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To all whom it may concern:
Be it known that I, Hereerr R. KriTiz-

“LEY, a citizen of the United States, residing

at Kansas City. in the county of Jackson
and State of Missouri, have invented cer-

. tain new and useful Improvements in Proc-
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esses 0f Manufacturing Car-Wheel Blanks,
of which the following is a full, clear, and
exact description. '

In the present state of the art, it is im-
practicabie-to produce economically, sound
and efficient car-wheels from steel castings or
cast blanks, on account of the great diffi-

_culty of securing a homogeneous and solid

structure 'in the cast blank. As a conse-
quence the blank from which the car-wheel
is made must be subjected to a previous roll-
ing or forging operation before being sub-
jected to the pressure of the dies which give

“the blank the rudimentary form of a car-

wheel, and therefore the initial heat of the
blank, due to casting, cannot be retained
until the initial die forging operation is

erformed and the blank is required to be re-
Eeated. This necessity of re-heating the
blank after it has lost its initial heat due to
casting, limits the carbon content and con-
sequently the hardness of the steel which can

. be used in present methods of producing car-
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wheels, to such an extent that comparatively

woft steel is used. This is- principally due

to the fact that the harder steel must not, 6n
account of its higher carbon content, be
heated as highly and must therefore be
forged at .a lower temperature. At such
lower temperature the resistance of the
harder steel to forging pressurés increases

more rapidly with declining temperatures:

than it does with mild steel. As a conse-

quence if harder steel were used in order to’

give it the degree of -plasticity required for
the heavy farging pressures ofthe initial
die - forging operation, it would have to be
heated to a high temperature at-which there
would be danger of over-heating or “burn-
ing? the steel. In my improved process
this difficulty is obviated by my method of
producing 2 sound homogeneous steel cast

blank which may be removed from the mold

to the dies and subjected to the initial die
forging operation while it retains its initial

‘heat due to casting, and while it retains a

high degree of plasticity which could not be
atfained by re-heating the blank without

Spgciﬁcation of Létters Patent.

- danger of over-heating and burning hard
steels having high carbon content or hard
steel alloys. '

The more especial object of my invention
is to provide new and improved processes of
manufacture which will make hard steel
vnd its alloys, and preferably manganese
steel, available and their use practicable and
econofnical - for producing car-wheéls for
railroad cars. '

Manganese steel containing from 6 to.12
per cent. or more, of manganese possesses
properties of intense hardness and great re-
sistance to abrasion and wear. These quali-
ties are essential in the wearing body por-
tion of the rim and flange of a car-wheel for
railroad cars. '

Heretofore manganese steel has had only
a_limited use for car-wheels for mine cars,
and could only be-adapted for this use by
casting the manganese steel wheel with a
soft steel hub portion in whicly the axle hole
could be cored and finished by machining or
could be bored out. For the manganese
steel, owing to its intense hardness, is prac-
tically unmachineable and cutting or boring
tools have no effect upon it. As a conse-
quence of the difficulty of finishing this steel
which can be done only by a grinding opera-
tion, it is impracticable to produce, with
economy, car-wheels from manganese steel
by present processes of manufacture.

In carrying out my invention I produce,
by casting, a blank of preferably circular
form and substantially uniform thickness
and of less diameter than the finished wheel

‘it is to form, and free from pipings, blow
holes and other imperfections, and while hot
the blank may .then be removed from the
‘mold and subjected to the heavy forging
pressure of the initial die forging operation
which- produces the rudimentary hub, web
‘and rim of a car-wheel in the blank, while
it retains the initial heat due to casting.

In the accompanying drawings, illustrat-
ing my invention, in the several figures of

"which " like parts are similarly designated,
Figure 1 is a vertical sectional view showing
a mold of special construction for produc-
ing steel cast blanks, according to my in-
vention, which will be free from pipes, blow-
‘holes, shrinkage cavities, and other defects,
and from which car-wheels may be produced
according to my invention. Fig, 2is a ver-
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tical sectional view of a circular steel cast
" blank made according to my.invention in the
mold Fig. 1, and placed between a pair of
forging dies before said dies are closed
5 down. Fig. 3 is a vertical sectional view
showing the dies Fig. 2 closed down and the

cast blank partly forged by said dies, so as |

to form the rudimentary hub, web and rim

portions of a car-wheel according to my in-

10 vention. Fig. 4 shows the partly forged

steel cast blank in vertical section, when re-
moved from the dies, Fig. 8. - K

Referring to the accompanying drawings

in detail, the steel cast blank C* Fig. 2, is

15 formed with a horizontal circular body por-

~tien and a vertical column portion having

- greater thickness and is. preferably cast in

a . specially constructed mold, Fig.- 1, in

which the cope A and drag B are made of.

