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UNITED STATES

PATENT

THOMAS EDWARDS, OF BALLARAT, VICTORIA, AUSTRALIA.

FURNACE FOR ROASTING ORES.

EP?ECIFICA'I‘IDN forming part of Letters Patent No, 7 2_5,056, dated April 14,1903,
Application filed Novemher 4, 1902, Serial No, 130,020, ~(Nomodel.)

To all whom it may concern: .
Be it known that I, THOMAS EDWARDS, 4,
subject of the King of Great Britain, residing
at Ballarat, Victoria, Australia, have made
certain new and useful Improvements in Fur-
naces for the Roasting of Ores, of which the
following is a specification. -
My invention relates to roasting-furnaces
whereby copper ore, pyrites, matte, tin ore,
antimony ore, quartz, and other sulfurous
ores and other compounds may be ef

chlorodized.
Thisinvention consists of improvements in

and relating to reverberatory furnaces in

which coarse or finely-divided oresare roasted.
In this invention I have sought to improve

the structure and generally to increase the

durability and efficiency of the furnace, and
in illustration of same drawings are attached,
in which— | | |

Figure 1 is a side elevation of a reverbera-
tory furnace containing myv improvements.
I'ig. 2 is a longitudinal section of the furnace
and flue with rabbles and driving-gear in ele-
vation. Iig.3is a plan view of thesame fur-
nace, partly in section. Fig. 4 is a cross-sec-
tion of the furnace. Fig. 5 is an end eleva-
tion of the furnace. Fig. 6 shows details of
the rabbles.
boxes. Fig, §illustrates details of the water-
pan used in the furnace. TFig. 9 illustrates
details of sleeves and air-regulators. = Fig. 10
1s a further detail of the parts shown in Fig.
9. Figs. 11 and 12 are detail views of the
rabble. o -

T'nedrawings represent the inveniion as ap-
plied to a furnace which is arranged to roast
all classes of sulfid ores and may be con-
structed of stone, brick, or other suitable ma-
terial and strongly tied together with tie-rods
and stays. B | -

As i8 well known among mining men and
smelters, a long-felt want exists for a dead-
ore roasting-furnace of large capacity which
18 economical in labor and consumption of
fuel. I have sought to supply this want by
making a long-hearth reverberatory furnace
similar to the long hand-worked furnace in
use, which I work mechanieally. -

To simplify the arrangement of the mech-

. _ 1ciently
and economically roasted and, if desired,

Fig. 7 illustrates details of iron |

| ring of the ore contained in the furnace, I

have constructed a tunnel, asat T, under the
hearth the whole length of the furnace. In
sald tunnel I have placed a shaft 12, resting
on journals 13, which shaft is fitted with
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bevel-gears 10 to drive.or rotate the rabbles

on the hearth above.. Therabbles areshown
at3onshafts 9, carrying bevel-gears10’, mesh-
ing with the gears 10 on the shaft 12.

In this invention the furnace can be ex-

tended to any desired length or width and at

60

any time can be incereased in length, if nec-

essary, without interfering with the working
of the furnace but for a few hours, as there

will be little else to do but couple the addi- -

tional shaft to the one in use. .
T'he advantages of the arrangement in a
long reverberatory furnace of having - the

of above or on top of the furnace are appar-
ent, as it is less costly to put this driving
mechanism in the tunnel than to ereét the
same on top of the furnace. In the tunnel it
18 protected from dust. Consequently there
18 less wear and tear on the wearing parts in
this system of gearing, and by this means the

rabbles can be more easily and quickly re-
t moved from the furnace and changed when

required.

Fig. 3 shows a feed-screw - 35, hopper 34,
charge-hole 32, flue 19 and 20, fire-bridge 27,
discharge-hole 2, rabbles 3, sight-holes 4, the
fireplace 1 at the end of the furnace, and
one or- more fireplaces along each side of
the furnace, as shown at 5, according to the
length of the furnace. Allof these fires may
not be continually used at the same time, for
1f the ore contains a large percentage of sul-
fids it would be wrong to use all of them:

‘but it would be absolutely necessary to use
them all forsmall percentages of sulfids con-

tained in the ore,. | _
In Fig. 2 the sight or air openings 4 along
each side of the furnace are shown. raised s

little above the hearth. At sunitable inter-

vals along the center of the hearth midway
between the walls of the furnace I make
holes through the hearth corresponding in
number to the number of rabbles required in
the whole length from the feed end to: the
discharge end of the furnace. Into eachone

anism for rotating the rabbles for the stir- | of these holes I fit or place an iron sleeve 23jr

| gearingand shaftingunder the hearth instead |
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rections (see arrows, Fig. 3)

