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1INTTED STATES

PAaTENT OFFICE.

[TATTVARD A. HARVEY, OF ORANGE, NEW JERSEY, ASSIGNOR TO THE
TARVEY STEEL COMPAXNY, OF NEWARK, NEW JERSEY.

MANUFACTURE OF FLANGED TIRES FOR CAR-WHEELS.

SPECIFICATION forming part of 1,ctters Patent No. 560,160, dated May 12, 1896.

Application filed October 0, 1895, Serial No.565,160,

(No specimens, )

To all whom it mual CONCeriv:

Be it known that I, HAYWARD A. IIARVEY,
of Orange, New Jersey, have invented certaln
Improvementsinthe Manufacture of Flanged
Tires for Car-TWheels, of which the following
ig a specification. |

The object of this invention is the produc-
tion for use on a car Or locomotive wheel of
o flanged tire, the main body of which is com-
posed of tough metal and is integral with ex-
cessively hard metal upon the face or tread
of the tire and with a somewhat less excess-
ively hard metal upon the side of the flange
adjacent to the tread. In the common Proc-
ess of manufacturing car-wheel tires the first
step is to cast or forge a slieel ingot in the
form of a truncated cone, which is technically
called a ¢‘cheese.” The present invention
requires that this cheese shall be made of
low steel containing not 1o exceed; say, .9 per
centum of carbon. In the ordinary process
of manufacture the center of the cheese 18

punched out and the remaining annulus 18

subjected to the operation of rough-rolling;,
1 the course of which the flange1s developed.

The present invention requires that the
part of the said cheese or annulus which 1s
to form the tread, as the case may be, either
before or after the rough-rolling operation,
shall be impregnated upon its convex surface
to the depth of from two to three inches with
a prescribed additional quantity of carbon,
while the part which is to form the flange 1s
impregnated toaless oxtent. Thisiseffected
by subjecting the cheese or the annulus either
hefore or after it has been rough-rolled to in-
tense heat while its convex face is in contact
with a granular material rich in carbon, the
<ide of its flange, or of the metal which 1s 1o
form the side of the flange adjacent to the
tread, is in contact with a material lean in
carbon, and the remaining portion of the sur-
face of the cheese or annulus is in contact
with sand or other non-carbonaeous material,
said oranular materials being contained in a
suitably-shaped receptacle, the walls of which
are made of fire-clay or other refractory sub-
stance, and which 1Is arranged within the
heating-chamber of & suitable furnace. - The

so period of time required for such impregna-

—

tion will of course vary with different fur-
naces and different fuels, and must therefore
be determined by previous tests of the par-
tienlar furnace and the particular fuel em-
ployed.

In prior patents oranted to Hayward A.
Harvey, No. 376,194, dated January 10, 1838,
and No. 460,262, dated September 29, 1591,
the intense heat above referred 1o Necessary
for supercarburization has been indicated 1n
connection with the treatment of ingots or
other bodies of steel, and also In connection
with armor-plate. Inthe first-named patent
thereis specified a temperature above 1,500°
Fahrenheit, and excellentresults are stated to
be produced by raising the raw steel to a tem-
perature nupward ol 3.000° Fahrenheit. In
the last-named patent a temperature above
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the melting point of cast-iron, (1,930°t02,300°

Fahrenheit,) or approximately such heat, is
specified. All these temperatures can only
be stated approximately—iirst, because 1t 18
difficult to measure the same exactly, and,
secondly, because a prolonged heating at a
somewhat lower temperature will produce re-
sults which are similar to those obtained by
a less prolonged heating at more intense tem-
peratures. The extent of supercarburization
offected should be such that the metal upon
the surface of the tread will be made t0 contain
at least .9 per centum, and possibly 1.25 per

centum of carbon. If the su percarburization

has been performed upon a cheese, the cen-
tral portion of the cheese will subsequently
be punched out in the usual manner. Lhe
cheese, or the annulus, may be slowly cooled
down and thus annealed in the furnace, but

preferably atter having cooled down 18 re-
heated and carefully annealed preparatory to

being rerolled and machined to its finished

form, and subsequently again reheated In a
suitable furnace for the purpose of beling
hardened. When its convex surface is ob-
served to have the color which indicates the
degree of temperature saitable for hardening
steel of the particular quality u sed, itischilled
by being submerged in or copiously sprayed
with a cold chilling liquid. Copious spray-
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ing is important where the mass of heated

metal is large, and the degree of hardening
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produced by chilling is to be properly pro-
portioned to the degree of

different depths in the body of the tire. As
the main body of the resulting tire is com-
posed of tough metal, any warping which it
may acquire during the described treatment
can easily be taken out of it by the use of the
ordinary appliances for that purpose. If de-
sired, the convex face and flange of the tire
can then be finished by egrinding.

The accompanying drawings, convention-
ally representing the heating-chamber of a
furnace containing the receptacle in which
the supercarburizing operation is performed,
are as follows, to wit: |

Figure 1is a vertical section of the annular
receptacle filled with the granular materials,
11 which two cheeses are cmbedded. Fig. 2
IS a vertical section showing the strata of
granular materials and affording a view in
section of two tires embedded therein.

