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To all whom it ma Y CONCErn:

Be it known that I, CLAUDE C. LODER, a
citizen of the United States, residing at Den-

ver, in the county of Arapahoe and State of

Colorado have invented certain new and use-
ful Impravements in Fume-Condensing Ap-

paratusand Fuel-Acecumulators for Smeltmﬂ'- |

Furnaces, of which the followmﬂ* isa speclilea-
tion.

It is well known to those skllled in the art
to which my invention appertains that the
poisonous and obnoxious gases and fumes

which are permitted to escape in the process |

of reducing metallic ores by the usual meth-

ods are a source of great annoyance, being

largely detrimental to health and tothe ﬂ'rowth
of Vegetatlon in the vicinity of such smeltmﬂ*
plants. Itisalsowell known thatin the treat—
ment of metallic ores by the ordinary con-
struction of smelting-furnaces the escaping
fumes and gases, in addition to working their
deletermus resultg carry with them a fixed

value of from ﬁfve £0 ten per cent. of the prod-— |

uct handled.
It is the object of my invention to overcome

the detrimental effects above referred to, to
obviate the lossesstated, and toprovidea com-
paratively simple, durable, and compact con-
struction of apparatus affording economy in

cost, space, and subsequent maintenance, dis-

pensing with the large and expensive smoke-
~ stacks and condensing-chambers and the ar-
rangement of precipitating-tanks sometimes

employed, and to produce a saving by accom-
plishing a higher degree of extraction, and

thereby being able to treat low-grade ores suc-
cessfully; and to theseends myinvention con-
‘sistsin acondensing apparatusembodying the

general features of construction and arrange-
ment of parts having the mode of operation

‘substantially as herema,ftel more p&rtmularly-

set forth.

trated a preferred emb0d1ment of m
tion, in which—

my mven-—_

Flgures 1 and 2 are respectively a side ele-

~vation and a plan view of an ordinary vertical

shaft and furnace. Fig. 3 is a longitudinal

~ section of my apparatus, taken on the line
x x, Fig. 4. Fig. 4 is a horizontal section of
the same on the line i ¢, Fig. 3, showing the

cooling-receptacle in full lines.

5O

Fig. 5 is an

the lmefva Fln' 6.

_'0011densmo‘ and preelpltdtlntf tanks.

‘draft-chamber.
be constructed in sections and assembled In

| enlarged 'detail elevation of the cooling-recep-

tacle, part being in vertical section, taken on

tional plan on the line w w, Kig, 5. Fig.7is

an end elevation and half-sectional view on

the line s s, Fig. 6. Fig. 8 is a side elevation

‘and part- _sectional view of a hydromechanical

and draft-blower, with
Fw 9
is a plan view and part-horizontal seeblon of
the same; and Fig. 10 is an end view, In part
section, of the same.

It will be understood that my improved

device, accumulator,

cooling and condensing apparatus can be at-
tached to and used in conjunection with a re-

verberatory furnace or other similar struc-

ture, although in the present instance I have.
shown it in connection with a vertical-shaft

furnace X, the construction of which is well

-undelstood by those skilled in the art and

need not be specifically described. Connect-

ed withsuch furnace so as to receive the prod-

ucts of combustion therefrom is a blast or
draft chamber A, constructed of br 1ck Oor simi-

lar material, a,nd interposed within its draft-
channel is a cooling-receptacle B. This re-

ceptacle may be constructed of cast-iron , GCOP-
per, steel, or other similar material and com-
prises a series of hollow rectangular recepta-

cles &', disposed in a vertical transverse plane
| Wlthm the walls of the draft-chamber A, there
‘being any desired number and the recepta,cles

being arranged a sufficient distance apart to

form between their vertical outer sides the
‘draft or air passages a'.

| These transverse re-
ceptacles are connected together in any suit-
able way, and, as shown, each palr are con-

nected by upperand lower longitudinally-dis-
‘posed circulating-flues b-.

