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To all whom it may concern:
Be 1t known that 1, Raven Bacearry, of | ore that have heretofore been wasted.

10

Pittsburg, Allegheny county, Pennsylvania,

have invented a new and useful Apparatus
for Removing Impurities from Furnace-
Gases, of which the following is a full, clear,
and exact description, reference being had
to the accompanying drawings, forming part
of this specification, in'which— |

- Higure 1 is a verfical cross-section of appa-

- ratus embodying my invention, the section-

15

plane extending through one of the charcoal-
containing chambers. Iig. 2 is a side eleva-
tion partly in vertical longitudinal section.
Kig. 3 is a perspective view, on a larger scale,
showing the cutter-bar mechanism for re-

‘moving from the walls incrustations depos-
ited from the furnace-gases.
My invention is designed to prevent the.

devastating effects to vegetation and to. the

sbreams arising from the smelting of copper

ores containing sulfur, arsenic, &e. It is well
known that the country surrcunding smelt-

- Ing plants, sometimesfor many miles distant,

25

‘is devastated through the destruction of veg-

etation by the fumes inseparable froni the

~ tusion of sulfid ores. %

In a furnace smelting three hundred and

sixty tons of ore that contains, say, twenty
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per cent. ot sulfur from sixty of seventy-five
tons of sulfur -are volatilized daily and of
course deposited in the surrounding country.

On damp or rainy days the sulfur will fall ;

within a short distance of the smelter-stack.
On clear days it will often be carried for a
distance of fifteen or twenty miles. The re-
sult 1s the same wherever 1t falls. Vegeta-

‘tion is destroyed, and the sulfur is carried by

- the surface drainage into the streams and

40

43

ponds and the water is polluted and ren-
dered unfit for use. A still more injurious

effect is produced when the ores contain ar-

senic, which is also volatilized and when car-
ried into the streams renders the water poi-
sonous. o serious has this become that it.is

~ 1mpecssible to operate smelting plants and to

iry as at present practiced, but _
time when desired to collect as by-producus

conduct agriculture successfully in the same
district. My invention is intended not only

to prevent 1n an economical manner these

proxumately twenty per cent.

' sulfur and arsenic or other clements of the

My mvention is founded on the fact that

- charcoal will abserb from forty to fifty times

1ts volume of sulfur and sulfur-dioxid gases.
In the smelting of sullid ores approximately
one-halt the sulfur contents of the ore pass
off m the form of free snlfur. The remaining

| gases contaimn from fourteen Lo fifteen per

cent. oi sulfur dioxid and are practically iden-
tical with the gases produced by roasting
pyrites i the kilns empleyed in sulfuric-acid
manuiacture. I have found that by inter-
nosing charcoal screens or filters within en-

6o

iarged cnambers located between the smelt-

mg-turnace and the stack or located between
the smeltimg-furnace and a suitable fan or
other mechanical device for producing an in-
duced draft these obnoxious sulfur-fumes
will be absorbed effectually up to the point

where the charcoal has been increased ap-
- proxumately twenty per cent. of its weight.

Above this point the sulfur-fumes are not en-
tirely arrested. Therefore if it is desired in
practicing my invention to remove all of the
sulfur from the fumes the charcoal must be
changed whenever its weight has been in-
creased by such deposit and absorption ap-
| In ordinary
practice 1t will not be necessary to eliminate
ail of the sulfur. If twenty per cent. of the

sulfur-fumes, for example, 1s allowed to es-

cape, the fumes will be so dilute as to readily
become dissipated in the atmosphere without
serious injury to the surrounding country.

In a furnace that smelts three hundred and
fifty tons of ore in twenty-four-hours con-

taining, say, twenty per cent. of sulfur the
- daily output of sulfur released, either in the

free state or as sulfur-dioxid gas, will approxi-
mate sixty tons. Theoretically this would
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require tor purification of the gases a ton and -

a half of charcoal daily. Inmy apparatus I
provide successive filters, preferably three in
number, each containing from two to two
and a half tons of charcoal. These should

be located far enough from the smelting-fur-

nace to prevent ignition from the hot gases.

