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UNITED STATES

PATENT OFFICE.

HERVEY Y. FOWLER, OF CHICAGO, ILLINOI.

CAST-STEEL CAR-WHEEL.

SPECIFICATION forming part of Letters Patent No. 351,431, dated October 26, 1886,
| Application filed April 30, 1888, Serial No. 900,633, (No model.)

To all whom it may concern :

‘Be 1t known that [, HERVEY W. 'OWLER,
of Chicago, in the county of Cook and State
of Illinois, have invented certain new and use-
ful Improvements in Cast-Steel Car-Wheels
2nd 1n the Manufacture thereof; and I do
hereby declare that the following specifiea-
tion, taken i connection with the drawings
furnished and forming a part of the same, is
a clear, true, and complete description of the
several features of my invention.

The objects of my invention are to econom-
ically produce improved cast-steel car-wheels
which are integral or solid, are truly concen-
tric, and have the metal at the tread hardened
and evenly condensed in radial and peripheral
lines, and have the metal at the interior por-
tions of the wheel,including the hub and web

-and a considerable portion of the rim, in its

normal soft, ductile, and tenacious. condition.

1t has heretofore been proposed to manufac-
ture cast-steel car-wheels by first casting a
wheel-blank less in diameter than the finished
wheel desired, and with an excess of lateral
thickness at the rim, then compressing said
rim laterally and expanding the periphery,
thus forcing the latter against the face of a sin-
gle drivenroll occupying fixed bearings. A
wheel thus produced would obviously have its
entire rim condensed in lateral lines, and the

- metal at the tread could only be acted upon
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peripherally to an extent sufficient to correct
the unequal peripheral expansion of the cast-
ing, and thereby to merely shape the tread
and develop the concentricity. | :
Under my novel mode of manufacture I first
cast & wheel-blank larger in diameter than the
finished wheel desired, and having a rim sub-
stantially of the thickness desired in the fin-
ished wheel, and then,while confined against
lateral expansion, various portions of the pe-
riphery are simultaneously subjected to the ac-
tion of a series of rolls, which laterally embrace
portionsof the rim and are gradually advanced
toward the center of the blank until the de-
sired redunced diameter is obtained. The radi-
cal differences between said prior method and
mine will be obvious when it is considered
that undersaid prior method the metal at the

50 periphery of the rim is first compressed later-

ally and the periphery forced outward, and

| lateral consolidation must oceur with little, if

any,peripheral expansion, whereas at the more

solid portions the greater expansion will oc¢- 53

-cur, and hence it will be at these already solid

nortions that the roll will chiefly operate.
By my method the slight variations in concen-
tricity are first corrected, and then all the
rolls take bearing, and as & consequence there-
of the metal throughout the entire periphery
18 evenly condensed in radial and peripheral
lines. It will also be obvious that undersaid
prior method the particles or molecules of
metal at and adjacent to the periphery which
are forced outward are first shifted from their

05

normal positions in the casting, and then par- |

tially returned toward said positions, whereas
under my method the particles of metal at and
adjacent to the periphery of the finished wheel
occupy substantially the same position with
relation to each other and to the interior par-
ticles that they occupied in the original casting,
although they have been forced into more inti-
mate relations, and with uniformity through-
out the entire peripheral portion of the wheel.
Under said prior method the tough, tenacious
skin of the casting. is peripherally stretched
and attenuated; but nunder my method said
skin 18 hardened and thickened, the periphe-
ral dimensions of the condensed skin in the
finished wheel being materially less than in
the easting. Undersald prior method the en-

tire rim is condensed and hardened; but by

my method only the metal. at and adjacent to
the wearing portions of the rim are thus con-
densed, leaving the remainder in ifs normal
soft and tough condition, and well adapted to
resist the well-known tendencies of a car-wheel
to break on radial lines.

It has also been heretofore proposed to de-
velop cast-steel car-wheels from castingsin the
form of disks, cach of which is rolled toreduce
its thickness and form the web, and also pe-
ripherally rolled to thicken or upset the edge
of the disk in forming the rim, tread, and
flange of a wheel, thus, obviously, neither in-
volving my method, nor producing a wheel of
the novel character sought and produced by
me. .

