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Lo all whom it may concern:

Be it known that I, JOHN PEDDER, of Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, have invented a new and use-

5 ful Improvement in Crucibles for Melting Met-
als; and I do hereby declare the following to
be a full, clear, and exact description thereof,
reference being had totheaccompanying draw-
ings, forming a part of this specification, in

1o which—

Figure 1 is a sectional view of crucibles as
usnally made. TFig. 2 is a vertical section il-
lustrating my improved crucible. Fig. 3 is a
like view of the crucible in which a case or

15 lining has been formed. TFig. 4is a like view
illustrating another form of my improved cru-
cible, ’

Like letters of reference indicate like parts
in each.

My invention relates to certain improve-
ments in the constroetion of the plumbago
crucibles for melting steel and other metals.

The crucibles in common use in the manufac-
ture of cast-steel, brass, or other metals have

25 been generally formed of plumbago and Ger-
man clay, with a slight portion of silica, being
known in the trade as “plumbago erucibles.”
They are usually contracted at the mouth,
forming a bulge a short distance below the
mouth to strengthen them and increase their
capacity, and are made of different sizes, to
hold from fifty to one hundred poundsof metal.
These crucibles are subject to wear both on the
exterior and interior surfaces during the pro-
cess of melting the steel or other metals. The
intense heat, flame, and air-draft of the fur-
naces burn away and wear off the oufer sur-
face very rapidly, the draft or blast of gas-far-
naces being from the side and affecting the up-
per part of the crucible most, and the draft or
blast of the coke or coal furnaces being from
below and affecting the lower half of the cru-
cible most. The interior of the crucible is also
eaten off by the molten metal, which absorbs
a portion of the carbon of the crucible, and by
the spiegeleisen, manganese, and other fluxes,
which cut into the inner surface, the metal and
fluxes sometimes eafing off as much as the
flame affects the exterior. The greater por-
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5o tion of the interior wear comes on the lower
part of the crucible from the molten-metal line

to the bottom, and as if is subject to wear on
both sides and has to sustain the weight of
the molten metal, the lower walls have conse-
quently beenthickened to compensate for the
double wear, the lower crucible-walls, from the
molten-metal line down, being about one-third
thicker than the upper walls. One difficulty -
in this construction, however, has been found
in the cracking or weakening of the upper
walls of the crucible, as they were not strong
enough to withstand any jar or strains, and
would consequently crack and render the cru-
cible useless, or becowme so thinned and weak-
ened in the upper portion as to render their
use dangerous wheu the lower part was thick
enough to stand one or more heats. This diffi-
culty has become more apparent since I have
discovered that by forming a lining or case in
the interior of the crucible the interior is pro-
tected from cutting or other wear, so that the
wear is all on the outer surface, and conse-
quently the crucible will stand several more
heats; and it frequently happens that where
this lining or case is formed in the lower part
of the crucible this lower part is sufficiently
strong to stand several more heats when the
upper part is cracked or too thin for safe use.
As the cost of each heat obtained from a pot
or crucible is calenlated at from twenty-fiveto
thirty-five cents, it is evident that any further
heats obtained therefrom would be an impor-
tant saving to the manufactarer.

The object of my invention is to so construct
a crucible as to prevent its eracking or weak- 8;
ening at the top, and thus enable the upper
part to wear as long as the lower part will when
protected from inside wear.

It consists, first, in thickening the apper por-
tion of the cracible from below ihe molten-
metal line to the mouth, so as to form the up-
per walls thicker than the lower walls, by this
means bracing the upper part of the crucible,
so as to prevent its cracking during handling,
and furnishing more material at the prineipal
point of wear, so that the upper walls will
stand several more heats before becoming too
thin for safe use; second, in combining with
the crucible having the upper walls formed
relatively thicker from the molten-metal line
to the mouth than the lower walls an inner
case or lining of plumbago and silica, or simi-
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lar material, formed in the lower part of the
crucible to protect the lower walls.

To cnable others skilled in the art to make
and use my invention, I will describe its con-
struction and operation.

My improved crucible is illustrated by sec-
tional views, the crucibles having the usual
bulge, a, 2 short distance below the mouth,
and the usunal eontracted mouth, b. The cru-
cibles, as heretofore constructed, have been
made with the lower walls below the molten-
metal line about one-fourth or more thicker
than the upper walls, as shown in Fig. 1, and
the lower walls were further braced by the bot-
tom ¢, which supported the walls against side
strain, the lower walls being made thicker to
compensate for the double wear, as above re-
ferred to.