I have found that charcoal is subject to what

objectionable features of the smelting indus- | is called in the trade “‘spontaneous combus-

at the same | tion,” which T believe to be caused by the
-wecurrence of red-hot centers protected from
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the atmosphere by a casing of cold non-con-
aucting charcoal and which when exXposed to
alr burst into flame. 1t is therefore of e

portance that provision be made for drench-

g the charcoal sereens from above with wi-
for.
large and rapid deposit of fmpurities from
the gases that the chareon] Hlterime material
be renewed frequentiy, and or this purpose |
provide the chambers which contain sueh
matertal with mechanism situated in the
column of filtering material for clecting pos:-
fively the removal of suelt material, either
continously or intermittently. as desired.

I

and as the matorial is thus removed from the

"be thrown out of service or i1ts successful

o
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working be delaved or interfered with, Tt is

also of importanee that this work should be

I ef-

accomplished without manual labor.

Heet the removal of thesé hard merustations

1t s also mportant on account of the

by the use of cutter-bars actuated by suit-
able mechanism which maintains them in mo-

Ction along the surface of the flue-walls. so

that they will foreibly dislodee the inerusta-
ttons, and thus keep the flues freely:open for
the passage of the gases. ' |

Ln the drawinz in which 1 show the pref-

~erable construction of my apnaratus, 3 is a

bottom of the chamber fresh naderind is jne _i

troduced thereinto at the top.
charcoal has been removed, 1 preferably in-
troduce it into a steam retort or lank, where

‘the contained sulfur is melted out by means

approximately

of steam under a pressure of A
This vields

(ifty pounds to the square inch.

a temperature of approximately 300° Fyuh-
as sulfur melts at 239° Fahren- |

renheit, and
heit it is apparent that the sulfur is thus re-
moved {rom the charcoal and the charconl
rendered capable of heing used aeain far the
same purpose  The third sereen provided in
my apparatus also contains charcoal which
18 constantly drenched or saturated either
with o dilute solution of sulfid of caleivm op
with a simple alkaline solution of any kind
that can be cheaply ard readily obtained.
Such solution can be used many times and
will effectually throw down and arrest the
arsenie  contained i the - gases. By re-
sublimimg  the sulfur in the steam-retort
above referred to it mav be freed from  all
bases, impurities, lead, zine, &e.. exeepting
arsente. Should the sulfur be found to con-
tain arsenic in any appreeiable pereentage, it
will not be fit for use: but the arsenic ean be

- elmimated by suitable treatment.
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In order to secure the most effective re-
sults in the operation of apparatus such as
deseribed above, it is necessary to provide
means for removing the inerusted impurties
from the walls. A portion of the deposited
unpurities will precipitate as a hard mass.in
the {lues on the intervior of the fue-walls, and
espectally around the interior edees of each

When the

T N A - A o rRAEE . ome =

flue, and as the tonnage precipitated is very
ereal such accumulations of inerustations, |
&ee., are necessarily qoite rupid, and in time

projections of precipitated material on the
intertor of the flue-walls will interfore with
and  obstruct the draft and in time may
clog and obstruct the travel of the screens.
{t 1s important that these obstructions be
quickly and cheaply removed from the in-
terior walls so often as may be desired and
in such a manner that the apparatus will not

I

~whieh water or alkaline solution mav be.

e wre ma o rmm . — . ey ow

chamber connected at one end with the

downcomer pipe of a smeltine-furnace and at
the other end communieating with o stack or
other means for drawing the stelter-eases
rapidly through it. ' |