<

tunnel, (see Figs. 9 and 10,). the top of which
sleeve rises about five inches above the
hearth of the furnace. This effectually pre-
vents the ore from falling off the hearth down
through the sleeve into the tunnel, and

through each of these sleeves 1 insert the |

stem or shaft 9 of one of my rabbles, which
rabble consists of a foot 3, extending par-

allel to the surface of the hearth and having |

wearing-shoes 3", carried near butnot touch-
ing the hearth-surface. These rabbles form
stirrers with inverted stems projecting down
through the sleeve, and to each of these
stems is fitted a bevel-wheel 10', the teeth of
which gears into the teeth of the bevel-wheels
10, which are keyed on the shaft 12, placed
under the hearth of the furnace. The stem
9 of the rabble rests in footstep 11. Therab-
bles are hollow and are kept cold with water
flowing throughthem. Said water after cool-
ing the rabbles passes up through the stem
30, only one of which is shown in Fig. 2 and
which projects up from the rabble through
the hole 6 in the crown of the arch and dis-
charges the water into the waste-water pan
14, which is placed on the arch. 'T'his water
is conveyed through pipe 16 to longitudinal
waste-water main 17, (shown in FKigs, 3, 4,
and 5,) into which the water from the whole

of the rabbles.is run to be conveyed away !

from the furnace. The water from main sup-
ply-pipe 24 passes into the water-induction

pipe 15, is passed down through the stem 30

and into the hollow foot of the rabble 3, and
thence passesouf, as above described. The
boxes 6 are closed with plates or tiles, leaving
only sufficient room for the motion of the
stem 30 of the rabble when at work. The
inverted spindles are arranged in a series

extending longitudinally of the tunnel and

may beof any desired and suitable construc-
tion and material.

To suit the requirements of the various
classes of ore to be treated, my mechanical
rabbles are geared to work in opposite di-
to 1nsure a

- thorough stirring and mixing and exposure

50

of all particles of the ore to the oxygen of
the air in the furnace, and also by this means
and with the constant motion of the rabbles

‘the ore is gradually carried along from the

feed end of the hearth to the fire end, where

" the roasted ore is automatically discharged

55
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from the furnacethrough the hole 2. (Shown
in Fig. 3.) The fumes are carried out
through flue 19 into flue 20, |

The oreis fed into the furnace through the
hole 32 from the hopper 34 by means of a
screw 35, which can be driven from any con-
venient position, |

To facilitate the removal of the cold damp
ore from under the feed -hole to a warmer
place in the furnace where less effort 1s re-
quired to move the ore along, two steps are
formed in the hearth. Step 26 rises twoinches
above the main floor of the hearth and step

725,056
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which is bolted to the iron roof 23% of the | 25 is raised two inches above step 26. The

wear-shoes of the rabbles can be easily re-
moved and replaced, through sight orair holes
4, by others when required without having to
remove the rabble or allowing the fire to go
down. The holes 6 in the ¢rown of the arch
are made more particularly for convenience
of changing the rabbles. If a change ot rab-
bles is necessary, the gear - wheel 10" is
loosened on the stem of the rabble, and the
red - hot rabbles are lifted out through the
openings 6 with ease and celerity and again
may as easily be put back in position.

The top of the tunnel is covered with plate-
iron, on which the hearth of the furnace is
laid. The tunnelis contracted at the fire end
to allow space for the ash-pit; but there is
sufficient room in it for all purposes.

The subways or manholes 22 (shown in ele-
vation, Fig. 1) are for the convenience of get-
ting to and working in the tunnel, as well as
for oiling. Under the bottom of the various
sleeves 23 are shutters or regulators 43 to
regulate the necessary quantities of air pass-
ing up around the stems through the sleeves
23 into the furnace, which is of great im-
portance. By this means the airis better dit-
fused over the roasting ore in the middle of
the furnace; which otherwise would receive
little or no air from the side holes 4. ‘lI'he
air from the holes 4 wouald supply oxygen
along thesides of thefurnace. Thusthe whole
area of the roasting ore will be supplied with
the necessary air for thorough oxidation.

Fig. 6 is a détail of the rabbles, which are
made of iron or other suitable material, the
rabble being shown with the induction water-
pipe 15 passing down through the discharge-
pipe 30 into the foot of the rabble, also the
solid stem to which the gear-wheel is to be
fitted. 81 is a plug for convenience of put-
ting in pipe 15.