Fig. 1 represents in central vertical section
the cylindrical receptacle I3, the interior of
which constitutes a cell ¢ of sultable dimen-
sions for conducting the supercarburizing op-
cration upon two cheeses. At the bottom of
the cell is a stratum D of sand, upon which
18 deposited the punched cheese E, the pe-
riphery of which ‘is inclosed by an annular
mass I of granular carbonaceous material.
Preferably a thin stratum B’ of mixed sand
and granular carbonaceous material is inter-
posed between the stratum D of sand and the
annular mass I’ of carbonaceous material.
The interior E’ of the punched cheeseis filled
with sand, and a stratum D' of sand sur-
mounts the cheese E and the annular mass K
of carbonaceous material. An unpunched
cheese G rests upon the stratum D" of sand
and has nearly all its periphery inclosed by
the annular mass I of granular carbonaceonus
material. A relatively thin stratum I’ of
mixed sand and carbonaceous material is ar-
ranged above the annular mass I of carbona-
ceous material, and together with the un-
punched cheese G is surmounted by the up-
permost stratum D2 of sand, above which jg
the cover I, made of fire-clay or other refrac-
tory material. 1t will be scen that the por-
tions of the cheese which are ultimately
worked into the flan ge of the tire are those
which are in contact with the strata I and IT,
which are lean in carbhon.

Fig. 2 represents a cylindrical receptacle B,
proportioned with reference to eiffecting the
supercarburization of two such rough-rolled
tires as would be made from cheeses of the
proportions indicated in Fig. 1. Tn this.case
the lower tire e is deposited upon the lower
stratum o of sand, and its interior
with sand. Instead of arranging a stratum
of granular material lean in carbon imme-
diately around the flange of the tire e, the
tire ¢ is placed flange downward and is em-
bedded into the stratum d of sand to a depth

equal to rather more than onpe- half of the .

carburization at

‘the tire ¢,

‘nated upon its face or

‘rough-rolled tire

e is filled

560,160

thickness of its flange e The remainder of

the periphery of the tire is inclosed by the
annular mass f of granular carbonaceous ma-
terial, which, together with the tire, is sur-
mounted by the stratum d’ of sand or other
non-carbonaceous material. The tire (, ar-
ranged with its flanged side upward, is de-
posited upon the stratum ¢’ of sand, and the
interior ¢’ of the tire ¢ 1s also filled with sand.
The peripliery of the tire g, with the exception
of rather more than one-half of itg flange ¢,
1s inclosed by the annular mass J; of granular
carbonaceous material, which, together with
18 surmounted by the stratum d2 of
sand, above which is the cover . The expe-
dient of exposing only portions of the flanges
of the tires ¢ and ¢ to contact with the car-
bonaceous material is to he regarded merely
as the alternative of the expedient illustrated
in Fig. 1 of surrounding the corresponding
parts of the cheeses with mixtures of sand and
carbonaceous material. In both cases the oh-
Jectis the same—to wit, to prevent the super-
carburization of the flange of the wheel to the
extent to which the remainder of the tire is
Supercarburized, so that the flange will not be
impregnated with sufficient carbon to be in
danger of being made brittle in g subsequent
process of hardening the tire. Ttis preferred

to so conduet the operation of supercarburi-

zation that the finished tire will be impreg-
tread with the added
carbon ordinarily to the depth of one and one-
half inches. Insuch case it will be necessary
to Impregnate the face or tread of the rough-
rolled tire to a greater depth—thatis, to such
greater depth as is inversely proportional to
the difference between the diameter of the
and the diameter of the fin-
ished tire. Similarl y, 1f the supercarburizing
operation is performed upon the cheese, the
depth of impregnation must be still greater.
For example, if the rough-rolled tire is one-
quarter less in diameter than the finished tire,
then it should be Impregnated to a depth of,
say, two and one-eighth inches, in. order that
the finished tire produced from it shall have
upon its tread or face a depth of impregnation
of one and one-half inches; or, for example, if
the Supercarburizing operation is performed
upon a cheese the mean diameter of which 18
one-half that of the finished tire, then the
depth of - impregnation of the cheese should
be twice that required for the finished tire.
It is also to be understood that the superecar-
burizing operation may, if preferred, be per-
formed upon the finished tire afterit has been
subjected to the final rolling operation by
which it is brought to its ultimate diameter,

‘and in such ease the process of supercarburi-

zation will be so regulated as to secure in the
finished tire the depth of impregnation of
added carbon which may be desived. In COn-
ducting the Stipercarburizing operation upon
the finished tire the operation is similar to
thatdescribed with reference to the treatment
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of the rough-rolled tire, especially in respect | able temperature by immersing itin, or spray-

of the fact that the flange is prevented from
absorbing too much carbon by protecting the
oreater portion of it with sand or by inclosing
it in a mass of material lean in carbon.

What is claimed as the invention is—

1. Theherein-deseribed improvementinthe
manufacture of flanged tires for car-wheels,
which consists in constructing such tires{rom
steel low in carbon by the nsual methods, and
in the course of manufacture impregnating
the metal ultimately composing the tread with
a prescribed excess of carbon, and in 1mpreg-
nating with a relatively smaller excess of car-
bon the metal ultimately composing the side
of the flange adjacent to the tread, and in

finally hardening the tire while it is at a suit-

i ing it with, a cold chilling liquid.

2. The improvement in the manufacture of
langed tires for car-wheels, which consists in
subjecting a low steel tire to heat while 1its
face or tread is in contact with a body of pow-
dered charcoal, or other carbonaceous mate-
rial, and while the side of its flange adjacent
to its face or tread is in contact with a body
of material comparatively lean in carbon and
in subsequently hardening the tire while 1t 1s
at a suitable temperature by immersing it in,
or spraying it with, a cold chilling liquid.

HAYWARD A. HARVEY.

Witnesses:

A. M. JONES,
K. GATTERER.
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