

that when the casting or congealing metal
contracts onto the chill there may take place
the velative slippage or movement in an
axial direction when the radial stresses oc-
cur due to the shrinkage of the metal onto
the chill. o

The two chill members, such as 13 and 14,
are preferably employed when the wheel is
to be fitted with two sets or serles of bearing
members, i. e., balls or rollers, and when it is
to be fitted with raceways to form a part of
a double combined radial and end thrust
bearing for end thrust in either direction.
As stated above, each chill member 13 and
14 is grovided with a double taper. In Fig.
1 the lower taper of the member 13 is desig-
er is designated
e corresponding

18>, In a similar fas
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tapered portions of the upper member 14

are designated 14* and 14°. It will be ob-
served that the taper of the portions 132 and
14* is somewhat steeper than the taper of
the portions 18* and 14°. That is to say,
the inner portions 13° and 14° are inclined
to a somewhat greater extent than the por-
tions 18* and 14°.- The purpose of this will
be explained presently. o :
When the metal is poured into the mold
cavity 12 the metal as it congeals begins to
contract around the inner chill. But by ta-
pering the chill members the latter and the
casting or contracting metal slip relatively
instead of binding tightly and without caus-
ing the casting to be cracked as would occur
if the taper .were not provided. This slip-
page or relative movement occurs in an axial
direction and the effect is to push the upper
chill member 14 upwardly slightly through
the upper mold member 11, and the casting
itself rises up onto the lower chill 13, lifting
slightly the upper mold member 11. The
upper chill 14 might be formed integral with
the upper mold member 11 in the same man-
ner that the lower chill 13 is formed integral
with the lower mold 10, but by forming it
separately, as shown in Fig. 1, the metal or
casting 12 has less weight to lift when it
slips upwardly on the lower chill member 13.
s the result of the use of the mold and
the method of chilling as described above
with the mold shaped as shown in Fig. 1,
there is produced a casting such as shown at
16 in Fig, 2. In this figure I have indicated
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bﬁ- stippling, the approximate depth of the
chi

11, and although the chill extends all
around the casting, as already stated such

‘need not be the case as will appear subse-

quently. It will be noted that this casting
has a central bore or opening 17 which is
tapered in opposite directions from the cen-
tral plane which is at right angles to the axis

of the casting. ILikewise it will be noted-

that each tapered portion has two distinct
tapers 17* and 17° due to the fact that each
chill member has portions tapered at dif-
ferent angles. The effect of this is to pro-
duce a casting with an inner or hub portion
having & bore which is of minimum diame-
ter at the central plane or where the taper
in opposite directions begins (which may or
may not be in the'center plane) and each
tapered wall having a general concave
shape. That is to say, each wall is not only
tapered but dished inwardly somewhat.

As far as the chilling eﬂgct is concerned,
the same results would be obtained if each
chill member had one continuous taper, but

"by providing the two tapers on each chill

member and thus causing the inner wall of
the casting not only to be tapered in oppo-

"site directions but to have a general concave

form, less grinding or machining is required,
1. e. less metal is to be cut away, when the
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hub or inner annular wall is to be provided
with raceway grooves such as shown at 17¢
in Fig. 3; Fig. 3 differing from Fig. 2 in
the respect that in the latter figure the race-
way grooves have been cut.

It will be understood from the "above, that
“the casting is to be provided with oppositely

tapered portions, each of a general concave
nature. This is produced (as shown in the
drawings and as described above) by giving
each chill member two conical or tapered
portions tapered at different angles with

- respect to the axis of the mold, but it will
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be obvious.that the same results could be ob-
tained if each chill member had more than
two conical tapered portions or-if the ta-
pered portion were in the form of a continu-
ous curve. Such modifications I regard as
being clearly within the scope of the pres-
ent invention. ' '

The casting such as shown in Figs. 1, 2
and 3 has been produced by me in great
numbers, and is generally employed for the
wheels of certain types of cranes and when
thus employed the wheel is mounted on a
pin or axle preferably provided with hard-
ened steel inner raceway members. When
the wheel itself is cast in the manner de-
scribed above and is providéd with raceway
grooves, which in the instance shown ac-
commodates ball bearings indicated at 18,
the metal forming the grooves is exceedingly
hard and desirable in all respects to form
bearing raceways, and I am thus able to do
away with the necessity of separate outer
raceway members. The chill at the periph-
ery of the wheel is desirable to provide a
hardened tread. By casting the wheel in
the metal mold no machining at all is neces-
sary except that required to grind the race-
Way grooves. e o

As previously stated, the exterior shape of
the wheel or wheel hub may be anything de-

- sired, and in Fig. 4 I show a mold used

quite extensively by me for the production
of a casting 19, the inner part of which is
chilled and shaped like the casting shown in
Figs. 2 and 3, but the outer or peripheral
part has a portion on which a gear 20 is
shrunk, and a portion designated 19* which
serves as a tread to run along a trackway.

The device shown in Fig. 5 is employed by

me as a driving '%ear on an electrically pro-
pelled crane trolley. In Fig. 4 the lower
and upper mold members are designated 21

.and 22, and the chills are designated by the

Teference characters 23 and 24.