The chaniher is
the screens above mentioned. Kach sCreen
s formed by vertical double walls + 4, flaving
perforations 5 5, which are inelined upwardly
i order to prevent loss of the chareoal con-
tents and -offer {ree passage to the smelter-
cases.  Kae _
per end a feeding-space 6. preferably formed
with upwardlyv-converging walls
nnteating with a feed-hopper 7. and at its
lower end it terminates ini a space S, provided
with a serew convever 9 or like discharging
mecnam=m adapted to discharge
material at an opening 10, This conveves
s situnted in the base of the vertical column
of-filtering material, so that it is effective to
ause a ready removal of the material not-
withstanding the very large amount of m-
purities which are deposited upon the par-
ticles of material and which, consisting
largely of sulfur and sulfur compound, would

otherwise tend to cause the seaffolding of the

material and its lodgment within the sereen-
chamber.  Owing to the large volume of
binding-agents which are deposited upon the

fittering material from the copper-smelter

rases, 1t 1s essential that the serew conveyer
e placed m the vertical column, for other-

wise the material would clog or seaffold, as -

above stated. 1In this respect my apparatus

differs from all others heretofore proposed.

At the endsof the sereen spaces or chambers
are openings 11, fitted wath suitable doors

and adapted to permit the admission of a. |

poking-tool when it is desired to facilitate the

discharge of the contents. At the upper end

of cach screen-chamber are pipes 13, by

introduced in quantities, as "desired. ~The
fresh charges of charcoal are fed into the
hopper by spouts or chutes 12, which lead

‘rom suitable sources of supply, so that the

feeding and discharge of the charcoal may be.

) y - » .o -~
effected without manual labor. In use of

provided at intervals with

Lach sereen-chamber has at its up--

and com-
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the apparatus the screen-chambers between:
the perforated walls are filled with charcoal |
introduced through the hoppers, and the
charcoal of the third sereen is kept drenched
from the pipe 13 by a .:11117[)18 alkaline solu-

tion or a solution of suliid of caleium for the !

sole purpose of precipitating any ar ;eme

In order to present fresh charcoal *‘111"; 2CCS
to the gases from time to time, a part of
charcoal is withdrawn at the b{:}ttmn of the
screen-chambers, its place being taken by
charcoal fed EhI‘Ouﬂ‘ll the hm)pm'«- the rapid-
ity of the w ithdrawal of the chavcosl bmnﬂ
coverned by the percentage of mlpumtles
contamed in the ores under treatment. By

ausing the charcoal to pass rapidly through
the column the danger of scaflolding can o
prevented, and, 1f d051red the charcoal can be
passed repeate Hy thmuwh the -column by
remtmducnw it at the top of the column as
it is removed from the base thereol.

The cutters by which the hnri merusta-
tions deposited on the walls are dislodged
are preferably constructed as follows: 15 15
are bars which extend horizontaily CTOSS the
screen-chamber and are comwrt ol DY ver-
tical rods 16, set in grooves in the masonry
walls and adapted to be reciprocated by
links 17 from cranks 18 on shafts 14. "The
bars 15-may be made of hard wood faced
with brass or other material not cm*odiblﬁ
by the furnace-gases, or they may be made
entirely of brass. The bars on opposite
sides of the secreen -chambers are moved
by the cranks in opposite divections, ana
thus constantly free the interior of the cham-
ber {rom incrustations, allowing the filtering
material to drop re: 1(1111* without of )%tm{*tmﬂ
The upright bars ot rods whigh earry the
cutter-bars are sunk in "‘hi‘ii{.“l] STOOVES 11
the walls of the ﬂliE‘b i which 11’11’10}* thevy
are protected from the action of the gases
and are also partially protected frem | the
action of the water and the alkaline solutions
on the filtering material. Hach cutter-bar
when at rest is Shleld{‘d and protected from
the action of the gases by reason of 1s posi-
tion between the flue-mouths. Rach
right bar is provided with guides both a h{}ve
and below that hold it 11{1‘1{35{ in the
position.necessary. to enable the uttﬂ bm
to do the most effective work in u’nen nission
of removing such incrustations and precipi-
tated materials. The cutter-bars themselves

may work continuously and siowly or inter-
mittently and rapidly, as may be found in
practice to best swit the work &nd to pr oduw
the most economical resulis in each plant
where my invention may be utilized, and at
the corners of the screen- f*hamb rg the cut-
ter-bars ‘may be given an angular form, as
shown in ¥ig. 3, in order to operate upon ‘the

