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To all whom it may concern:

BeitknownthatI,JOHNF. BARKER, a citizen
of the United States, residing at Springfield,
in the county of Hampden and State of Mas-
sachusetts, have invented new and usefal Im-
provements in Cruecible-Furnaces, of which
the following is a specification.

This invention relates to erucible-furnaces
especially intended for melting brass and eop-
per, and wherein the fuel employed is crude
hydrocarbon commingled with air, the object
of the invention being to improve the con-
struction of the furnace, whereby the fuel is
disposed and controlled within the furnace
and in relation to the ecrucible for most effi-
cient results entirely consistent with the ut-
most economy.

It will be herestated that so far as isknown
to me there has always been heretofore in the
running of hydrocarbon crucible - furnaces
where the properdegree and intensity of heat
has been established within the furnace and
directly upon the crucible, a consequential ef-
fect by the fuel and products of combustion
upon and detrimental to the crucible, and
such an effect has rendered questionable the
utility of hydrocarbon fuel for crucible heat-
ing. It will be noted on inspection of the
flame within the furnace-chamber of a hydro-
carbon and compressed air introduced there-
unto from aninjector-burner, that as the com-
bustion takes place somewhat in advance of
the burner-nozzle, the flame is blue due to the
fact that the combustion isstill imperfect and
the liguid nature of the hydrocarbon has not
been entirely overcome, and as the flame
moves forwardly under the blast from the
burner and the eombustion is consummated
such latter stage of the combustion is of a
gas practically non-liquid in its nature and
having no capability forsaturation. A flame
caused by but partially-consumed crude pe-
troleum in its imapingement upon the sides of
the crueible permeates or saturates same more
or less thoroughly, and combustion in a cer-
tain degree taking place within the thickness
of the crucible-walls causes the same to chip
or flake off and the crucible to become worth-
lessin a very short time; and to the endof a
most effectual introduction and controlling of
the produets of combustion within the fur-

nace-chamber,and in relation to the crucible
therein, whereby a maximum heating effect
is insured and the detrimental effects upon
the erucible, as above indicated, are avoided,
the present invention consists in a furnace
comprising peculiar structural features, all
substantially as will hereinafter more fully ap-
pear and be set forth in the claims.

In the drawings accompanying, the present
improved crucible-furnace is illustrated, Fig-
ure 1 being a central vertical section thereof.
Fig. 2 is a horizontal section taken about on
the planeindicated by the line 22, FFig. 1. Tig.
3 is a perspective view, on a larger scale, in
illustration of the construction of the bottom

of the furnace, the upper pertion of the eireu.

lar furnace-walls being broken away.

A represents a furnace having essentially
an interior chamber of ¢ylindrical form, the
furnace here shown being externally also of

cylindrieal form, which is open near the top,.

and in the bottom thereof there is provided a
pedestal or crucible stand a, which rises a
short distance above the floor or bottom of
the furnace and of a circular form, the diam-
eter of which is less than that of the furnace-
chamber, there being between the sides of
said pedestal and the inner furnace-wall the
annular space b.

The furnace is to be formed of a suitable
fire-brick or other refractory material, and,
as shown, is surrounded by a sheet-iron cas-
ing. The crucible-stand may be constructed,
as shown particularly in Fig. 3, of segments
of fire-brick, which conduce to form the cy-
lindrical stand, or thesaid erucible-stand may

be formed of asingle solid e¢ylindrical portion

of the fire-brick, if desired.

a represents an opening through the side
wall of the furnace horizontally entering at
or slightly above the level of the bottom e,
and preferably, asshown in Fig. 2,in a direc-
tion about tangential with the cruecible-stand
a. A barrier or wall £ is provided substan-
tially as shown, which extends more or less
nearly tangentially from the side of the ped-
estal at a line about opposite to the center of
said opening d across the annular space b,
said wall joining the inner vertical wall of
the furnace just within the border of the said
opening d, especially as to the upper part of
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said wall, which is in the form of an over-
hanging ledge, which is on a level as high as

or a little higher than the top of the opening-

d,as indieated in the drawings by 7, the face
of said wall belowsaid ledge being undercut,
and said undercut wall portion with the over-
hanging top forms an effectual means for hold-
ing the oil and air introduced at the inlet-
opening d from rising as it moves forwardly
from the inner orifice of the inlet toward and
alongside of the portion j of said pedestal.

The bottomn of the furnace around under
the annular space b and in advance of the
said point j relative to the direction of the
fuel-current inclines upwardly at a gradual
angle, terminating at the said ledge 7, the
said inclined bottom portion of the furnace
(indieated by I) being in the form of a spiral
segment.