20 cast iron and the riser A'is preferably made
‘of sand or fire clay or similar refractory or

heat: retaining material." This -mold forms |

a circular chamber C with a wide opening,
formed by the riser A, When the molten

25 steel is poured into the chamber C the metal
in contact with the cast iron chills A and B
“solidifies much more rapidly than in the
.central portions ¢! ¢! and the thicker column
‘portion @' in the riser A!, the layers of
30 solidified metal - formed each minute after
the metal is poured are indicated by the
~dotted lines 1. 2. 8., Fig. 1. The outer por-
tiens of the steel cast blank are rapidly con-
tracted by contact -with the chills A and B

35 and exert such great pressure inwardly upon
the still fluid metal of the interior lower
portions ¢* ¢* of the casting that no pipes or
-shrinkage cavities will form in the lower in-
terior portions of the casting. - The hydro-
static pressure of the fluid metal in the riser

40
' At will feed the fluid metal into the interior

- fluid portions ¢* ¢* until the-entire lower |

part of the casting is solidified and all pipes,

shrinkage cavities and other defects will be
45 forced mto the riser A* and the:-column of
metal containing these defects can be dis-
carded by cropping off when the casting is
removed from the mold, leaving the whole
‘lewer portion of the casting in the form of
_& circular blank, sound and free from all
‘defects and ready for forging into a car-
wheel. . - . - T

The cope A is-preferably supported upon

50

" two cams B! b* carried by the shaft 5% to

- 55 which the lever b is-attached. “When the
 molten steel is poured into the chamber C
the portion in contact with the: cast iron
cope A will terid to shrink dpwn from the
. casting, and in order to prevent the forming
62 of a space between the casting and-the cope

A in which' gas bubbles might collect, the-

lever 0? is operated to turn the cams bt B!

on the shaft 6% so the weight of the cope

A will continue to rest directly upon the
“5 metal ‘as it solidifies and" tends to shrink
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away from the cast iron cope A. By this
means the blank will be uniformly chilled
both from the top and the bottom and the
casting will be given a uniform structure.
Although the cope and drag of the mold
are described above as preferably con-
structed of cast iron, sand, fire clay or other
refractory material may be used if desired.
- The steel cast blank when produced from
manganese steel or similar hard steel alloy 75
is preferably removed from the mold and
the discard cropped off and then forged in
the first operation forging dies, Fig. 2, while
still retaining its initial heat from casting.
By this: method the hard steel can be sub- gp
jected to the heavy pressure of the initial
die forging operation at much higher tem-
peratures and consequently when in a softer

70

~and more plastic state than would be practi-

cable if -it were ‘necessary to re-heat the g3
blank. R o '
The cast blank C! is forged in the dies.

'D. E., Fig. 2; which are operated by hy-
~draulic pressure, thus forming the rudi-
_mentary. hub portion ¢ |
“with the hub portion ¢' on one side of the’

and web ¢% Fig. 8, g0

web- ¢* ¢® and the annular concave cavity ¢*

' is formed in the hub portion ¢* by means of -
-the annular convex projection d*. ‘

- The metal in the intermediate portions of g5
¢® ¢* of the blank C' is caused to flow out-
wardly to the periphery of the blank by
the heavy pressure of the dies D. E. thereby
producing the rim portion ¢® ¢® and the webh -
portion ¢* ¢® of a car-wheel, Fig. 3, by pres- 100
sure between the die portions e? ¢* d* d°. :
When the partly forged blank, Fig. 4 is
removed from the first forging dies D. E.,
Fig. 8, it may be subjected to further forg-
ing or rolling operations to complete the 105
wheel. . o ' o
It is obvious-that car-wheels may be pro-
duced according to my invention from other
hard steel alloys ‘than manganese steel,.
which are unmachineable, also frem soft 110
steel. R o '
In all steel car-wheels at present produced
by forging the wheel into shape in order to
give the required ductility to the steel the -
carbon content is limited so that on account 11%
of its consequent softness it' wears rapidly
in service, the wheel rim is made heavy to’
allow for the rapid wear and for restoring
the proper contour to the tread and flange
by turning the wheel in a lathe. ‘This in- 120
volves greater first cost for extra metal in ‘
the rim and further expense in repairs and
maintenance for ‘wrought steel wheels of
this type. S ‘ -
-In a manganese steel car-wheel produced 125
from a blank!iade according to my inven- .
tion the wearing body of the wheel rim can
be made as light as the rim of a chilled cast
iron car-wheel with a corresponding economy,
in weight and cost of metal.” . 132
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" When the steel cast blank is removed from
thie mold, and before it is subjected to the
first forging operation, it may be placed in
a soaking. pit, or heating furrace, and the
initial heat from casting the metal may be
retained, or raised to a higher temperature

