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UNITED STATES

rrr—

PATENT OFFICE.

JOHN J. WILLIAMS, OF SAN FRANCISCO, CALIFORNIA.

SMELTING-FURNACE.

SPECIFICATION forming part of Letters Patent No. 409,541, dated August

20, 1889,

Application filed April 7, 1887, Serial No. 2 34,081, (No model,)

To all whom it may concern:

Be it known that I, Jounx J. WILLIAMS, a
citizen of the United States, residin g at San
IFrancisco,in the county of San Franecisco and
State of California, have invented certain new
and useful Improvcements in smelting-Fur-
naces; and I do hereby declare that the fol-
lowing is a full, clear, and exact description

of my gaid invention, and of the manneyr in

which I construct, apply, and carry out the
same, reference being had to the drawings
which accompany and form part of this Speci-
fication. |

My invention relates to improvements in
furnaces for smelting ores and carrying on
other processes and operations in the treat-
ment of ores and various substances in the
arts where high heat is required. In these
Improvements are included certain novel ¢on-
struction and combination of
inafter fully deseribed, and the production
of a furnace having features of adjustment
and adaptation by which it can

‘work either copper or lead ores.

These improvements, constituting my said
invention, consist, first, in utilizing the heat
at the upper part of the furnace to raise the
temperature of the air-blast before its intro-
duction into the fire by forming an air-heat-
Ing chamber around the upper part of the
furnace-body and carrying the air from it, by
means of pipesorindividual conductors, down
to the tuyere-boxes, the usual blowing appa-
ratus being connected to this air-heatin o
chamber. In connection with this part of
my invention I provide separate tu yere-boxes

~and conductors having means for shutting off

the air from any one of the tuyeres without
disturbing the supply to the others or check-
Ing the operation of the furnace, and also
means of access to a tuyere and its conduct-

or through the tuyere-box for cleaning or

repairing these parts. This feature includes

also a tuyere composed of ‘a stationary tube
and removable tubular sections for increas-
ing or diminishing the area of the tuyere-
pbassage, and also means whereby such liquid
Luel as petroleum is mixed with the heated
alr in the tuyere-box for introduction into
50 the furnace. |

parts, as here-

be used to

- The second part or feature of my improve-
ments consists in making the bottom of the
furnace adjustable up or down with respect

to the line of tuyere-openings, whereby the

depth of the metal-chamber can be varied to
adapt the furnace to different processes or as
called for by the particular kind or character

of metal to be treated; also, in making this -

bottom removable; also, in providing adjust-
able spouts to change the height of the dis-
charge-apertures and to afford outlets for
slag, metal, and other products to be drawn off
at differentlevels. In this part of myinven-
tion are embraced also certain novel construe-
tions of a furnace-body with an offset or en-
largement of the metal-chamber to take either
a bottom plate ora crucible-bottom, and with a
water-space extending down to the bottom of
the chamber between it and the outer shell
of the furnace.. | |

The invention consists, finally, in the pro-
duction of an improved furnace having ca-
pacity and features of change and adjust-

ment to enable different ores and metals to

be worked and treated in the same furnace,
all as hereinafter fully set forth. | |

The drawings referred to as a part of this
specification represent, in Figure 1, an eleva-
tion, generally in section, of a smelting-fur-
nace constructed aceording to my said im-
provementswithan air-heating chamber, sepa-
rate conductors and tuyere-boxes, and an ad-
Justable and removable bottom plate. Fig. 2
shows in similar view and section the con-
struction of the furnace-body with the air-
heating chamber detached from the body, and
telescopic conducting-pipes for increasing or
reducing the distance between the air-cham-
ber and the locality of greatest heat in the
furnace. Tig. 3 is an inverted plan of the
removable bottom plate. Fig. 4 is an eleva-
tion, partly in section, of the furnace, set

with a crucible-bottom for working lead ores.

Iig. 51s a section showing the position and
general adjustment of bottom plate, furnace-
lining, and discharge-spouts, as set for treat-
ing ores of more obdurate character than

lead, such as copper, for instance. Fig. 6 is

a detail on a larger seale through a tuyere-
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Fig. 7 is a cross-section through the air-pipe

at ¢ «, Fig. 6. Fig. 8 shows the discharge-
openings in the furnace-body and the adjust-

- able spouts on the outside.
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Similar letters of reference indicate corre-
sponding parts in these views.

The furnace-body is constructed in the usual
form, with an annular space for circulation of
water between the two shells; but instead of

having oneshell terminate at the metal-cham--

ber, or that portion of the space below the
tuyeres in which the metal is collected, as has
been the practice heretofore in furnaces ot
this class, it will be noticed that the inner
shell extends down to the bottom of the body,
and the water-space is carried down for the
full depth of the metal-chamber between its
wall and the outside shell of the furnace. The
offset made in the inner shell to give space
for the fire-brick or protective lining, as seen
at Tigs. 1 and 4, reduces the width of the
water-space; butsufficient thickness of water-

~ jacket is at the same time provided to pro-
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at required pressure.