B represents an injector-burner for a hy-
drocarbon fuel, the nozzle of which is placed
opposite said inlet-opening d of the furnace,
oil being supplied to said burner through a
suitable pipe « and - air through the pipe v,
which leads from an air-compressor, and there
is preferably a vent or draft opening through
the side wall of the furnace near the bottom
thereof more or less nearly opposite the said
inlet-opening, and as shown at m.

D:and D’ are thelids for the furnace, and,
as shown, the one D rests upon the top edge
of the crucible C, which is shown as extended
slightly above the top of the furnace, leaving
a slight space between the furnace-top and
the said lid D.

In operation fuel entered through the inlet-
opening is directed for impingement against
the corner n of the said wall £, or that part
next to and joining the inner wall of the fur-
nace, and, igniting, burns near the bottom of
the furnace, and at and about the point indi-
cated by p is as a blue flame and one more
or less liquid in its nature; but as the pro-
ducts of combustion proceed a little farther
for instance, about to the point-indicated by
g—a non-liquid and more highly inflammable
gas has been developed and the flame has lost
its blue tinge and is such an one as may be
directed without injury to and upon the cru-
cible, and as the liquid fuel and products of
combustion entered into the furnace under a
suitable pressure are given a whirling motion
within the furnace, as will be clear as a re-
sult of the circular construction, the said fuel
and produects of combustion by the said spi-
ral segmental portion 7 of the floor are given
an upward direction, which spiral direetion
of movement is further developed and con-
tinued round and round in the furnace until
the effect and intensity of the heat have Dbe-
come exhausted, and then only to be sup-
planted by a new ingress of combustible
matter at the opening d.

Practical tests and demonstration of the
furnace described for the combustion therein
of aerated hydrocarbon fuel has demonstrated
that while the heat action upon the crucible
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is many times lessdefrimental than has been
the ease in: a hydrocarbon-furnace devoid of
the simple and important features of con-
struction described, the amount of fuel neces-
sary in this furnace for a maximum heating
effect for the crucible and its contents is no
greater than in the best metal-melting fur-
nace heretofore employed.

Having fully described my invention, what
I claim, and desire to secure by Letters Pat-
ent, is—

1. A metal-melting furnace having a cylin-
drically-formed furnace-chamber and a cen-
trally-disposed crucible-stand rising from the
furnace-bottom a short distance and of a di-
ameter lessthan that of the furnace-chamber,
an opening leading through the side of the
{furnace near its bottom, and a barrier or wall
extending from about oneside border of said
opening across the annular space in the bot-
tom of the furnace and tangentially toward
said crucible-stand, for the purpose set forth.

2. A metal-melting furnace having a cylin-
drically-formed furnace-chamber and a cen-
trally-disposed ecrucible-stand rising from the
furnace-bottom a short distance and of a di-
ameter less than thatof the furnace-chamber,
an opening leading through the side of the
furnace near its bottom, and a barrier or wall
extending from about one side border of said
opening across the annular space in the bot-
tom of the furnace and tangentially toward
said crucible-stand, combined with an injeet-
or-burner for introduecing hydrocarbon fuel
through said opening into the furnace, for
the purpose set forth.

3. A metal-melting furnace having a cylin-
drically-formed furnace-chamber with a cir-
cular bottom and a centrally-disposed ecruci-
ble-stand rising a short distance from the
said circular bottom and of a diameter less
than that of the furnace-chamber, and an
opening leading through the side of the fur-
nace above its bottom, a portion of said fur-
nace-bottom being inclined or'in the form of
a segment of a spiral, substantially asshown,
combined with an injector-burner for intro-
duecing hydrocarbon fuel through said open-
ing into the furnace, substantially as and for
the purpose described.

4. A metal-melting furnace having a cylin-
drically-formed furnace-chamber and a cen-
trally - disposed crucible - stand rising from
the bottom of the furnace-chamber a short dis-
tance and of a diameter less than that of said
furnace-chamber,an openingleading through
the side of the furnace near its bottom, and
a barrier or wall extending from about one
side border of said opening across the annu-
lar space in the bottom of the furnace tan-
gentially toward said crucible-stand, the top
of said wall being in the form of an over-
hanging ledge i, which is on a level above
the top of said opening, for the purpose set
forih. )

5. A metal-melting furnace having a eylin-
drically-formed furnace-chamber and a cen-
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trally-disposed crucible-stand risin g from the
bottom of the furnace-chamber a short dis-
tance and of a diameterless than that of said
furnace-chamber, an opening leading through
the side of the furnace near its bottom, and
a barrier or wall extending from about one
side border of said opening across the annu-
lar space in the bottom of the furnace tan-
gentially toward said crucible-stand, the top

to of said wall being in the form of an over-

hanging ledge K, which is on a level above
the top of said opening, and a portion of said
furnace-bottom being formed inelined, sub-
stantially as described and shown, and for the
purposes set forth.

JOHIN F. BARKER.

Witnesses:
Wu. 8. BELLOWS,
J. D. GARFIELD.