To more particularly deseribe my inventien,

I will refer to the accompanying three sheets

of drawings, 1n which—

thatat the more porous portions of therim at Figure 1 illustrates, in side and edge views
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also condensed in radial and peripheral lines,
but to a lesser degree than at the tread. The

<o

- peripheral outline of the cast-steel blank, and

S5

- metrical proportions of a wheel-blank and a
- finished wheel to be developed therefrom can-

'60

_ducing the car-wheel illustrated. Fig. 3 illus- |

the machine. | L

-is composed of suitable steel, and any kind of
-mold may be used for recei.ving the molten

is fairly indicated in the drawmgs

the tread of a finished wheel, B; Fig. 1.

with the tread, that being the portion of the

and in section, a cast-steel car-wheel as pro-
duced by me in accordance with my invention.
Fig, 21in a similar manner illustrates such a
cast-steel wheel-blank as i1s used by me for pro-

trates in side elevation a machine well adapted
for the practice of my invention. Fig. 4 illus-
trates said machine in front elevation. Fig. 5 | i
illustrates a car-wheel in section, and clamp-
ing devices for internally supporting the rim
while the casting 1s- being operated upon by

The casting or wheel-blank A, produced in
accordance with the first step in Iy Process,

metal, provided it will afford a blank casting

having a hub, ¢, and web b, of substantially
the same form and dimensions as are required -
in a finished wheel, and also a rim, ¢, having
the lateral thickness ultimately required.
Said blank must,however, be materially larger
in diameter ab the tread portion d of the rim
in the finished- wheel, and also larger at the |
flange side and at the outer side, although at |}
these two points the excess 1n diameter may
be somewhat less than at the tread, all of which
As seen
in Fig. 2, the wheel-blank has a partially-de- |
veloped 01‘ radimentary flange, e, and the
tread d is unduly inelined, as ecompared with

§

It will be readily seen thab the conversion
of the wheel-blank into the wheel, Fig. 1, re-
sults in the condensation of the metal at the
outer portion of the rim in radial a,nd.periph-
eral lines, and that the main condensation is
located adJ acent to the junction of the flange |

wheel e*{posed to the greatest wear. At the
outer edge of the rim or tread the metal is

metal in the entire flange is similarly con-
densed, although to a somewhat less degree
than at the tread. During the condensmﬂ op-
eration the outer portion of the rim is confined |
against lateral expansion, and the metal in the
flange can, if desired, be condensed to a degree
closely approximating to that at the tread.
In Fig. 1 the dotted lines fairly indicate the

a comparison thereof with the adjacent out-
lines of the finished wheel will convey a fair
idea of the variable condensation of the metal ¢
at the several portions of the periphery of the
rim. 'The exact variations between the dia-

not of course be stated In a manner applicable
to all cases, it being obvious that variations

in the character of the metal and in the size

of the wheel and in the bulk of the rim, as
well as in the condition of the metal as to heat,

would each and all render compensating varl-
ations in said relative proportions more or less
demrable As an instance, however, I will

351431

staté that for :producing a wheel thirty-three
inches in diameter at the tread, and of the
form illustrated in Fig. 1, 1 prefer to have a

steel casting of about thirty-four inches in di-

ameterat the tread, and at the inner and outer
sides from one- ha,lf to three-quarters of an
inch greater in diameter than the correspond-
ing portions of the finished wheel. Under
these conditions as to dimensions, and at a

favorable heat, the wheel produced will pos- "
great pracblcal value, having a hub, «,

SESS
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and web b composed of metal in its _n_ormal |

condition, soft and tough, and the same will
be true of the main bulk of the rim ¢, espe-

clally

hard and condensed condition and truly con-

' centrie, and when under brakes well adapted

to pr Operly adhere to ordinary steel or iron

rails.
will result in a highly - desirable wheel for

light duty. It must not, however, be pre-

sumed that I restrict myself to rolling the

steel wheel-blank while in a heated condition,
when composed of specially soft steel, because

at 1ts Jllnctlon with the web; but the
tread @ and flange ¢ will be in a deswab]y

80

About one-half of ‘the reduction stated

90

it may, when in a cold condition, be made

truly concentric and materially reduced in di- |

ameter, and a highly desirable and service-
able bread and flange developed thereon. In

| thus condenamg the metal at the periphery
| of the rim in radial and peripheral lines the

operation of rolling is involved; but I know

of no metal - rolling mechanism’ suitable for

the purpose, except such as has been de-
vised by me for performing the second step

in myv method of manufacture, and such mech-

anism has been disclosed by me in my appli-
cation for Letters Patent filed  October 16,
1885, Serial No. 180,066. |

AS hereinbefore lHdIC&tEd 1t 18 cren’emliy

important that the hub and web of: the casting

be relieved from pressure in radial lines dur-
ing the condensing operationon the periphery
of the rim, although with a specially heavy
ribbed web and a proposed light reduction in
diameter, under highly favmable conditions
as to heat and its distribution, thé web may
alone berelied upon to suceessfullv resist such

rolling pressure as might then be requisite at
| the periphery of the casting.