‘tect the outer shell from injury by the heat

under all conditions.

A’ A? are the inner and outer shells; A’
the annular water-space, and A? the metal-
chamber offset from the bottom of the fire-

B is an air-heating chamber at the upper
part of the furnace, of which the stack or
dome A’ is the inner shell or-wall in direct

contact with the heat, and a jacket A’ sur-

rounding the stack, forms the outer wall.
B’ B’ are air-conducting pipes leading from

this annular space down to the line of the

tuyeres and terminating in separate tuyere-
boxes C. These boxes are fixed on the out-
side of the body over the tuyeres D D, one
independent of the others,and each box 1s
provided with the usual aperture C’ in the
front to give access to the tuyere from the

outside, and in addition to this the box has

an opening C*in thebottom closed by a screw-
plug d*, which, when opened, gives access to
the tuyere-box for breaking up and removing
slag and aceretions that collect and tend to
fill the box under some conditions of work.
Connection of the blower is made to the
chamber B in suitable manner to supply air
In the present con-
struction the supply-pipe enters the chamber
at 0¥, and by contact with the heated walls of
this space its temperature is raised before it
asses into the tuyeres. In some cases and
under different conditionsof operation it will
be often of advantage to have this degree of
heat under control, so that it may be in-
creased or reduced or checked at timesin the
operation oft the furnace, and I have, there-

fore, provided forsuch purpose a construction

of air-heating chamber, as shown in Fig. 2 of

the drawings, by which the chamber is made
‘adjustable up and down with respect to the

locality of greatest heat in the furnace, so

that by changing its position toward oraway i oil In this way into the blast

409,541

from this point the action upon the air will
be varied accordingly. In this construction
the stack A% is separate from the body, and
the shell AS, surrounding it, forms the annu-
lar air-heating chamber B. The two shells
join together at the bottom and set within
the furnace-body into an offset A', corre-
sponding in width to the size of the air-cham-
ber at the bottom, so that the inner shell of
the furnace and the inside wall of the stack
are in line.

The conducting-pipes are formed of sec-

tions, telescoping -together to connect the

tuyere-boxes with the movable chamber un-

der different conditions of adjustment; but

this connection may also be made with a
single section of pipe of suitable length to
reach from the outlet-pipeat theair-chamber
down to the opening in the top of the tuyere-
box. Sections of differentlengthsareinsuch
case provided for use as called for by the dif-
ferent positions into which the air-chamber
is set. A counter-balance connected to the
stack by chains W W, Fig. 2, sustains the
weight of this movable stack. ' B

A sliding valve E is placed in each air-pipe
just above the tuyere-box to shut off the blast
from any tuyere at will without disturbing
the supply of air to the others; and the box
of any tuyere can be opened at any time to
clean out or repair a tuyere by simply shut-
ting off the blast from that box without dis-
turbing the operation of the furnace.

The tuyeres have removable tubes or bush-
ings G/, regularly decreasing in size to fit one
into the other, and as many of them are set
into the fixed tube G as may be found neces-
sary to reduce the area of the alr-passage.
They are removable through the tuyere-box

and are readily taken out to enlarge the

tuyere or inserted to reduce it as the material
being treated is found to require. Ifigs.1and
¢ illustrate this construction of tuyere with
two removable tubes. |

In order to augment the heat in the fur-
nace at any time, as found to be necessary or
desirable, I introduce petroleum or other
liquid hydrocarbon into the air-blast just
above the tuyere-box, and for this purpose ]
form in the air-pipe an annular liquid-chan-
nel ¢ Figs. 6 and 7, with a raised lip around
the margin and an orifice ¢?, terminating in a
nipple k. Oil is supplied through a feed-pipe
h*, connected to the nipple, and by overflow-
ing the channel is caused to mix with and be
taken up by the air in the tuyere-box on its
way to the tuyere. The pipe 2 is connected
with a suitable tank or supply located at a
distance from the furnace, and suitable means

is applied for injecting or forcing the oil

against the pressure existing within the al1r-
conductor. Air or superheated steam, either
in the form of liquid or vapor, may be em-
ployed to inject the oil into the air-blast.
Provision may be made for introducing the
at each tuyere
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or to any number of conduectors, as the char-
acter of substances to be worked in the fur-
nace may call for. .

The furnace-body is set directly u pon pil-
lars H, and the bed-plate heretofore used in
turnaces of this character is dispensed with
by fixing the lugs I I on the outside at the
bottom to receive the ends of the pillars,
screw-threads 1” in the lugs being provided to
take threaded ends of the pillars, which may
be removed for purposes of transportation.

~ T'hese supports are thrown outside of the line
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of the inner shell or wall of the metal-cham-
ber to afford a clear opening through the bot-

tom, without a ledge, rim, or other projection

inside the face of the lining, and also to give
space for setting as well as removing the sup-
porting-bottom of the metal-chamber.