“than it would be practicable to re-heat a

cold Blank to, for forging hard steel alloys
or steels of higher carbon content than now
used for producing car-wheels, and with this
operation of retaining the initial heat of the
metal, from -casting, and raising it to a
higher temperature after the removal of the

- blank from the mold, which is involved in
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my process, all danger of overheating or

burning the steel will be cbviated.

In a car-wheel produced from a blank
made according to my invention the metal
may be subjected to heat-treatment, if re-

quired, when the wheel is forged into shape

by heating it to a proper temperature and
then suddenly cooling the metal by quench-
ing. However it is believed that the chilling
effect of the metal forging-dies will be suffi-

< cient to give the toughness and tensile

strength desired for manganese steel, with-
out re-heating the forged wheel to temper
it,
over-heating and cracking the metal by re-

Jicating will be obviated.

I claim as my invention and desire to se-
cure by, Letters Patent—

1. The method of producing an individual
car wheel blank free from pipes and segre-
gations which consists in casting a horizon-
tal steel disk with a verticalicolumn rising
from the top thereof; the parts being so pro-
portioned that the meétal. in'the column re-
mains fluid until'the disk has solidified and
the solidification of the disk -progresses
from the edge thereof toward:the column,
and then discarding the columhp.

2. The method of producing'an individual
car wheel blank free from pipes and segre-
gations which consists in casting a horizon-
tal steel disk with a vertical column of con-
siderable crgss-sectional area rising from
the top thereof at the center, the column
being so proportioned that the metal there-

in remains fluid until the disk has’ solidified

and the disk being so shaped that solidifica-
tion thereof progresses from the edge toward
the center so as to avoid the formation of
solidified portions in the ‘disk between the

fluid column and unsolidified portions of the

disk, and then discarding the column.

3. The method of producing an individual
car wheel blank free from pipes and segre-
gations’which consists in casting'a horizon-
tal steel disk which rises gradually toward
the center and there merges into a vertical
column extending directly upwardly there-
from, the parts being so proportioned that

.the column remains fluid until the disk has
solidified, and solidification of the disk pro-.

i

Tf this result is attained all danger of |

8

gresses from the edge thereof .toward the
“center, and then discarding the column.

- 4. The method of producing an individual
car wheel blank free from pipes and segre-
gations which consists in casting a horizontal
steel disk with a vertical column rising from
the top thereof, the parts being so propor-
tioned that the metal in the column remains
fluid until the disk has solidified and the
solidification ofthe disk progresses froi the
edge thereof toward the column, subjecting
the disk to pressure while it is solidifying,
and then discarding the column. . -

. 5. The method of producing an individual
car wheel blank which. consists in casting a
horizontal shallow- steel disk which' rises
gradually from the edge toward the center
and there merges into a vertical column ex-
tending upwardly therefrom, the parts being
so proportioned that the column remains
fluid until the disk has solidified and solidi-
fication of the disk progressing from the
edge thereof toward the center, and then
discarding the column.

6. The method of manufacturing an indi-

“vidual car wheel blank which consists in
casting a blank in such form as to cause

solidification of the metal to take place pro-

gressively from the entire outer surface to-

ward a common point so as to subject the
progressively decreasing mass of molten
metal in the interior of the blank to com-

pression toward said point, providing a ver-

tical column of metal at said point so as to
produce a hydrostatic head of metal acting
upon the molten interior of the blank, and
maintaining a portion at least of the column
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in a fluid condition until the blank has -

solidified.
7. The method of manufacturing an indi-
vidual car wheel blank which consists in