Asarule, how-
ever, the casting should be clamped so -as to

fullv support the rim internally, as fllustrated
120

in Fig. 5, wherein one form of clamp is shown,
embodymg a central bar, f, two clampmg-
cheeks, g, which perlphemlly conform to the
interior surface of a rim, and a clamping-key,
h, in aslot insaid bar. Other forms of clamp-
ing devices may be employed, provided, al-
ways, that the requisite diametrical support

for the rim is afforded by them. - As shown,
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the bar f may at one end be a _]ournal to oc-

cupy a bearing, and serveas an axis to revolve
with the casting or wheel; but such g bearmn'
is not essential, as will heremafter be made
&pparen’o

130

For reducing the casting in the manner de-

sired, the rolling pressure must be apphed af
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various points, and the rolls must have stch | uniform in density and hardness.

size and contouraswill enable each to laterally
embrace a considerable proportion of the rim,
and to develop the exact angle of tread and

form of flange desired, and so that all of said |

rolls will co- opemte in forming, in substance,
a contractible and expansible “car-wheel-ma-
trix capable of receiving a easting and anitorm-
ly redueing its rim in radial and peripheral
lines. Themachine disclosed in the drawings
meets all of these conditions. The rolls Care
four in number in the machine illustrated, and
are arranged in a circle, and each is mounted
in bearings radially movable, and each is ac-
tuated radially by means of a screw, ¢, carry-
ing at 1ts outer end a gear, [k, and all of said
coears mesh with a large annular beveled gear,
{,which hasa set of plain gear-teeth, m, meshed
by a driving-gear, », to which power is applied
by means of a worm shaft and gear, (not
shown,) so that the rolls may be simultane-
ously and evenly advanced under high press-
ures during the rolling operation, and then,
for releasing the finished wheel, the rolls are
Slmultaneomlv withdrawn, the worm-shaft be-
ing provided with suitable rever sing-gear and
operated by power pr eferably 111tlepeudent of
the gearing swhich drives the rolls. Iach of
said Tolls is positively driven by means of a
set of gearing, D, and coupling-bars o, which
are employed 1n connection with Socheis, as
is eommon with ordinary metal-working rolls.

Three rolls may be employed with fair re-
sults, but the greater the number of rolis (and
in my aforesaid prior application five-roll ma-
chines are shown and described) the more per-
fect and rapid will the operation be, inasmuch
as the wheel-forming matrix I will be all the
more complete.

It will be obviousthat wheels from the same |
size of casting, if desired for different lines of |

service, should be differently treated for se-
curing the best duty-results—as, for 1nstance,
car-wheels intended for heavy trafiic should
have flanges and treads heavily condensed;
bat for fast light service the tread may well

be condensed to a lesser degree, and the flange.

onlyso far condensed astoafford adesirablesuu-
face for contact with the rails,thus leaving the
main portion thereof in a softer eondition and
reducing its liability to breakage; but in all
cases the wheels would of neeegsiby be truly
concentrie, and the tread would be practically

My 1m-
proved wheels, when so far worn In service as
to be non-concentrie, may be readily reworked
into perfect wheels of lesser diameter at low
COSt.

The time actually involved in the operation
of the machine in performing the second step
of my method will seldom exceed two or three
minutes, and but little time 18 required for
placing the casting in position and removing
the finished Wheel

My car-wheels can be readily distinguished
from those produced by any prior method, 1n
that the skin surface of the casting at the tread
is not noticeably disturbed. 'The roll-marks
ab the outer and inner sides of the rim are
plainly visible, and between said marks and
the interior annular edges of the rim the sur-
face is substantially in its normal condition,
and when broken my wheels clearly indicate
the fact that the condensation and bhardening
of the metal 18 restricted to the outer portlon
of the rin.

Having thus described my invention, I claim
as new and desire tosecure by Letters Patent—

1. The method of manufacturing cast-steel
car-wheels, substantially as hereinbefore de-
scribed, the saine consisting, first, in casting a
solld integral wheel-blank having a rudiment-
ary flange, a hub anda web substantially com-
plete as to dimensions and form, and a rim
which at the tread and tlange 18 hlger in di-
ameter than the finished wheel desired; and,
secondly, in peripherally rolling the rlm and
concentrically reducing the dnmeter of said
blank to the diameter “esired in the finished
wheel, and thereby evenly condensing the
metal at the outer portion of the rim in radial
and peripherallines and developing the flange
m]d hardening the tread of the wheel.

2. Asanimprovedarticle of manufacture,an
integral cast-steel car-wheel havingits hub, its
web, and the main portion of 168 rim com posed
of the metal in its normal soft and tough con-
dition, and a flange and tread ecomposed of
metal which 1s hardened and condensed in ra-
dial and peripheral lines, substantially as de-
seribed.

HERVEY W. FOWLER.

\Vitnesses:
JOIIN NELSON,
Wi, H. GILLETTL.
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