- The receptacle b’
most remote from the furnace is provided with
an inlet pipe or flue ¢, while the receptacle b’,

{adjoining the furnace, isfitted with a sumlaa |
In the accompanying dmwmgs I haveillus-

outlet-pipe D. These parts, including a se-
ries of any number of transverse 1eeepta,cles

‘and their connecting-flues, form the cool-
ing-receptacle B and are designed to afford a

maximum area of exposed surface within the
This cooling-receptacle can

any convenient way or may be otherwise made

and is suitably set within the draft-chamber
| and is supported upon a series of alternately-

Fig. 6.is a houzonta,l sec-
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disposed upper and lower transverse bulk- |

heads a® @®, built against the alternate upper
and lower edﬂ'Eb of the transverse receptacles

b',s0as to form a continuous channel through

the cooling-receptacle. Into the floor-wall ad-
;]01111110' the pit.or lowercurveof the passages
a' are placed a series of opemnws havmg suit-
able closures H.

Connected in any suitable way and prefer-
ably built into the end of the draft-chamber
A is a metallic hopper or tank F, of cast or

sheet iron or similar material, whieh 18 fitted | bemﬂ* carried through the circuitous passages

with a top or cover G of the same material
and within which is mounted upon a trans-

verse shaft a revoluble vane-wheel H, de-

signed to be rotated in the direction of the
arrow, Kig.-3, by power applied to a belt-
wheel I. Thl& tank is made wate r-tight and

18 filled with water or some suitable solut,lon

20

to a level about that of the shaft and is sup-

| _plled with water or solution through the in-

let-pipe /' and is drained through an outlet-
pipe f* The vane-wheel H is formed with
circular end disks 7', between which are a

number of tmnsverse vanes, blades, or pad-

dles #°, which form around the Wheel a num-
ber of separated triangularopen apertures A5,

- extending across the top of the tank F. Ad-

30

35

Jjoining the alr-passage «' there is a trans-

verse partition /3, and this, with the central

arched portion g of the cover G, is fitted ac-
curately but freely to the perlphemes of the

wheel-disks /2’ and the outer edﬂ'es of the
vanes h°.

It will be seen that the Va,nefs h2 in travel-
ing through the space above the water or so-

lution will move in the direction it is desired
the fumes and gases should travel, and thus

- create a suction from the fumace through

40

the draft-chamber A. Also the water or so- |

lution, being nearly on a level with the bot- | treatment, as with a suitable plastic mass, as

- tom of the exit-opening from the chamber T,

——p rm—

50

55
. __111a,ry condensing or precipitating tank J.

6o

struction illustrated this tank has an open
top, 1nto which 1s projected the open end of | disposed in vertical transverse planes within
~an angle-spout K, the opposite flanged end |
of which I‘eﬂ‘lhbels with and is bolted to the

. open end of “the cover G. The open end of

the spout is carried beneath the surfa(,e of | per and lower walls of the draft-chamber and

| upperandlowerendsrespectively of alternate

will prevent the formation of a vacuum be-
~low such exit and the fumes and gases will

It will also
be observed that the passage for the fumes

pass freely out of the chamber.

and gases above the water or solution is un-

obstructed except by the vanes, and such |
fumes and gases will therefore when the vanes

are moving pass freely through the passage

above the water or solution mthout being
mixed therewith.

This is hooked to or formed upon the outer

or some suitable solution from an inlet-pipe 4
and drained by an outlet-pipe 4°. Inthe con-

the liquid in the tank J.

‘tion.

| smoke-stack and are lost.

665,919

Such being the preferred construetion of
the device, its operation will be-largely un-
derstood therefrom; but I will state that in
practice a forced current of cold air or water
or similar fluid is circulated continuously

- through the cooling-receptacle B, entering

the inlet ¢ and passing in the direction of the
arrows through the outlet D, the object be-

-ing to reduce the initial high temperature of

the fumes and gases arising from the com-
bustion of the ores within the fur nfwe while

a' of the draft-chamber. T'he passage of these

.fumes and gases is insured by the forced

draft or Suction. created by the semisub-
merged vane-wheel H. The fumes or gases

upon leaving the furnace at a very high tem-
perature carry with them in very minute par-
ticles a percentage of the products of com-

bustion, part of whieh coming into contact

with the cooling-receptacle B are precipitated
into the pits adjoining the dampers or open-

ings E, and a farther precipitation of finer
particles of the products of combustion is
deposited in the tank F, to be drawn off
through the outlet f< into a suitable settler
or other receptacle. A further condensation
of the fumes and precipitation of the product
is effected by the useof the auxiliary tank J.

