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JOHN BLAKE TARR, OF CHICAGO, ILLINOIS.
Litters Patent No. 67,221, dated July 30, 1867.

IMPROVED CAST-STEEL CAR-WHEEL.

The Schevule referesd to in these ?gﬂm}s Patent and ' mnlting”"gnt‘t of e same.

._ TO ALL WHOM IT MAY CON CERN:

- Be it known that I, JOIN BLAKE TARR, of Chtcam} in the county of Cook and State of Illinois, have
_mvented a new and 1mpraved Railroad Car-Wheel; ; and I do hereby declare that the following is a full, clear,
- and exact descr:ptlon thereof, reference being h"l(l to the accompanymg drawmgs, meking a part of this speel-
fication, in which— | |

- Figurelisa vertical central section througha machine “hlch is adapted fur makmg the lmproved cal wheels |

.Flgure 2 is an edge view of & car-wheel.

Figure 3 is a face view of the wheel. | |

Similar letters of reference indicate cor reSpondmg parts in. the several figures.

- The nature of my invention consists in producing railroad car-wheels of steel, by subJectlng the steel, whlle
1n'a liquid or semi-liquid state within a mould, to considerable pressure, for the purpose of expeélling the gases
from the metal, condensing the fibres thereof, and thus rendering the wheels capable of resisting the shoeks

‘and concussions to which they are subJected and also admitting of the productwn of wheels without injury to
| the fibres of the metal, and with greater facility and less expenditure of labor than steel car-wheels hitherto
-praduced as will be hereinafter described. :
Previous to my invention steél car-wheels have been made from: mgots by processes of rollmg and for oing,
whlch not only greatly injure. the steel fibres, by elongatlenf and lamination, but to a conmderable degree
“impair the tenacity and cohesion of the metal, so that wheels which are produced from mgots under the
hammer, with the greatest care and by the most ezperlenced workmen, ave very liable to break under ordinary
usage. |

The fol]mung is a description of one practical mode of producmg my 1mproved car-wheels.

In the accompanying drawings, A represents the base-plate of the machine, which forms the lower secticn ot
the mould within which the car-wheel A’ is cast. B represents a ring which produces the circumference or tread
of the wheel and a portion of the ﬂ'mge thereof. Thisring forms the vertical section of the mould, and it is fitted
within an annular recess, which is formed in the upper face of the horizontal section or bed-p]ate A, as shown
in fig. 1. C represents the upper horizontal section of the mould, which produces the contour of the outer face
- of-the wheel, and forms, in con;nncl:mn with the ring B and base-plate A, a chamber or mould within which the
~ wheels A’ are cast and compressed.  The hole, which is through the centre. or liub of the wheel, is produced by,

“means of a metal core D, which is made slightly tapering so that it can be readily withdrawn from the mould.
This core D passes through the two plates A and C, and fits snugly in holes which are made through them. - A
tapering hole or ingate is made through the plate C, through which the metal is poured into the mould. The
upper end of this 1ngate is provided mth a perforated slide, &, which is fitted between guides and used for clﬂsmg
the ingate after pouring the metal into the mould, also for cutting off the surplus metal. More than one ingate
may be employed, if desired, so .that the mould can be filled by pouring the metal into it at different points.
'Dlrectly beneath said ingate a recess is made in the upper fuce of the mould-plate ‘A, and filled mth plumbago
of some. other substance w]nch will not be readily m;ured by the heated metal; and beneath ‘this plumbago ¢
" a set-screw, d, is employed for adj usting it as it wears, so as to keep its upper surface. flush with the surface of
the mould-plate A. G G are strong pillars, which are arranged at equal distances apart and securely bolted
to the bed-plate A at their lower ends, and to a head-piece, E, at their upper ends, 80 ‘as to. serve as supports
for this head-plece, and also as means for hclding it firmly agamst upward strain.- These pillars G may be
bolted to offsets on plate A, so that there shall be suﬁezent space between them for theremoval of the wheels
from the mould ~Upon the head-plate E a eylinder, H, of suitable capacity, is secured, within which moves s
“piston, I. To this piston three or more rods J are secured, at regular distances apart around its centre, which
‘Tods pass down through stuffing-boxes applied to the head-plate E, and are secured at their lower ends to the
upper section of the mould a3 shown in fig. 1. The plute or follower C and piston I are parallel to each. ﬂther,
‘and their axes or centres coincide. The piston-rods J should be applied to the plate ¢ and. piston I,so as to
_prevent them from tilting or losing their paralielism, otherwise the pressure upon the metal in the mould will
be uneven, and the wheels will not be of a uniform thickness. Openings or ports are made ot or near the upper
- snd lower ends of the cylinder H, to whleh plpes are smhhly connected that communicate with 8 hydrostatlc- |




