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To all whom it may concern :

Be it known that we, \NILLiAM IF.W ITHER
ELL, of Chicago, in the county of Cook and

. State of Illinois, and BENNETT H. VARY, of
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Ogdensburg, in 'the connty of St. Lawrence
and State of New York, have invented certain
useful Improvements in Furnaces for Roast-
ing, Desulphurizing, and Chloridizing Ores,
of Whlch the following is a speclﬁcatmn

This invention relates to the class of revolv-
ing-cylinder ore roasting and chloridizing fur-
naces that are operated by two fires, and i in

~ which complete or partial desulphurization or

oxidation of the ore is effected before the be-
ginning of the chlorinating process.

- The invention consists “of 2 furnace com-
poeed of three revolving cylinders of different

diameters and lengths, longitudinally con-

‘nected and communicating with each other,
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having a fire-box at each end and suitable
dust-chambers, and provided with novel inter-
nal stirring and ore-pulverizing devices, with
novel internal air-supply pipes, and.with ex-
ternal automatically-operating salt-box and

ore-discharge pipe, all of which will be here-

inafter set forth.
Figure 1 is a lon ﬂ‘ltudln'ﬂ elevation of the
furnace. Fig.2is a 101] gitudinal sectional ele-

~ vation of the same on line z 2, Fig. 3. TFig. 3

is an enlarged vertical sectional elevation on
line v v, I’ln' 2. Tig. 4 is anenlarged vertieal
sectional elevatlon on line 2z 2, Fig. 2. Tig. 5

- is.an enlarged vertical sectmrml elevatlon on

- line ww, Tig. 2.
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Fig. 6 is an enlarged longi-
tudinal section of the salt-box on line v v, Fig.

7. Tig. 7is an enlarged reverse plan of the
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salt-box. TFig. 8 is an enlarged sectional end
elevation of the salt-box and its attachments

~on line w u, Fig. 9. Fig. 9 is an enlarged sec-

tional plan of the salt-box on line s s, Fig. 8.
Similar letters of referen(,e mdleate corre-
sponding parts.
In the drawings, A represents the c;lmde
of least diameter and greatest length, designed
to be about twelve feet long- and about four

- feet'in external dlameter said eylinder A be-

ing construcfed in one or more flanged sec-
tions bolted together, as shown at a. B rep-

~ resents the shertest eyhndex demgned to be
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about two feet long and of abeut six feet exter-
nal diameter, bolted through its flanged end
to the tlanged end of cylmder A, as shown at

b; and O represents the cylmder of greatest | In the case of the cyhnder C, lmwever, the.

| diameter, designed to be about four feet long
‘and about eighty inches in external diameter,
‘bolted byits flanged end tothe opposite flanged

end of the cylinder B, as shown at ¢, This

furnace A B Cis provlded with suitable encir-
cling rings or tires D, that bear on supporting
‘anti-friction rolls D’ whose shafts are jour-

naled in supporting- frames D2, the rolls near-

est the ends of sald furnace A B C having
annular flanges d to prevent longitudinal
movement of said furnace, and each end guide
‘or supporting-roll D3 is supported in the sup-

porting -frames D? to bear against the oppo-
site sides of the cylinders A C and hold the
furnace in place on the rolls D’.
the cylinder B is a toothed gear, E, meshing
with a small cog-wheel, £/, on a shaft E?, that
1s journaled in supportmg frames D2, and has
keyed upon it differential pulleys ]]3, whereby
power is transmitted to revolve said furnace
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A B C. This furnace A B C is designed to

be set at about an inclination of one inch in
six feet, inclining downward from the smaller
to the larger end.

~ The cylinder A is longitudinally corrugated,

as shown, whereby a series of parallel and al-

ternate depreseieus and projectiouns, f 17, are
formed on the inside thereof, and along these
projections f” are bolted an nle irons 12, extend-

ing from one end to the other of said eylinder

A, and forming, in combination with the de-
pressions f, a series of buckets for lifting or
stirring the ore as it passes through the far-
nace, said buckets 72 lifting the ore and letting
it fall through the flame or hot air passing

throngh the furnace, and -exposing it at the
same time to the air admitted through the air-
pipes, that will be hereinafter described. These
depressions f are designed to be about four.

inches deep. The eylinder Cis also longitudi-
nally corrugated in the same manner.as ¢yl-
inder A, and has angle-irons ¢ secured along
its inward projections, ¢', and extending part-

ly over the depressions ¢?, whereby buckets

g ¢° are formed for lifting and letting fall
the ore to expose 1t to the furnace reactions.

