I. M. PHELPS.
Desulphurizer.

I _ Nom%lS-,Q?l. _ - PatentedgMay 27, 1879.

I .
| |
| I
|
I 1
|
|
] I
| .
EB BB B
T
' |
. L LT
LT
- = =
_ @Itmsstﬁz ' - - ' %nhm_mr:
. | .ATT-OIKNEY.

N. PETERS, PHOTO-LITHOGRAPHER, WASHINGTON, D. C.




UNITED STATES PATENT OFFICE.

IRA M. PHELPS, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR OF ONE.
HALF HIS RIGHT TO JOHN SHILLITO, JR., OF CINCINNATI, OHIO.

IMPROVEMENT IN DESULPHURIZERS.

. Specification forming part of Letters Patent No. 285,971, dated May 2, 1879 apphmtlon filed

.ﬂ

March 17, 1879.

To all whom 1t may concern

Be 1t known that I, IrA M. PHELPS, of the
city and county of Philadelphia, and State of

Pennsylvania, have invented a new and use-
ful Improvement in Desulphurizers, which im-
provement 1s fully set forth in the following
specification and accompanying drawings, in
which—

Figure 11s a side elevation of the desulphur-
1Zer embodymg my 1111?611131011 Kig.2isa view
of the interior thereof.

Similar letters of reference 111(11(3&‘56 corre-
sponding parts in the two figures.

My invention relates to that class of fur-
naces used in roasting sulphuret ores, with the
view of eliminating the sulphur.

The specific objects sought to be accom-
‘plished are, first, the introduction of pulver-
- 1zed ore mto the upper end of an oxidizing-
flue, in which the draft is made to descend
thus causing or permitting the ore to mme

with the draft and not against 1t second, the

admission of powdered ore 11]1:0 the far IlEbi
Wwhere the temperature is lowest, and cause it
to pass gradually to the hottel part as the
quantity of sulphur diminishes; and, third, to
cause the ore to fall repeatedly and alternatel y
mto jets of flame and currents of air.

The mmvention consists of a vertical desul-
phurizing-furnace, having a fire-flue, an oxid-
1zing-flue, and air- clnmbel the fire-flue ris-
inge fmm a fire-box at the bottom of the stack
and extending to the top, the oxidizing-flue
joining the fire-flue at top and extending to the
bottom, and the air-chamber extending the
length of the stack, said air-chamber and fire-
ilue communicating with the oxidizing-lue at
- intervals on opposite sides thereof. The oxid-
izing-flueis provided with alternately-arranged
terraces.

In operation the ore moves with the draft,
and 1is subjected to jets of flame and currents
of air, and gradually passed to the hottest
part of the flue.

A is the fire-box at the bottom of the stack,
and A’ is the fire-flue, which extends to the
top, where 1t bends downwmd and becmnes
- the oxidizing-fine bB.

G 0 @ are pI’Q]GOtlI]G ledges or detflectors, bev-
eled on the under side, f01 the purpose of di-

.

recting the flame to the thin slots o b b in the
partition C, through which slots small por-
tions of the ﬂmme a,nd hot air from the fire-flue
are drawn and pass into the adjacent flue, in
consequence of the partial vacuum - pmdu(,(,d
at the bottom, as hereinafter deseribed.

~ ¢ ¢ care caps or bridge-plates in the parti-
tion C, and project shghtly into the fire-flue.
Against these bridge-plates the flame is made
to impinge by the deﬂeotms on the opposite
side, and, without materially obstructing the
draft they assist in diverting portions of flame
and hot alr through the slots beneath them -

| into the oxidizing-chamnber, as above specified.

D D are shelves or terraces, inelining down-
ward and inward from OppOblte sides of the
oxidizing - chamber, their inclination (about
forty-five degrees) bemg sufficient to allow the
finely-pulverized ore to run down them by its
own gravity.

d d are thin slots in partition ¢/, communi-
cating with the adjacent air- cha,mbel and
from which they convey air into the omdulng |
flue, and thus supply all the oxygen necessary
to complete the combustion of the sulphur
and oxidize the base metals contained in the
ore.

In the base of the stack, underneath the air-

chamber, is a cavity or box E I, into which

a powelml blast of air is driven by a suitable
tan or pressure-blower. Ifrom this box a pas-
sage or pipe passes obliquely downward un-
derneath the oxidizing-flue, thence horizon-
tally beneath the ash- pit of the fire-box, whence
1t emerges, and 1s continued as a pipe leading
to the dust- ch“hmbel (Not shown in the draw-
ings.)

The omdmnﬂ - ﬂue extends obliquely and
joins the houmnt&l portion of the passage be-
neath the ash-pit, the angle of confluence be-
ing such that the blast carries with it the sn-
pelmcumbeut alr In the connecting and termi-
nal portion of the oxidizing-flue, theleby par-
tially exhausting the l%ttel and to supply
which the fire ﬂue on one side and the-air-
chamber on the other contribute their con-
tents.

I have described a single stack or furnace,
having one fire-box and one set of ﬂues but
it 18 emdeut as shown in the dla,wmgs, that
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the stack may be built double—that is, with
two fire-places and two sets of flues—in which

case the air-chamber ¢ is in the center, and

supplies air to either side. |
The operation is as follows: The fan is start-
ed, so as to create a draft in the flues. When

the furnace is sufficiently heated, ore in a fine-
| sides of an oxidizing-flue, which is provided

ly-pulverized condition is admitted into the
hopper, from which it falls into the oxidizing-
“flue in a continuous stream, and, running down
the inclined terraces, falls into flame and air
alternately, as hereinbefore described. When

the ore reaches the foot of the flue it falls 1nto

a powerful air-blast, by which meansit1s con-
veyed to the dust-chamber.
Having thus described myinvention, what I

claim as new, and desire to secure by Letters

Patent, 18—

1. A vertical desulphurizing-furnace, hav-
ing a fire-flue, an oxidizing-flue, and an air-
chamber, the fire-flue rising from a fire-box at
the bottom of the stack and extending to the
top, the oxidizing-flue joining the fire-flue at

the top and extending to the Dbottoni, and the
air-chamber extending thé length of the stack,
said air-chamber and fire-flue communicating
with the oxidizing-flue at intervals on oppo-
site sides thereof, substantially as and for the
purpose set forth. ‘ .

2. A fire-flue and an air-chamber on opposite

with alternately-arranged terraces, construct-
ed and combined substantially as described,
whereby the ore moves with the dratt, and is
subjected to jets of lame and currents of air,
and gradually passed to the hottest part of the
flue, as set forth. - - -
3. The oxidizing-flue B, having terraces D
D, the fire and air slots b d, and the fire-flue
A/, having deflectors a, combined and operat-
ing substantially as and for the purpose set
forth. - - |
| IRA M. PHELPS.

Witnesses: - |
JOHN A. WIEDERSHEIM,
SAML. M. GRICE. |
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