g .
or force-pump. The opening beneath the piston I is for the purpose of admitiing liquid for raising this piston, o
and the opening above the piston admpits Tiquid for depressing it. By this means the piston I and plate C can
' be raised and depressed by hydrostatic pressure.  Beneath the head-plate E, and secured to it concentrically
to the axis of the cylinder H, is a smaller eylinder, H, within which works a piston, L, to which a rod, L' s
gecured, the lower end of which is secured to the core D, as shown in fig. 1. This piston-cylinder H’ also receives -
liguid from = force-pump ab its upper and lower ends, "hj'_'whiéh _pressure can be _-'pb‘tain'e'd" for raising and
depressing the cove D. The length of stroke of the piston I g]mul‘d'bqsuch as to admit of miéing the:phite—(}'r.
“to the proper height for removing the wheel from the mould. = The length of stroke of the piston L should he
“such as to raise the core D to the proper height to free it from the casting. “Two or more adjustable hooks ¢
are secured inti'oﬂthe_upper surface of the plate (¢, near its  circumference, which, when this plate C is brought -
~ down fo the position shown in-fig. 1 for pouring the metal into the mould, will rest upon ledges. or elevations f

upon ring B, and prevent said pla,_te' .ff'o_ni'furthér descent. '_B'y'-fﬁ.djust'ihg these-hooked SCTeWS e,:iﬁla.te*(} canl be.

caused to enter the ring B 'a.ny_.required dissance, according to the f:h,ic'kness 1"e_,qu'ired. of the wheels. Before
pressure is applied to the metal in the mould, the hooked. screws ¢ are turned to q:ine__lside';,éo as .tnnbe_;'el-ea;';ed o
from their elevations f. The hooked screws g, which are serewed Into the ring B, are ased for allowing this
ring to be lifted with the section C, when it is desired to ru;amm'a-_.the' casting ‘from the  mould. The hooked
screws h, which are screwed into the bed-plate A, serve for holding down the ring B during the operation o
pouring the metal into the mould and c'om.pr_es_éing the metal. These hooks % also serve to hold the.ring B down
~in place when the plate C is raised, so.as to allow this plate to be detached from the u'pper'.'_suf_i_':l.ce of the wheel.
The hooks g are adjusted to allow this movement of plate C before the ving B is raised, after which-hooks % A -

are turned to one side and the ring and plate arc elevated tbgetll-ef-,_'leﬁ?'ipg the wheel free upon the bed-plate.

' Before commencing the operation of casting, it is desirable to smoke the.mould, or to cover its entire.interior .

surface with soQ,t*,"_to.'ﬁrevelitflliabili't-y of the metal burning and adhering to the mould. The sections A, B; and
¢ are adjusted in their proper.positions for receiving the melted steel, after which the central core D is moved |
down to its place, as shown in fig. 1, <o as to leave an eye through the centre or hub of the wheel.. | lel_é“'l'iqﬁ'id |
steel is then poured into the mould through the ingate above described, and the slide @ is immediately moved
over the ingate, so as to cut off the upper end of the sprue and -close the opening. The hooks ¢ are then turned
to one side, so as to allow the plate G to be depressed by the application of hydrostatic pressuve to the piston