I'ire-brick or angle-irons ¢ are used to'project

the falling ore mto the body of the furnace,

also covering the space between the buckets
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and protecting the shell of the furnace from |

the action of heat, and also to project the fall-

ing ore farther into the body of the furnace.
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corrugations terminate a short distance from
the head C/, thereby leaving the said cylinder

O at that point of the diameter of the outside

of the buckets ¢ ¢° thus forming a gathering-
trough, q‘* for the ore, to an opening in which
trough ¢* 1s attached a peripheral discharge-
pipe, ¢°, provided with a valve, ¢% that is de-
signed to be operated in the same manner as
the salt-box valve p?, as will hereinafter be de-
seribed, a valve-rod, g%, and a fixed rod, g°, sup-
porting a wedge-shaped block 9, bemfr ar-
ranged for this purpose.

The cylinder B is a plain cylinder, but is

lined with 2 slightly-corrugated lining, B/, as
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shown in Fig. 3, and has annular ﬂanges Il
at each end, and through the flange & next to

the cylinder C are orifices I/, that correspond

in number and location with the buckets ¢ ¢
in the cylinder C. In this cylinder B are a
number of iron balls, 2%, whose function is, as
the furnace revolves, to pulverize the aggluti-
nated lumps of ore and mix the ore with the

reagents fed from the salt-box P.

In the sides of the cylinders A C are inspec-
tion-ports ¢ ¢, designed to be covered with mica,
held in place by frames ¢’ #/, bolted to said cyl
inder, and a man-hole, 02, is formed in the
head of the eylinder C for the convenience of
entering and cleaning or repairing the furnace
A B (, and said man-hole C* is closed by a

. plate, 03 as shown.
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At the higher end of the furnace A B C is
a fire-box, I, from which a fixed ecylindrical

flue, I, extends a short distance into the ¢yl-
inder A, toconvey therein the products of com-

~ bustion from the fire in fire-box ¥, and at the
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ings, [, for the escape of air.
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~opposite end of the said furnace A B C are

the fire-box G and duast-collecting chambers G/
G* that communicate with the smoke-stack G?.

A conically-shaped flue, H, extends fromthe
dust- chamber G/, through the furnace-head C’,
to which it 1s ﬁtted and firmnly fastened, to a
point corresponding with the line of junction
between the cylinders B C, and ifs inner end
is supported b3 a spider, m/, that encircles and
radiates from the air-pipe M This flue H re-
volves with the furnace A B C.

At the feed end of the furnace, in rear of
the fire-box I, on a supporting-frame, F?, is a

blower, I, ol)era;tecl by means of shaft and

pulleys I'4, and delivering air into an air-re-
ceptacle, K from which an air-pipe, K/, is
extended through the flue I, and centrally
throughthe cylinder A, nearly the whole length
thereof, Said pipe K’ 1s plugged at its inner
end, and is provided with many lateral open-
This pipe K’ is
surrounded by a fire-clay pipe or jacket, K2,
larger than the pipe K/, so that an annular
space is left between the two pipes for heating
the air; and said pipe or jacket K? is construct-

‘ed in sections, with spaces I’ between their

ends for the escape of air into the cylinder A ;
and said sections are held in place by spiders
2, that radiate to the inner surface of the said

- cvhndm A, and are there suitably fastened.

