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UNITED STATES

PATeENT OFFICE.

HARRISON B. MEECH, OF DENVER, COLORADO. _

'FURNACE FOR ROASTING AND REDUCING ORES. -

SPECIFICATION forming part of Letters Patent No. 641,460, dated January 16, 1900.
Application filed March 4,1899, Serial No, 707,799. (No model.) |

To all whom it may concermn:

Be 1t known that I, HARRISON B. MEECH, a |

citizen of the Umted States, residing at Den—'

ver, in the county of Ar apahoe and State of

Colorado, have invented new and useful Im-
provements in Cylindrical Furnaces, of which
the following is a specification.

The object of my invention is to produce a
cylindrical furnace for roasting and reducing
ores and to so construet said furnace as to
save labor, power, and fuel, to more perfectly
roast and reduce the ores, and to save the
gases and fumes that may arise in the first
heatmﬂ' of the ores.

My mventlon consists in a furnace-having
two or more ovens, one above the other, each
oven having a discharge-opening in the bot-
tom or bed thereof, in combination with mech-

anism for stirring the ore in said ovens and

in automatic mechanism whereby said ore is
transferred from one oven to another. B
My invention also consists in certain de-

tails of construction and arrangementof parts,

as hereinafter described in the specification
and particularly pointed out in the claims
thereof. |

In the drawings like numerals 1efer to like
parts throuﬂ‘hout the several views thereof.

Referring to the drawings, Figure 1 is a side
elevation Of my improved furnace. FKig. 21s
a vertical detail section, line 2 2, Fig. 4. Kig.
3 18 a side elevation of a portion of the same,

taken from the right of Fig. 2. Fig.41isa

plan view of said furnace with the top re-
moved. Fig. 518 a section in detail of a por-
tion of the shafting. i
66, Fig. 5. Kig. 71is a detail view of the feed-
wheel-rotating mechanism. Fig. 8 isa ¢ross-
section of the feed-wheel, line 8 8§, Fig, 2.
Fig. 9 is an enlarged longitudinal section of
one of the retorts. Fig. 10 is a transverse
section, line 10 10, Fig. 9. Fig.1llisa longl-
tudinal section, line 11 11, Fln* D.

In the dra,wmﬂ's 1is the main outer wall of
myimproved furnace. Said wallisconstruct-
ed of brick and of suiiicient height and diam-
eter to accommodate three eylmducal ovens
2 2.7 The top of each of the ovens 2 is formed
by springing an arch 3, of brick, between the

I'ig, 6 1s a section, line |

1. “I'he horizontal bed 4 of each |

| oven is formed on top of the arch below. The

inner walls of the ovens are formed by a cy-
lindrical partition 5, arranged about one-
third of the distance ‘from the center to the
outer wall 1 of the furnace. The inner wall
5 of each oven is supported by tie-rods 6 from
the arch above. The outerwalllis strength-

ened and tied together by eylindrical bands

55

of iron 7, which mke the thrust of the arches

3 3. Eaeh oven is provided with an outside
manhole or doorway 8, which may be con-
structed of iron or brlek as desired. A small

60

opening 9ispr owded in each door fora ‘‘peek-

hole.”
- Qutside the wall 1 1 provide a , furnace 10.
The fire is kindled upon the grate-bars 11 of

said furnace.
torts 12, which are filled with coal, and after

the coal is reduced to coke by the heat of said

fire the bottoms 13 of the retorts 12 are drawn
out and the coke drops on the grate-bars 11.

Above the fmna,ce 10 are re-

70

It will be seen that the bottoms 13 of the re- '

torts 12 are beveled to fit the sides of said re-
The heated gases
flue 14 75

torts at their bottom edges.
pass from the furnace 10 through the
around the bottom oven, thence through the
flue 15 to the middle oven, thence through the

| flue 16 to the top oven, thence through the
chimney-fiue 17 to the outer air.

It will thus
be seen that the fire is applied first to the
bottom oven and thence passes over the ore in

each oven and out at the top.
understood that the bottom oven will be the

hottest and the top oven the coolest of the

three.

The ore to be roasted is first crushed to pass
through a four-mesh screen. 1t is then ele-
vated to the hopper 18 on the top of the roast-
ing-furnace 1. The ore is fed from the hop-
per 18 into the top oven by a rotary feed-
wheel 19, said feed-wheel being fast to a shatt
20, which is rotated by a pulley 21, driven by
a belt 22 from the pulley 23 on the m’un drw
ing-shatt 24.

In the center of my 1oastmﬂ‘ furnace is a

vertical hollow shaft 25. Said shaft has bear-
At the bot~

ings 26 in each of the arches 3.
tom of the shaft 25 is a pedestal roller-bear-
ing 27, which takes the weight of the shaft
and of the parts attached thereto. - The shaft

e

It will also be
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25 is made in four sections, each section be-
ing serewed into ahollow ﬂz‘m ged center piece
‘3’8 Fig. o.
tlcal ﬂan ges, to which are bolted the four hori-
zontal hollow arms or shafts 29. Said arms
29 project outwardly from the central shaft
25 through a slot 30 in the ¢ylindrical wall 5
into and across the ovens 2 and nearly to the
outer wall 1 of the furnace. To each of the
arms 29 is fastened a series of shovels or
plows 31, which project downwardly there-
from to neaﬂy touch the bottom of the oven,

