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To all whom zt mmy CONCET T

- Be it known that I, UTLEY WEDGE a citi-
zon of the United Staﬁues residing at Bayonne
in the county of Hudson and State of New
Jersey, have invented certain new and useful

Improvements in Roasting-Furnaces; and T

do hereby declare the followmcv to be a full,

clear, and exact description of the mveutu}n |

such as will enable others skllled in the :21,11:

to which it appertains to make and use the.

same.
My invention relates to improvements in

furnacesfor roasting,caleining,oxidizing,and
- like operations, the object being to improve

the construction of the furnace and obtain

better results in its operation; and theinven-

tion consists in the novel features of construe-
tion, combination, ‘and armnﬂ‘ement of the
various parts for coactlon to produce siich re-

sults, all as heremaftel de%crlbed and set

forth in the claims.
- Inthedrawings, Figure1lr epresents in cen-
tral vertical secti on a;furnace in the construc-

tion of whichmyinvention is embraced. Fig.

2 represents a horizontal section through one
of the furnace-chambers of the furnace shown
in Fig. 1, the plane of section being indicated
by the broken line © 2 in Fig, 1. Fln‘ 3 rep-
resents a central vertical section of a fm nace
embracing certain modifications of construe-
tion. I‘lg 4 is a horizontal section through
the furnace shown in Fig. 3, taken on the
plane indicated by the br oken llne 14 on Fig.

3. Fig. 5 is a horizontal section through the.'
furnace shown in Fig. 1, taken on. the pla,ne'_
indicated by the broken line w 1w on Fig. 1;
and Fig. 6is a like section through the furnace

shown.m Fig. 3, taken on the brolien linez 2
on Fig. 3.
the same plane as Fig. 5, but illustrating &
modified construetion Whe*‘em the passages

from one roasting-chamber to the next are
carried outside of the furnace-chambers.
8 is a vertical sectional detail on the planei in-

Kig.

dicated by the broken line v v on Fig. 7, illus-
trating more clearly the construction shown in

Fig. 7 Fig. 9 is a sectional detail through
one of the passages g5 taken on line u of 4

| FID‘ 2 and Tig. 10 is a detail showuw mme

Fiﬂ* 7 1s a horizontal section on

1

| itself.

elearly the conneetlon of the stirring-arms to

the shaft and the mran gement of the st1rr1nn'-

blades.

50

"The furnace is const1 ucted with cha;mbers o

in a tier one above the othex forming what is

commonly called a ““tower” or ““tur ret” fur- 55
nace, and is provided with a central vertical

Shaft carrying horizontal stirring-armsin the
several roasting-chambers, by the rotation of
which the material under treatment is con-
tinuously stirred and moved so as to pass from
chamber to chamber 111:11311 it is finished and
discharged.

My 1mproved furnace is ad&pted to such op-
erationsas drying,desulfurizing,chloridizing,
oxidizing, roasting, or ea,lcmmﬂ' ores, mattes
metallic bodies, or com pounds, OKIdS or other
crushed, ground, or comminufted materials;
but for convenience I shall describe the oper-

60

ation of roating ores or bulﬁds—-—-such for in-

stance, as ‘¢ pyrltes fines”’—it being under-
stood that wherever I ise the term “roast1HO'”
such operationsas chloridizin g,omdmm g,dry
ing, &c., are also included.

The fm nace comprlses the tower-like strue- -
75

ture A, of brick or other suitable refmetory
ma,terlal divided into roasting-chambers o’
a? a?, &e. ., &8 Many as are reqmred A cen-
tral Vertleal shaft B is provided in each of the
chambers a' a? ¢?, &c., with one or more arms
b, earrying stirring- blades b*, which extend so

70
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near the floor of the ch&mber as to just have

suf:wlent clearance and are set at such an

angle to the arm which carries them as to pass . '

the material on the floor outward or inward

toward the passage into the next lower roast-
ing-chamber, as seen in Figs. 5 and 6, where
the inclination of the blades b?is indicated

by the dotted lines on thearmsb. Thearms
b are preferably attached to the shaft B by

belnn' bolted through flanges b® on the arm b

to ﬂmﬂ*es b4, Formed on shorb Jateral branches |

b’ of the shaft B, as best seen in Fig. 10.

90

- In some roasmnﬂ* operations the material -

itself has not sufficient combustible constitu-
ents to effect its own roasting, and in such

cases it is necessary to supply some heat ad-

dltlonal to that generated by the roasting ore

05

“This has been done by arranging 1‘111- .
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.roasting material.

naces in connection with the roasting cham-
bers and burning fuel in such furnaces, the
combustion-gases from the furnaces passing
into and through the roasting-chambers and
commingling with the gases given off by the
In many cases, however,
this mingling of combustion - gases with the
gases from the roasting material is very dele-
terious and even fatal to the operation. Ifthe
sulfurous gases from sulfid ores are to be used
in manufacturing sulfuric acid or sulfates,

the presence of the carbonaceous combustion-

gases is extremely objectionable, while in
many operations—such as the dead-roasting

of ores, &c.—-the presence of such carbona-

- ceous gases in the roasting or oxidizing cham-
~ ber at-the high temperature employed exerts

a reducing effect upon the material and very

~ seriously interferes with the operation and

20

also impairs the quality of the product. A fur-
ther objection to such mingling of the gases
in the roasting-chambersis thatin many cases
the material contains more or less dust, which
18 of value, and the increased volume of gases
passing through the roasting-chambers car-