Fig. 11 is an elevation showing the foot of

| the rabble and the inverted stem 9, aiso the

hollow water -stem 30, projecting upward.
Anysuitable wear blocks or teeth can be used
on these rabbles. -

Fig. 7 illustrates details of the boxes 6,
showing plan, side elevation, and an end ele-
vation. |

One of the most important features of my
invention as above described consists in the
tunnel extending under a long reverberatory
hearth, in which tunnel a line-shaft extends
longitudinally and is provided at intervals
with driving connections for rotating the rab-
bles disposed at different points longitudi-
nally of the hearth. So faras I am aware I
am the first to provide such an elongated tun-

nel extending longitudinally beneath a re-
verberatory hearth, the connections from the

rabbles extending down through the hearth
into the tunnel beneath. .
Another important feature of my invention
consists in the means whereby air is admitted
and regulated through the hearth midway be-
tween the side walls of the furnace to sup-
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ply air to the roasting ore, thus furnishing

‘an air-supply to that portion of the ore that

would not be affected by the air entering the

side holes 4 of the furnace, as this air would

not travel to the middle of the furnace, but
wonld travel close to the side walls of the
furnace and escape through the flue, thus af-

only. By introducing the air to the middle
of the furnace the time of roasting is greatly
reduced, because the air necessary to oxidize
the ore is directed to the points of greatest
advantage. | ,

1 do not wish to limit myself to the particu-
lar form of horizontal arrangement of the fur-
naceshown, asreverberatory furnaces may be
either inclined or horizontal. '

‘"The elongated openings at the top of the
furnace are arranged so that their ends will
be over the spindles of the rabbles, each open-
ing serving for the removal of two of the rab-
bles when the same are turned into alinement
therewith. |

I claim a8 my invention—

1. A reverberatory furnace comprising an
elongated hearth, and openings disposed at
different points lengthwise of said hearth and
extending up through the same to feed airto
the furnace, substantially as described.

2. A reverberatory furnace comprising an

elongated hearth, openings disposed at differ-

ent points lengthwise of said hearth and ex-
tending through the same and means for regu-
lating the supply of air through the said open-
ings, substantially as deseribed.

5. A reverberatory furnace comprising a

~hearth, air-openings extending laterally

_40
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55 shaft in the tunnel, gearing between the said |

through the wall of the furnace and air-open-
ings extending through the hearth, substan-
tially as described.

4. In combination with an elongated fur-
nace, sleeves extending through the hearth
thereof and a regulating-slide for each sleeve
whereby the supply of air to the hearth may
be regulated, substantially as deseribed.

5. In combination with an elongated rever-
beratory furnace, a tunnel under the hearth
thereof, said hearth having openings extend-
ing therethrough, sleeves within the said
openings, air-regulators for controlling the
passage of air through the said sleeves, rab-
bles within the furnace having stems project-
Ing downwardly through the sleeves and hav-
ing hollow stems projecting upwardly, a line-

}

|

o
=

'"lineﬂ-shafﬁ and the stems of the rabbles and

means Tor supplying the rabbles with a cool-
Ing medium through their hollow stems, sub-
stantially as described.

6. In combination with a furnace, a tunnel
beneath the same, a line-shaft within the tun-
nel, rabbles within the furnace, and driving
connections between the line-shaft and the
rabbles, the said furnace having openings at
the top of its arch for the introduction or re-
moval of the rabbles, substantially as de-
seribed. | |

7. In combination with an elongated rever-
beratory furnace, a series of rabbles disposed
along the same, and elongated openings in
the furnace-wall each having its ends oppo-
site two of the rabble-spindles, substantially
as described. | | _

3. In combination in a reverberatory fur-
nace, driving mechanism for the rabbles
connected with their spindles and openings
throngh which the rabbles are removed, said
openings and driving mechanism being lo-
cated on opposite sides of the furnace, sub-
stantially as deseribed. -'

9. In combination with the hearth, a rab-
ble having its stem extending down through

the hearth, means for driving the rabble and

an air-inlet arranged adjacent to the rabble-
stem, substantvially as described.

'10. In combination with a hearth, a rabble
with means for rotating the same and an air-
inlet comprising a sleeve extending through
the hearth and above the same, substantially
as desecribed. -

11. In combination with the hearth, a rota-

table rabble, a stem extending through the

hearth and carrying the same and a sleeve

! surrounding the stem and extending above

the hearth for the entrance of air, substan-
tially as described. |

12. In combination in a furnace having a
hearth, a rabble for stirring the ore on the
hearth, the said hearth having an air-inlet ex-
tending through it with its upper end above
the surface of the hearth to prevent the pas-
sage of the ore or dust down through the said
opening and means for driving the rabble,
substantially as described. |

In witness whereof I havehereunto set my
hand in presence of two witnesses.

THOMAS EDWARDS.

Witnesses: | |
HENRY K. COOPER, -
C. S. MIDDLETON.
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