so that as said arms are rotated the ore is
turned over and moved around the beds of
the oven. In the bed of each oven 1s a ra-
dial opening 32, and in said opening is located
a discharge-wheel 33. Said feed-wheel has
four radial flanges, Fig. 8, extending through-
out the length of the opening 32 and is fas-
tened to a shaft 34. The shaft 34 1s inter-
mittently rotated by a pawl-and-ratchet mo-
tion, which is imparted thereto by the arms
29, which strike against a lever 35 as they
rotate, said lever being pivoted at 36 to the
inner side of the wall 5
37 pivoted thereon, which engages a ratchet
38, fast to the shaft 34, so that as each arm
passes the lever the discharge-wheel 33 1s
given a quarter-furn.
lever 35 back against a stop 40 as soon as the
arm 29 clears the end of the lever 35.
thus be seen that the openings 32 between
the ovens are at all times closed to the pas-
sage of the heated gases, while constructed

to permit the ores t0 be passed through said

openings from one oven to another. I pre-
fer to use the flanged wheel 33 for the pur-
pose described; but I do not wish to be un-
derstood as limiting myself to any particular
design or style of wheel, as any means by
which the opening 32 can be closed to the
passage of gases upward and allow the ores
to feed through said opening comes within
the spirit of my invention.

A cylindrieal band of iron 41 is elamped to

the arms 29 near the inner side of the wall 5

to close up the slot 30, through which said
arms pass and revolve.

The shaft 25 is rotated by méans of a bevel-
gear 42 meshing with a bevel-gear 43 on the
shaft 24. -

The horizontal arms 29 and the center
pieces 28 are hollow and have a horizontal
longitudinal central partition 44 therein, by
which they are each interiorly divided into
two chambers. The horizontal arms 29 are
closed at the outer end, and the partition 44
stops short of said outer end, leaving a con-
necting-opening 45 between the upper and
lower sides of the partition at the outer end
of each arm, the object being to introduce wa-
ter at the top of the veltlcal shaft 25, which
will pass down the upper section ther eof and
then diverging through the upper half of
each arm in the upper oven will pass through

...........
......

Each center piece 98 has four ver-

A spring 39 brings the

|

and having a pawl |

side of said arms to the shaft 25, and thence
in a similar mannerthrough each of the arms
and the vertical shaft 25 to the bottom of the
furnace. In thismannertheshafting 25and
arms 29 will be kept cool and the h'c:t water
as it comes from the furnace may be utilized
as desired.

The operation of the furnace as a whole is
as follows: The ore is fed to the upper oven,

“as described, from the hopper 13 anddropped

upon the bed of said oven at the side of the
opening 382. Itisthen carried slowly around
the bed of the oven by the shov@ls in the di-
160131011 of the arrow, Fig. 4, receiving the heat
in said oven until it comes to the opening 32,
where it drops into the discharge-wheel 53,

‘and thenee, as described, into the middle oven,
‘where it is subject to greater heat, and is car-
ried around to the opening 32 in the bed of
the middle oven, and so on to the third or
‘bottom oven,
‘and the roasted ore is dropped into a car 40
. below the opening 32 in the bed of the bottom
- OVell.

- In anothel application for Letters Patent,
Serial No. 707,800, of even date herewith, |
“have shown and clalmed an apparatus for
‘utilizing the waste gases and fumes from the
“oresin combination “Wwith the herein-deseribed
roasting-furnace.

It will |
I claim, and desire by Letters Patent to se-
cure, is—

where the roasting is finished

Having thus described my invention, what

1. In a cyhndmcal TOastmg fmnace an
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oven,ahollow vertical shaftin sections, ;]omed |

together by center pieces, having horizontal

arms fast thereto, said center piecesand arms
each interiorly divided into two chambers by
a horizontal partition therein.

2. In a cylindrical roasting - furnace, an

arms fast therefo, said center pieces and arms
each interiorly divided into two chambers by
a horizontal partition therein, and an opening
in each of the partitions in S‘lld arms, con-
necting said chambers.

3. In a cylindrical roastin ﬂ*«-f urnace, two or
more ovens one above the othel, each having
an opening in the bottom or bed thereof, a

105

| oven, ahollow vertical shaftin sections joined
together by center pieces, having horizontal

IT10O

I15

flanged discharge - wheel located in each of

said openings, and mechanism for rotating

‘said discharge-wheel, in combination with a

hollow vertical shaft in sections, joined to-
gether by center pieces, having horizontal

“arms fast thereto, said center pieces and arms

each interiorly divided into two chambers by

- a horizontal partition therein, and mechanism

for rotating said shaft.
4. In a cylindrical roasting-furnace, two or

more ovens one above the other, each having

I20

125

an opening in the bottom or bed thereof, and

a rotary, flanged, discharge-wheecl located in
each of said openings; in combination with &

‘hollow vertical shaft in seections, joined to-
the opemnfrs 45 and return along the lower 1 gether by cenfer pieces ha,vmw horizontal

130
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arms fast thereto, said center pieces and arms |

each interiorly divided into two chambers by
a horizontal partition therein, and mechanism
for rotating said shaft, in combination with a

pawl-and-ratchet mechanism connected to |

said discharge-wheel and actuated by said
arms.

In testimony whereof I have hereunto set
my hand in presence of two subscribing wit-

nesses.
HARRISON B. MEECH.
Witnesses: o
CHARLES S. GOODING,
ARTHUR A. COBURN.
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