K K are sliding clamps on the pillars pro-

vided with elevating-serews I L, and M is an

annular plate resting upon the ends of the
screws, to which the two sections of a divided
bottom plate M* are attached by hinges m m,

to open outwardly. Inpreparing the furnace

for work this bottom is raised or lowered to
give the required depth of metal-chamber,
and the lining a is then set around the inside
upon the annular plate and brought flush
with the inner edge or rim of the opening.
A clean discharge is then insured when the
doors m™ are dropped. : *

1o change the furnace from copper to lead.

ores, or for operations wherein a erucible form
of bottom is desired, the bottom plate is re-
moved altogether by loosening
the clamps, and in its place is inserted the
crucible P, as. represented in Fig. 4, with a

lead-well and siphon-discharge P*, for draw-

ing off the metal, after the usual manner.
This erucible is formed of a metal body and
an interior lining a, the face of which sets
flush with the inner wall of the furnace, and
the same supports K L hold it in position.
T'o insert the crucible from below in this man-
ner, it is necessary to cut away one of the
arches A° at the bottom, as at AY, Fig. 2, in
order to admit the lead-well, which is a part
of the crucible and projects outside the fur-
nace-body when set in position. The bottom

of the arch is closed to give support to the

clay filling ¢ and to strengthen the lower rin o
by a plate set across the bottom and fastened
by screws, as seen.in Fig. 2, and is removable
to set the crucible. |

Fig. 5 of the drawings represents the fur-

‘hace with the greatest depth of metal-chaim-

ber thatcan be obtained without substituting
the crucible for the flat bottom plate. In

this adjustment the spouts s are set at dif-

ferent heights to draw off the metal at the
bottom and to discharge the slag at the upper
part of the chamber, and under different PO-
sitions and adjustment of the bottom to adapt
the furnace for treating various kinds of ores

and substances, wherein outlets at different
levels are necessary, the spouts s require to |

and dropping

—

be movable up or down accordingly. For
this purpose the spouts are supported by
flanges s” on the back, having slots s? to take
over stud-bolts ¢ £, set along the sides of the
openings A®in the furnace in rows on both
sides at intervals apart. Different positions
are then given to any spout by removing it
from one row of studs and setting it upon
another above or below, or by shifting itupon
the studs and setting up the nuts.

To those persons acquainted with the prac-
tical working of smelting-furnacesin the treat-
ment of various ores and substances the ad-
vantages to be derived from the application
and use of my said improvements will be clear
from the foregoing description without more
specific reference.  For smelting either cop-

| per or lead the same furnace can be readily
converted by removing one bottom and set-

ting the other, and in any particular adjust-
ment that may be called for the depth of the
metal space or chamber can be varied by sim-
ply changing the height of the bottom and
setting the spouts at the proper levels. With
fixed bottom and stationary spouts having no
vertical adjustment the depth of the chamber
is limited and in every case requires to be
made with reference to the line of the tuyeres
and the location of the spouts. |
Having thus fully described my invention,
what I claim, and desire to secure by Letters
Patent, 18— R |
- 1. In a smelting-furnace, the combination,
with a stack, of an adjustable air-heating
chamber located therein, and means for ver-
tically adjusting said chamber, tuyere-boxes,
and air-conductors connecting the air-heating

chamber with the tuyeres, said conduetors
. 105

being extensible in length, as set forth.
2.7 In a smelting-furnace, an air-heating
chamber and independent tuyere-box to each

tuyere and an independent connecting-pas--
sage from the air-chamber to each box, said.

passage being provided near its connection

with the tuyere with an annular liquid-chan-
nel ¢*% having an orifice ¢3 and an oil-pipe

connecting the channel, all combined and
arranged substantially as and for the purpose
set forth. - |

3. In a smelting-furnace, a stack having a

water-space between its inner and outer shells
and provided with an offset-space in its up-.
per portion, in combination with an air-heat-

ing chamber arranged to slide in said offset-
space, and connections from said chamber to
the tuyeres of the furnace, as set forth. |
4. In a smelting-furnace, the combination,
with a double-walled stack having vertical
openings in its walls near the base thereof, of
spouts extending through the two walls, and
provided with back plates resting against
the outer wall, said back plates having verti-
calslots therein and serews extending throu oh
the slots for holding the spouts at any eleva-
tion in the openings, as set forth. - |
0. In a smelting-furnace, a stack having
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vertical openings in its walls, and spouls ex-
tending through said walls and having verti-
cally-slotted back plates resting against the
outside thereof, with screws therein for hold-
ing the spouts at any adjustment, in combina-
tion with an adjustable metal-chamber in the
base of the stack, as set forth.

In testimony that I claim the foregoing I

have hereunto set my hand and seal.

JOHN J. WILLIAMS. [L. 8]

Witnesses:

EDWARD E. OSBORN.

e L. KING.

JAM:
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