.| casting a blank in such form as to cause

solidification of the metal to take place pro-
gressively from the entire outer surface to-
ward a common point sp as to.subject the
progressively decreasing mass of molten
metal in the interior of the blank to com-
pression toward said point, providing a ver-
ticul column of metal at said point so as'to
produce a hydrostatic head of metal acting
upon the molten interior of the blank, and
causing the column to solidify more slowly
than the blank. —

8. The method of manufacturing an indi-
vidual car wheel blank which consists in

casting a blank in such form as to cause

solidification of the metal to take place pro-
gressively from the entire outer surface to-
ward a common point so as to subject the

progressively decreasing- mass of molten

metal in the interior of the blank to com-
pression toward said point, providing a ver-
tical column of metal at said point so as to
produce a hydrostatic head of metal acting
upon the molten interior of the blank, the
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column being made sufficiently large in cross
section to cause the central portion thereof
to remain fiuid until the blank has solidified.

9. The method of producing an individual

-car wheel blank which consists in making a
casting of molten steel having a much

greater horizontal thickness than vertical
thickness and provided with a vertical col-
umn rising therefrom, and then chilling the
casting from the top and bottom faces so as
to cause the metal to solidify progressively

/from the top and bottom toward the interior

and subject the progressively decreasing

" molten mass in the interior of the casting to

15

compression stresses which, together with
the hydrostatic head of molten metal in the

- eolumn, serve to compact the metal as it
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solidifies and at the same time permit the
pipings and segregations to escape into the
column. ‘ : , ' :
-10. The method of producing ‘an -indi-
vidual car wheel blank which consists in
casting a blank of substantially uniform ver-
tical thickness and having a much greater
horizontal thickness than vertical thickness,
froviding a- vertical column which. rises
rom the top of the blank, and chilling the
blank, from the top and bottom faces so as to
cause the solidification of the molten metal
to take place progressively from the top and
bottom faces of the blanf;, and causing the
g(l)lulf{m to solidify more slowly" than the
ank. :

11. The method of manufacturing an in-

dividual car wheel blank which consists in

. making a casting of molten metal, chilling

the casting from the top and bottom faces

* and from the sides so as to cause the casting
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to solidify progressively from the entire
outer surface toward a common point and

“thereby subject the progressively decreas-
- ing mass of molten metal in the interior of
the casting to compression toward said point,

providing a vertical column of metal at said
point so as to produce a hydrostatic head of
metal acting on the molten interior of the
casting, an

" more slowly than the casti

50

12. The method of producing an indi-

vidual car wheel blank which consists in
making a casting in the form of a horizontal
disk having a much greater diameter than

-during cooling.

causing the column to solidify.
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vertical thickrness, subjecting the top aiid
bottom faces and the periphery of the disk
to a chilling action so as to cause the molten
metal to solidify progressively from the
outer surfaces of the disk toward the center
of the disk and thereby subject the progres-
sively decreasing mass of molten metal in
the interior of the disk to. compression to-
ward the center, providing a vertical col-
umn of metal rising from the top of the disk
at the center thereof so as to produce a
hydrostatic head of metal acting upon the
molten interior of the disk, and causing the
metal of the column to solidify more slowly
than the metal in the disk.- ' : :

13. The method -of producing an indi-
vidual car wheel blank which consists in

making a casting of molten metal, providing-
a vertical column extending upwardly from .

the top of the casting, chilling the rim por-

tions of the casting and also portions be--

tween the rim portion and the column so as
to subject the molten interior of the casting

-to compression stresses codperating with the

hydrostatic head of the molten metal in the
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column to compress the molten interior of -

the blank, and causing the column to solidify
more slowly than the casting.

14. The method of manufacturing an in-
dividual. car wheel blank which consists in

.casting a blank having a much greater hori-

zontal thickness than vertical thickness,
chilling the blank from the top and bottom
and from the sides so as to cause the metal to
solidify progressively from the outer sur-
faces to a common point and thereby sub-
ject ~ the progressively - decreasing molten
mass in the interior of the blank to compres-
sion toward said point, maintaining a verti-

cal column of molten metal rising directly .

from the top of the blank at said point so as
to subject the molten interior of the blank to
a hydrostatic head -of molten metal, and
subjecting the blank to external pressure

In testimony whereof I hereunto set my
hand this eighth day of May, A. D. 1909.
HERBERT R. KEITHLEY.

- ‘Witnesses: :
.Joun S. CooPER,
S. A. BisHop.
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