By this arrangement it will be seen that I

effect a forced draft or suction -without the

70

30

Qo

95

necessity of a high chimney or like construe-

I also trap a large percentage of the
poisonous fumes and precipitalte the uncon-
sumed particles of the product, which ordi-
narily escape through the foreced draft of the
The unconsumed
products deposited in the several receptacles
are collected from time to time during the
process of reduction and by any suitable

lime, are molded into cubes or bricks, Whleh |

may be dried in a kiln, which may be heated
with air from the outlet-pi-pe D, and these

‘products can again be fed to the furnace for
effecting a more thorough combustion of the

same. FKurther, the tank J may under cer-

‘tain conditions be provided with a closed top
“and the fumes arising from it can be carried
“into a suiltable reeepbacle to be utilized for
_other purposes—as, for instance, producing

~sulfuric aeid.
While the apparatus thusfar deserlbed can. |

be used alone, I prefer to use under certain |

conditions in connection therewith an aux- | understood by those skilled in the art and

With this general descrlptmn of my inven-
tion 1ts construction and use will be readily

without limiting myself to the precise detalls

~shown and described.
‘end of the tank K and is supplied with water |

What I claim is—
1. Inacondensing apparatus, the combina-

tion with a draft-chamber, of a cooling device
~comprising a series of rectangular receptacles

- the walls of the draft-chamber and connected
1n pairs alternately at their upper and lower
~ends by flues, and bulkheads between the up-
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665,919

receptacles to provide a circuitous passage | through the space above the water or solution

IO

20

throngh the draft-chamber, substantially as
described. - -

‘9. In acondensing apparatus, the combina-

tion with a draft-chamber, of a cooling device
comprising a series of rectangular receptacles
disposed in vertical transverse planes within
the walls of the draft-chamber and connected
in pairs alternately at their upper and lower
ends by flues, bulkheads between the upper
and lower walls of the draft-chamber and up-
per and lower ends respectively of alternate

receptacles to provide a circuitous passage

through the draft-chamber, and openings pro-

vided with closures between the lower bulk-

heads, substantially as described.

3. In afume-arrester, the combination with
a furnace,of a draft-chamber connected there-

with, a cooling device mounted in the draft-
chamber, a tank having inlet and outlet pas-
sages directly connecting with 1ts upper por-

tion,the formercommunicating with thedraft-

chamber, said tank containing water or a So-
lution to a level just below the said passages,
a vane-wheel mounted in the tank and closely
fitting the same, and means for rotating the

vane-wheel in a direction to move the vanes |

toward the exit-passage, whereby a suction 18
created from the furnace and the fumes and

oases pass through the tank above the water

or solution, substantially as deseribed.
4. In afume-arrester, the combination with

afurnace,of a draft-chamber connected there-

with, a cooling device mounted in the draft-

chamber, a tank having inlet and outlet pas-

sages directly connecting with its upper por-
tion,the formercommunicating with the draft-
chamber, said tank containing water or a So-

Tution to a level just below the said passages,

2 vane-wheel mounted in the tank and closely
fitting the same, means for rotating the vane-
wheel in a direction to move the vanes through
the space above the water or solution toward
the exit-passage, and a condensing-tank with
which the exit-passage communicates, sub-
stantially as described. ' |

In testimony whereof I have signed my

name to this specification in the presence of

two subscribing witnesses. _
" CLAUDE C. LODER.
Witnesses: | |
RevuLA G. COOK,
JoEN T. ADAMS.
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