The inner ‘end of this pipe K2 is also closed |

s
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against the escape of air..
I/, extends from the air-receptacle K to an air-
receptacle, L, in rear of the dust-collecting
chamber G?, and from thence a pipe, 1.2, ex-
tends horizontally through chamber G2, fire-
box (x, and chamber G/, into the pipe M, which
carries the products of combustion from the
fire-box G, and which is surrounded for some
distance by the flue H and eylinder C, and ter-
minates in a cross-pipe, L4, that is open at both
endsand projectsinoppositedirections through
the pipe M and flue H, thereby discharging
alr into the cylinder C. Said air-pipe 1.2 is

held in place by anencireling spider or spiders,

m, that radiate to the inclosing-pipe M, and
are securely fastened thereto. The pipe or tlue
M is continued into the furnace to a point cor-
responding with the line of junction between
the eylinders A B, and is securely fastened in

place, 8o as to revolve with the said furnace

A B O, by the cross-pipe L, and by the spider
m’, connecting it with the inner end of the flue
H. The inner end of this pipe M is open, and
1S af a sufficient distance from the inner ends
of the air-pipe K’ and its jacket K? to admit

of a free passage of air through it, the said

pipe M.

~Over the fire-box 1 is a feed- hopper, N, from-

whlch the ore to be fed into the furnace A B
C falls into a trough, N/, whence it is conveyed

Another air- plpe .
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by a screw, N2, operated by shatt and pulleys

N3, into a, conductor, N4, which directs it info
the end of ¢ylinder A, as indicated. Through
the wall of the dust collecting chamber G/,
at the top thereof, is introduced a horizontal
shaft, O, having on its outer end differential
driving-pulleys O/, and on its inner end a pro-
peller-fan, O2, which is located above the fire-
box G, where the chambers ' G* ecommuni-
cate with each other. The function of this fan
O? is to create a draft through the furnace A.
B C to the smoke-stack G®in the directions of
the arrows shown in Fig. 2.

P represents the salt and chemical box, by
means of which suitable reagents are intro-
duced into the furnace A B G, This box Pis
in the shape of a section of a circle, and is
designed to be fitfed with its inner curve upon
the outside of the cylinder A against the end

of the cylinder B, while the larger curve of

the said box P (,orresponds with the circum-
ference of the cylinder B. The one end of
said box P is provided with a slide, n, to cover

an opening through which it is. nlled and the.

opposite end of said box P is SlOpE‘d on one
side, as shown at o, to facilitate the discharge
of its contents, and 2 tube, p, extends from
near the top of the box, on the inside thereof,

through the bottom of said box P far enough-

to enter through the shell of the cylinder A.
Through one side of this tube p, within the

box P, are slots or openings p', for the 1nser-

tion of a slide-valve, p? and when the furnace
i3 in operation all the slots P, excepting that
in which is the valve p?% are covered with
slides p3, |

Within the box P an open space, q, is left at

ICO
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6 5 cess of sulphur or other volatile substance es-

254,755

the top of the tube p, so that when said box P | buckets g ¢ in the cylinder C, where, when

is on the under side of the cylinder A, during
the revolution of the latter, the contents of |
the said box P (represented at ¢/, Fig. 6) will

-5 run into said tube p and fill the said tabe p to
- thepoint where the valve p? is set.

- A strip, ¢% of mica is fastened over an open-
ing in-the rear of the tube p, through which it
may be seen if the valve p* works properly.

10 This valve p° is opened by means of a rod, S,
the ends of which are bent upward at right |
‘angles to the body thereof, as shown in Fig. 8,
parallel with the tube p, said valve p? being