- ries out more of this dust than would other-
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wise be taken up, and some portion of the
dust so carried out is not recovered in the
dust-chamber, but is lost. _
Tosupplytheheat necessary to supplement
that generated by the combustion of the ma-
terial itself or to supply the heat required
when the material is not itself combustible, I
interpose between the roasting-chambers one
or more furnace-chambers, preferably alter-
nating the furnace-chambers ¢’ ¢?, &e., with
the roasting-chambers o' a? a®, &e., as shown
in Figs.1land 3. Thefurnace-chambers may
be more or less in number than the roasting-
chambers, and two, three, or more of the

- roasting-chambers may intervene between the

45
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furnace-chambers, as the nature of the mate-

rial treated may require; but for most pur-
poses the alternate arrangement shown is to
be preferred. The furnace-chambers are
heated by any preferred means—as furnaces
C, oil-burners d d, or gas-burners e—as I do
not limit myself to any specific mode of heat-
ing. The combustion-gases from one fur-
nace-chamber are preferably passed by a flue,
as ¢’, to the next furnace-chamber, thus fur-
ther utilizing the heat of the combustion-
gases, and from the last furnace-chamber the
combustion-gases pass, as by flue ¢% to the
stack f. Inany case the gases may be passed
to any device, as a boiler or feed-water heater,
for utilizing their waste heat instead of pass-
ing them to the stack.

- 'I'he shaft B is protected where it passes
through the furnace-chambers by a wall ¢,

~ of masonry, built around it, and a wall ¢8, of

masonry, incloses the passages g ¢g° through
which the material is passed from one roast-
ing-chamber to the next, as seen in Figs. 1,

T
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the onter wall of the furnace A withouf pass-
ing through the intervening furnace-cham-
ber, as shown at ¢® in Tigs. 7 and 8.

The material to be treated isfed by any suit-
able feeding device—such, for instance, as the
hopper B and conveyer h —into the upper
roasting-chamber through aninlet 7, and from
thelower chamber an outlet 7 delivers the fin-
ished product into cars % or into bins or other
desired receptacle. From the upper cham-

| ber a gas-flue [/ conducts the gases thrown off

from the material to any desired place of dis-

‘position, such as acid-chambers, dust-cham-

bers; &e. ~

By the construction I have shown and de-
scribed it will be seen that none of the-com-
bustion-gases are allowed to enter the roast-
ing-chambers, but each kind of gases is kept
separate and separately utilized and disposed
of. Theinterposingof the furnace-chambers
between two of the roasting-chambers heats
both of the latter chambers by the same ex-
penditure of fuel which would be required to

7 ©
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heat one only, and this effect is inereased by

utilizing in the upper chambers the waste
heat of the gases from the lower chambers.
The shaft B, which may be of any usual or

suitable construction, is supported at the bot-

tom, as by the step n, and is rotated by any

suitable means—such, for instance, as the

gear m and driven gear m? Doors a afford
access to -the various chambers for any de-
sired purpose—such as inspection, sampling,
adding reagents, or making repairs—and
through these doors air can be admitted, if
desired, at any point and in any quantity re-
quired, or the air can be entirely exeluded, if
the particular operation may require. The
gases given off by the material pass up from
chamber to chamber through the passages g
g* and out of flue /, the course of the gases
being indicated by light arrows. The course
of the combustion-gases isin like manner in-
dicated by heavy arrows. -
P represeuts a damper in the stack f for
controlling the combustion produects and reg-
ulating the draft and heat in the furnace-
chambers, as may be required. |

What I claim as my invention, and desire

to secure by Letters Patent, is— _ ,
- 1. In aroasting-furnace the combination of
a tier of roasting-chambers,furnace-chambers

interposed in the series of roasting-chambers

and not communicating therewith, but so
communicating with each other that the com-
bustion products of one furnace-chamber are

conducted into another, passages connecting

theroasting-chambers with each other, where-
by the material in the roasting-chambers may
be passed from chamber to chamber out of
contact with any gases other than those gen-
crated therein, and stirring mechanism in
each roasting-chamber, substantially as de-
scribed. | . |

65 2, and 4, or the passages ¢ may be formed in | 2. In a turret-furnace the combination of
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a tier of roastmo*—ehambers alternating Wlth " commumcatmgmth the mtervenmﬂ' furnace- 10

furnace- chambers which do not commumcate
therewith but which so communicate with
each other that the combustion produets of
5 one furnace-chamber are conducted into an-
other, an axial shaft extending through all
- the chambers and having stirring-arms in the
roasting-chambers, passages connecting the

roasting-chambers with each other but not |

chamber, and means for rotating smd shait,
subsbantlallv as described.

In teStlmony whereof I hereto affix my sig-
nature in presence of two witnesses.

" UTLEY WEDGE.

"Wltnesses |
CuAas. E. ANNETT
M. P. _bTRINGHAM
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