The func-
tion of these chills and the method of casting

~ are precisely the same as previously de-

80

85

seribed, and further description of the con-
struction and operation is therefore unneces-
sary. o :

In the figures so far described, metal
molds are shown, but as already stated, my
method may be utilized with sand molds,

and in Fig. 6 T have illustrated one way in
which this may be done. The flask here
shown has a drag 25 and a cope 26. In this
instance the chill for chilling the metal
around the inner bore of the casting, which
is here designated 26, consists of two mem-
bers as before, 1. e. a loewer chill 27 carried
by the drag, and an upper chill 28 carried
by the cope. In this instance I employ also
an outer chill 29 for chilling a portion of the
periphery of the casting, but this is not es-
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sential, and, if desired, only the metal sur- -

rounding the inner bore may be chilled in
accordance with my invention. _

With this mold the metal surrounding
the inner bore is chilled precisely the same

‘way as before deseribed by a slippage or

relative movement in an axial direction be-
tween the shrinking cast metal and the chill
members 27 and 28. To permit or accom-
modate this, the chill members may be forced
outwardly into the sand a slight distance, or
the cope may be lifted slightly from the
drag when the relative movement occurs, or
both may occur, this depending to a large
extent on the manner in which the sand is
rammed. ' ‘

It will thus be seen that I have provided
an improved mold and an improved method
of casting having very important advan-
tages in the production of certain kinds of

“castings, particularly wheels designed to be

equipped with roller or ball bearings, for as
explained at considerable length above, the
shape of the chill members not only permits
the metal around the inner bore to be chilled
and therefore effectively hardened, but the
conseguent shape imparted to the inner
chilled portions of the castings is such as
permits the production at low cost of a wheel
adapted to be fitted with ball or roller bear-

‘ings because of the little machine work and

small waste of material, while at the same
time, raceways are provided, admirably
adapted for this purpose by their wear re-
sisting qualities. -

As before stated, this invention is very
useful in the production of cast iron or semi-
steel castings, but particularly of cast iron
castings preferably of low silicon content to

~get the desired depth of chill. s
‘While I have shown the preferred form

and certain modifications of my invention,
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I do not desire to be confined to the precise

details shown, but aim in my claims to cover
all modifications which do not involve a de-
parture from the spirit and scope of my in-
vention as defined 1n the appended claims.
Having described my invention, I claim:
1. A mold having a chill for chilling the
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metal around the wall of an inner opening, -

said chill being tapered at an angle suc
that there will %e a relative axial movement
between the chill and the casting as the lat-
ter contracts upon the ¢hill in cooling.
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2. A mold having a chill for chilling the

metal around an inner opening, said chill’
.being tapered in such 2 manner as to produce

in the casting a tapered opening with a gen-
eral concave form. N

8. A mold having a chill for chilling the
metal around an inner opening, said chill
having inner and outer portions tapered at
different angles, the inner portion having a
greater taper than the outer.

4. A mold having a chill for chilling the
metal around an inner opening, said chill
serving to impart to the chilled metal a
double taper, the two portions being tapered
in opposite directions-and each being of gen-
eral concave form.

5. A mold having a chill for chilling the
metal around an inner opening, said chill

composed of two aligned tapered members

having a taper such that they are caused by
the gripping action of the cooling casting to
have relative movement during the chil%ng
operation in a direction axially of said open-
ing, said members imparting oppositely dis-
posed tapers to the chilled metal. |

6. A mold having a chill for chilling the
metal around an inner opening, said chill
composed of two aligned tapered members

relatively movable during the chilling oper-:

ation in a direction axially of said opening,
said members imparting oppositely disposed
tapers to the chilled metal, each tapered por-
tion being of a general concave form.,

7. A mold composed of upper and lower
members, each carrying a chill adapted to be
arranged end to end and having inner ends
tapered at an angle such that the gripping
action of the cooling casting will cause the
chills to move apart.

1,566,188

8. A mold composed of upper and lower
members, each having a tapered chill for
chilling the metal around an inner opening
of the casting, the chill carried by one merm-
ber being movable relative to said member
during the chilling operation in & direction
axializ of said opening.

9. A mold composed of upper and lower
members and a chill for chilling the metal
around an inner opening of the casting, said
chill composed of two parts, one fixed into
the lower member and the other movably
supported in the upper member. -

-10. The method of producing a chill in the
metal around an inner opening of a casting,
which comprises pouring the metal in a
mold around a chill and permitting a slip-
page between the contracting metal and chill
to prevent the metal gripping the chill and
cracking the casting.

11. The method of producing a casting
with a chilled pertion around an inner open-
ing, which comprises pouring the metal in
a mold cavity around a chill and preventing
cracking of the casting by causing the forces
incident to contraction to produce a relative
movement in an axial direction between the
contracting metal and chill.

12. The method of producing castings
having a chilled wall arcund an inner open-
ing which consists in pouring the metal in a
mold cavity around a chill and utilizing the
forces incident to contraction of the metal
to cause a relative shifting between the cast
metal and chill in a direction axially of said
opening. . o

In testimony whereof, I hereunto affix my

signature.. .
: WILLIAM G. WEHR.
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