U-r'"q

u
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exact
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end walls of the chambers aswell as upon the

side walls | _

The present application 1s a division of an
application filed by me on September 24,
1903, merial No. 174,432, -

T claim— | |

Means for removing 111'11:}111'11;1@@ froim
ﬂ{}fpp{%l‘-‘al"ﬂ{?’ltei‘ guses, comprisiag a vertical
column of screening m: aterial interposed
across the path ol the gases, means for sup-
nlying fresn material to the top of the col-
umn, and & conveyer %1TL1ated duectlv in the
base of the column, the said column being-
unobstructed thr oughouu 1ts height and rest-

75

ing upon the con T"hye“ wher ebv the screen-

ing material may be moved in the column and
removed from its base with suflicient rapid-

'n;y to prevent scaftolding; sllbbtantla,lly as

eﬂm ibed.

Means for removing lmpurltles from

copge p-smelter gases comprising a chamber
connected with the. cas~-outlet of a copper-
smelting furnace, and a screen arranged in
said chamber, ¢ said screen >onsisting of per-
forated walls iTltif](i‘S]Ilg‘ a vertical space be-
tween them luvmfr & Cross-section, no part
of which 1s of tess area than 1ts tipper end, a
column of granular material in said space and

30
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free to move UGV."H“IﬁMﬂy therein, together -

with means for supplying material to the u up-
per end of the column and removing it from
the lc Wf;i'uud substantialiy as deseribed.
3. Means for removing impurities from
copper-smelter gases, comprising a chamber
into which the g gases are led from the smelter,
a screen interposed in said chamber, said
screen consisting of a straight vertical col-
umn of urmuhu material inclosed between
per forated lateral walls a.nd g conveying de-
vice ab tie hase of the emumm the creoss-see-

tional area of "{"he column where 1t discharged

to the _conveyer | {lmg" unrestricted whereby
the column is free to move downward as fast
as its lower portion s removed by the con-
Veyer; substantially as deseribed.

4. Means for removing impurities from

copper-gmelter gases, COMPTISING 2 chanber
to which the gases are led from the smelter,

95
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{Of

11C

and a. ve riical sereen in s said chamber trans-

Verse .rf,i tne passage of the gas, said screen
cOmpPLISing pa mﬂe} vertical walls having un-
ol)%wct { inner surfaces and formed with
upwardiy and mﬁwmd‘y directed. perfora-~
tions or epenings, a column of granular ma-
terial mtweeﬂ sal < waills and exuendmfr un-
Qbstﬂf teidly helow the same into- Aan en-

larged conveyer-chamber, and e conveyer

upon whmﬂ the base of the column rests;

Substanhﬂlhf as described.

5. Means
mpper-—,]m@hef gases, comprising a chamber
to Wi’ﬂ@h the gases are le from the smelter,

ior removing 1mpur1tzes from

-I20
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and a vertical screen in said chamber trans-
verse to the passage of the gas, said screen
comprising parallel vertical walls having un-
obstructed mner surfaces and formed with
5 upwardly and outwardly directed perfora-
tions or openings, a coluinn of granular ma-
- terial between said walls, and extending un-

ovstructedly helow the same nto an en-
larged: conveyer-chamber, and g conveyer
'@ upon which the base of the column rests,

|
|

—— .

- together with means for spraying the column
and for supplying fresh material to 1ts pper

end; substantially as deseribed. ,
In testimony whereof T have bereunto set
my hand.

Witnesses: |
Wrirriam M. EirkpaTRIOK,

W. D, KyLg.,

RALPH BAGGALEY. o
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