I, which will condense the metal while in_the mould. _After pressure, and when'the wheel is s'_uﬂig:ienﬂy cool or
< get,” the core D s raised free from the casting; the plate C is then raised a short -distance to free it from the

wheel, the hooks % are then turned to one side, and the ring B and plate C raised as rapidly as pdssible.
Tt will be seen from the above description that the wheels are proluced by moulding or casting, and that
‘the metal is subjetﬁted’-'to' steady pregssr.lf'e while in “the inould, and ‘in a condition to receive.'cbmpi*,é,s'sionf'a-n'd |
~ condensation. This process: of treating the steel while in o liguid or & semi-liquid state, and in the mould which
is-to give it the required form, will aniformly-condenseé the fibres of the metal of the entire wheel, and give to |

it an equal _'tfe_im“ci'ty'throughout,jvllidh cannot be done by the process hitherto adopted in making steel car-
wheels or parts of wheels, of forging or rolling steel ingots. . The great strength and toughness given to the. -
wheels bylmy'pro&‘es{s will admit of their being made of about one-third or. one-half the weight of wheels which
are made by any other procesg, and- give them, even at this. reduced weight, as great, it not greater strength.

The pressure which 18 applied to the wheels while in’the‘_mbuld will not only compact or condense the fibres of
the stcel, but it will expel the air and gas from every part of the mould, and cause the metal to flow to every

‘part of the mould, so as to make a perfect casting. The compressed steél car-wheels are mnot liable to injury

from the effects of extremes of heat and cold, owing to. the ﬁomageneolﬁsnessﬁ*Qr'_jun.ifo_rniij;_y of density of the
fibres of the metal. For a like reason, the wheels are not liable to crack in cooling. BT
- While I prefer to c¢onstruct the wheels of the. form shown in 'th'e"dmwings;'l do not confine my invention
to such form; nor do I confine my invention to ﬁhe.m':rchin'c'h'crein.'desjcribei_il’ for- compressing and condensing
the metal in the mould, as other means which will afford the required degree of pressure may be adopted; for
instance, the means shown in my patent of  August 28, 1866, will answer the pur.po.é'_e, hut not so well as the
means herein shown. - S R | ' . "

I am aware that in 1862 John Mﬁrti_nl waajuﬁ'ﬁl_ed. a'prd\r.iSio'nal p"roft'ecti'oﬁ- in .G‘Ircﬁt Britain i'(jr,!'t;he appli-
cation of pressure. to steel when in o molten state. . But although he contemplated the construction of the tires
of car-wheels, he shows no adequate means even for the manufacture of “such tires, and still less for _the'mam_l-'-“

facturo of entire wheels. I am also-aware thatin 1856 Henry Bessemer obtained an English patent, in which,

among other thin gs, he contemplated the casting of ingots of cast steel which were compressed when in.a molten |
‘state. I therefore make no broad claim to the exclusive use of the applicatiom of pressure to cast steel hen in
a molten state. DBut the subject-matter of my invention is a completed car:wheel which has béen subjected to
high pressure when in a molten state, and after being cast into its mould, and. thus receiving its final genersl
‘shape, so as to require no further method or forgin g, by means whereof its fOrm’isf'r'éndéi‘.ed more perfect, its
texture more compach and uniform, and its strength much greater, in proportion to its weight, than when. fash-
i6ned in any other way. S A S : T | L
- Having shown one practicable mneatns of giving effect to my idea, what 1 claim as new, and desire to-secure
by Letter Patent, as a new manufacture, 18— o S - o L o
A cast-stecl car-wheel which has been condensed by high pressure when in a molten state, after it has
received its general final shape, substantially as and for the purpose described. - B ' o

JOHN BLAKE TARE.

Wiinesses:
R, T, CAMPBELL,
Epw. SCHAFER.
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