My improved crucible is generally formed
with the upper walls, d, from one-third to one-
fourth thicker than the lower walls, e, this
thickening of the walls geuerally commencing
about half-way up the metal space, and at least
extending from below theline which the molten
metal reaches, known as the “molten-metal
line,” to the mouth of the erucible. The molten-
metal line is generally about in the center of
the erucible-bulge, but varies slightly aceord-
ing o the weight of metal, as well known to the
skilled workman. The walls may either grad-
ually increase in thickness toward the top,
forming a gradual curve or arch, as shown in
Fig. 2, or they may be formed of the same

-thickness throughout the thickened portion,

as shown in Tig. 4, either construction serv-
ing to impart to the upper walls a strong brac-
ing, so that, though they have no connecting
support, as the bottom affords to the lower
walls, they are equally strong, and will with-
stand any ordinary shocks or jars consequent
to the handling and use. The thickened up-
per walls also give much more material ‘to
withstand the action of the flame and enable

* the upper portion tostand several heats longer.
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The thickening of the npper walls naturally
reduces the capacity of the pot, as the increase
inthicknessis generally on the inner surface, as
shown,and theincreased thicknessadds several
pounds of material to the crucible, thus consid-
erably increasingitseost. Toremedyboth these
objections Ireduce the thickness of the lower
walls, 5o as to provide material for thickening
the npper walls, the relative thicknesses of my
improved crucible being substantially the re-
verse of the common crucible, and the lower
walls being about two-thirds or three-fourths
the thickness of the upper walls. The conse-
quent enlargement of the lower metal space
fully compensates for the reduction in capaci ty
by the thickened upper walls, and the mate-
rial so displaced provides the necessary mate-
rial for the upper walls, so that my im proved
pot can be made with as great capacity and at
as low cost as the usual pot. .

The crucible can be formed in the usnal pot-
tery-machinesfor that purpose, the only chan ge
necessary being in the forming-tool.

As the thinned lower walls
crucible would burn out and give away very
soon, I form in it my improved case or lining
J, the lining being formed in the lower partof
the crucible, so as to protect the thinned walls
and prevent the fluxes or metal from cutting
into them. This lining or case is composed,
generally, of ground-up pots or plumbago, sil-
ica, salt, and water in which a small portion
of German kaolin or similar clay has been dis-
solved, this clay-water acting as a bond to the
other ingredients of the lining. The propor-
tionsof the materialsare generally abouttwen-
ty parts of plumbago, ten of silica, one of salt,
and sufficient water to form a mortar that will
“run,” a portion of this mortar being placed
in the bottom of the pot, which is then slightly
tilted and gradually revolved, so as to cause
the mortar to run around and cover the gides
of the pot to a sufficient height. It is then
thoroughly dried in an oven or above the melt-
ing-farnaces. Similar ingredients suitable for
the purpose may also be employed for this lin-
ing, and it may be molded in by hand or tools
or placed in dry. After the lining so formed
has been once brought to the high heat of the

of my improved
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melting-furnace it is united with the crucible, -

and has a hard glazed surface, which will re.
sist the metal and fluxes and prevent any fur-
ther wear on the crucible interior. If the lin.
ing becomes punctured by the metal scrap, it
can be renewed. S

The crucible so protected is found to wear
several heats longer than the ordinary cruci-
ble, the upper thickened walls standing eight
or ten heats before cracking or wearing too
thin for use, and the thinned lower walls, when
protected by the lining, being only affected by
the outside wear, and lasting as long as the
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upper part of the pot, so that I am enabled to .

obtain about one-third more metal from this
pot than from the ordinary crucible, which
makes a large saving in the manufacture of
steel or other metals with whichitis employed.

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. A plumbago crucible for melting steel or
other metals formed with the upper portion
thickened from below the molten-metal line to
the mouth, so as to form the upper walls rela-
tively thicker than the lower walls, substan.
tially as and for the purposes set forth.

2. A plambago crucible with the upper walls
thickened from below the molten-metal line to

110

115

120

the mouth, so as to form the upper wallsrela- -

tively thicker than the lower walls, in combi-
nation with an inner lining or case of plum-
bago and silica or similar material formed in
the lower part of the crucible, substan tially as
and for the purposes set forth.

In testimony whereof I, the said Joun PED-
DER, have hereunto set my hand.

JOHN PEDDER.

‘Witnesses:
JAMES I. KAy,
F. G. KAy,
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