secured to one end of said rod S, as shown, |

15 which rod end bhas formed in it perforations », |
- corresponding with the slots p’ in said tube p,
so that the valve p®can be adjusted to any de-
sired elevation. This rod S is movably held
in staples or eyebolts, s%, in which it works on
20 the cylinder A, and has coiled about it a spi-
- ralspring, s, by means of which it is restored
to its primary position, closing the valve p?
after the latter has been opened. -
A rod, T, madefast to some convenientpoint
‘25 overhead, projects downward within reach of
the free end of the rod S, and carries fixed on
its end a wedge-shaped block, ¢. As the fur-
~ nace A B C revolves the free end of the rod S
- 1s broughtincontact with this wedge ¢, against
30 the off or sloping side thereof, and thereby
- . said rod S and its attached valve p? aredrawn
~out, so that the contents of the tube p are dis-
- charged into the said furnace A B C. Assoon
-~ as the rod S isfree from the wedge ¢ the spring
35 8§ operates, as before said, to close said valve
Pp°.  As the ore is fed into the furnace A B O
- 1t falls to the bottom, is caught in buckets /2,
and is carried up. After passing the central
line of the eylinder it begins to fall in thin
40 sheets, and continues to fall regularly until
each bucket f f? in turn becomes emptied. In
_ talling the ore passes through the air and heat
- Introduced into the cylinder A and strikes up-
- on the bottom of the said eylinder A a littlein
45 advance of its starting-point, depending upon
- theinclination given to the said cylinder. The
ore1s then again carried up and falls, and this
process is continued untilit falls into.the eylin-
der B. In its progress through cylinder A it
sc becomes gradually heated,and the sulphur and
-other volatile or inflammable substances con-
tained in it are either burned or volatilized and
the ore oxidized. Near the end of the cylinder
A the ore is met by an increased temperature
c5 from the eylinder B and fire-flue M, by which
~~ the sulplates still remaining in the ore are de-
- composed. The salt or other chemicals intro-
- (duced from the box P here unite in regulated
-~ quantities with the ore at. each revolution of
6o the turnace A: B C, and together they pass in-
~ to the cylinder B, and are there thoroughly

- mixed and ground together by the action of |

“the balls 4%,and any agglutinated lnmps of ore |
are thereby pulverized, and any remaining ex-

- capes. The ore then escapes from the action
of the balls A® through the orifices 7’ into the |

chlorine gas is used, the ore is exposed to its

S

actlon, and if chlorine gas is not used the ore yo

18 completely oxidized by the action of the air
admitted through the pipe L2 The ore is car-
ried by the action of the buckets ¢ ¢* of the

cylinder C to the gathering-trough ¢* whence”

1t escapes through the discharge-pipe ¢°.

Having thus described our invention, we

claim as new . and desire to secure by Letters
Patent— .
1. Anore roasting, desulphurizing, and chlo-
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ridizing furnace, constructed substantially as 8o

herein shown and .described, consisting of the

revolving cylinders, divided into sections A -

B C, longitudinally connected and communi-
cating with each other, having a fire-box and

flue at each end, provided with suitable dust- 8

collecting chambers, and with interior air-dis-
tributing pipes, K’ 1? L, interior buckets, f 12
and ¢ ¢°, corrugated lining B/, and pulverizing-
balls k%, arranged as set forth.

2. In an ore-working furnace, the combina-
tion, with the longitudinally-corrugated cylin-
der A, of the longitudinal angle-irons f?, sub-
stantiallyasherein shown and described,where-

by ore-lifting buckets are formed in said cyl-

inder, as set forth. |
3. In an ore-working furnace, the combina-

tion, with the cylinder B, provided with per-

forated annular flanges %4 /& and corrugated
lining B/, of the iron pulverizing-balls A%, sub-
stantially as and for the purpose described.

90
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4. In an ore-working furnace, the combina-

tion, with the revolving cylinder A, of the per-

forated air-distributing pipe K’, and its perfo-.

rated jacket K2, held in place by spiders I?

snbstantially as herein shown, and for the pur- 105 -

pose described.
b. In an ore-working furnace, the eombina-

tion, with the revolving e¢ylinder A B C, fire-

box G, and dust-collecting chambers G/ G2, of

therevolving flues H M, air-distributing pipes 110

L? L% and spiders m m/, substantially as here
1n shown, and for the purpose deseribed.
6. In an ore-working furnace, the salt-box

P, provided with slide n, slotted tube p, slide-

‘mitn

valve p? and slides p? substantially as herein 115

shown and deseribed. = =~ S

7. In an ore-working furnace, the combina-
tion, with the salt-box P, provided with slide-
valve p? of the rod S, spiral spring s, and rod

T, provided with wedge-shaped Dlock ¢, sub- 120

stantially as herein shown and described,

whereby said box is antomatically operated, as

set forth. - | |
WILLIAM F. WITHERELL.
BENNETT H. VARY. |

Witherell: | |
| WILLIAM G. WITHERELL,
J. I, ROGERS.

Witnesses as to the signature of Bennett H.
Yary: -- | |
'CHARLES G. IDLER,
G, A, HuLLs. .
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