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UNITED STATES

PATENT OFFICE.

GEORGE H. WARD OF JOPLIN MISSOURI

APPARATUS FOR COLLECTING AND UTILIZING WASTE LEAD FUMES

SPRCIFICATION forming part of Letters Patent No. 381,301, dated April 17, 1888, .
Apphcatwn fled J uly 7 188‘1 Sena] No. 243 653. (Nomodel.) -

Te all whom it may concern:

Be it known that I, GEORGE H. WARD, 2
citizen of the United States, residing at Jop

* lin, in the county of Jasper and State of Mis-

- I10.
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souri, have invented certain new and useful
Improvements in Apparatus for Collecting and
Utilizing Waste Lead- Fumes, of which the fol
lowing is a specification. -

This invention relates to 1mprovements in
apparatus and means for collecting and util-
izing the waste fumes which are entirely lost
in the ordinary processes of smelting lead ore;
and its object is to provide simple and im-
proved means for more effectually and‘conven-
iently collecting and utilizing all the waste
lead-fumes from a smelting-furnace.

In the drawings, qure 1is a side eleva-
tion, partly in section, Jllustrabmg my inven-
tion. Fig. 2 is an end elevation, partly in sec-
tion. Fig. 3 is a detail sectional view illus-
trating the construction at the bottom of the
condensing-compartments. - Fig. 4 is a corre-
sponding view illustrating the consbructlon ab
the top of the condensing-compartments. - T'ig.
b is a detail sectional view taken on the longi-
tudinal plane of one of the compartments.’

Corresponding parts in the figures are de-
noted by the same letters of reference. -

The furnace used in connection with my in-
vention may be a Scotch-eye, slag-eye, patent
“ Jumbo,’’ or any furnace now in ordmary use
for the purpose of smelting lead ore. In the
accompanymcr drawings I have shown in end
view an outline of a furnace, the stack of which,
A, is connected with a horizontal flue, B, con-
structed of brick or sione, and preferably four !
or five feet wide and five feet high.. A por-

tion of this flue extends along one gide of the
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condensing-house, as illustrated at B”, and
across the end of the condensing-house farbhesb
from the furnace, as shown at B'“‘ and in this.
latter portion of-the flue are prov1ded .open-
ings or apertures b, through which the fumes
enter the lower story or compartment D, of
the condensing-house. These openings may

be closed by dampers (not shown) when de-
sired, and in the construction of the flue and
P condensmg -house the side walls of the latter
preferably form the inner sides of that portion
of the flue extending along the suie and end of
the condensmg house.

the metallic. sides to the wooden: frame. -

a ceiling,
strips, secured to the joists J, ‘adapted to-force

Part way between the furnaee and condenSJ

ing-house is located a suction fan or blower,

C, which is adapted to draw the fumes through .-

parb of the flue and force them through the
rémaining portion of the flue and into-: the ¢on-
densing-house. - The portion B of the horizon-
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tal flue may be constructed with vertical end -

portions, b” b”, forming the -connection with
the furnace- stack A and the fan..
E designates the condensmg house, which

in the present instance is provided with an up-
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per and lower story or.compartment, F D, re-

speeblvely, by transverse horizontal _]015135 Q.
In the upper compartment are mounted the

condensing - compartments for straining the

65 :

sulphurous gases and collecting the fumes, - '
while in the lower compartment the fumesare
adapted to be charred or burned after they are -

collected, and the floor of the latter. compart-
ment is therefore formed of cement, grout or
packed earth.

The walls of the condensing- ‘house are of
course formed of brick, ¢, and a door is pref-
erably provided in the end ‘toward .the far-

nace, and two or more windows adapted to be.

tightly closed may-also be provided.
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The condensing- compartments H are dis-.
posed longltudmally in the upper story of the "

|- condensing-house, and are formed of perfo-

rated sheets of ‘metal, &; or wire-cloth may be
employed with equal effecb The: perforated

8'ov_ y

metallic walls .of these compartments are se. :

cured to a wooden frame comprising longitudi-
nal strips A/, mounted upon the joists (&, cor-

85
responding strips; %”, being secured to the =

transverse ceiling JOlsts J, and vertical strips -

¥, connecting the said sbrlps I and ", The
metallic sides of the condensing-compartments
are preferably formed of zine or brass, for

purposes of economy and for the reason that
the sulphurous gases will not destroy these

90 - -

metals, and for the same reason copper nails -
or tacks are preferably employed to secure .

practice the fumes enteér the comparbments H
from below, ascending between' the’ joists G,

there being no floor or bottom tothe comparb».

menbs, but each of the latter is provided with
", preferably formed of -flooring-

the gases through the metalhe sides and ends

In-
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of the compartments, and thus collect the
fumes. The ends h* of each compartment H

are closed by perforated sheets of metal cor-’

responding to the sides A.
Between the ends of the compartments H
and the end walls of the condensing-house are

.* formed passage-ways LI, and between the side
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walls of the building and the longitudinal com-
partments, and also between eaeh of said com-
partments, are provided corresponding longi-
tudinal passage-ways, I”, communicating with
the end passages, I. The passage-ways I and
I” are prov1ded with perforated sheet-metal
ceilings ¢, secured to the joists J, to permit the
passage of the gases from the compartments H
through the ventilator K at-the top of the con-
densing-house.
vided with a flooring, ", meunted upon the
longitudinal strips A" or upon the joists G, by
which the fumes are prevented from entering
the passages and caused to enter the compart-
ments H through their open bottoms.

The operation and advantages of my inven-
tion will be readily understood by theseskilled
in theart to which it appertains. ‘The smoke

and waste lead-fumes are foreed inte the con--

densing-house, and will be partially precipi-
tated and form a deposit, and the remainder
will be collected by the compartments H in
connection with the perforated metallic ceil-
ing, and only the sulphurous gases will be
permitted to escape. Most of the fumes thus
collected by the compartments H will fall of
their own gravity through the open bottom of
said compartments to the lower story, D, and
when a sufficient amount has been thus col-
lected the fumes will be fired by throwing two
or three shovelfuls of burning coals upen
them as they lie upen the floor, and the fire
will then spread through the mass of collected
fumes. The fumes will be thus charred or co-
agulated and .converted from a dusty into a
hard substance, which can be readily handled
and taken to the furnace and smelted and made
into pig-lead or other marketable product.
Such of the fumes as cling to the perforated
sides and ends of the compartments H can be
easily dislodged and caunsed to fall to the lower
story, D, by slightly jarring the sides and
ends of the eondensing-compartments.

It is manifest that numerous modifications
may be made in the construction and arrange-
ment of parts without departing from the
spirit and scope of my invention, and I there-
fore do not limit my invention to the exaet
construction and arrangement herein shown
and specified, but reserve the right to all such
changes as properly fall within theé terms. of
my claims. For instance, in sSome cases a con-
densing - house comprising but one story or
compartment may be employed, under which
circumstances the longitudinal condensing-
compartments H may be dispensed with, and
the perforated sheet-metal ceiling will serve
to collect the fumes but permit the passage of
the gas.” By preference, however, I employ
~ the apparatus herein shown and deseribed,

These passages are also pre--

381,301

and it will be desirable to use two or tmore
coundensing-houses of the character herein set
forth, the houses being properly connected by
the horizontal flue. Under this plan, when
the fumes are collected in sufficient quantity
in the lower story, D, of any one of the con-
densing - houses E, the dampers provided in
the openings leading from the horizontal flue
may be closed, and the fumes thus collected
charred or burned and afterward removed to
the furnace and resmelted, and during this op-
eration the process of collecting the faumes will
proceed in the other condensing house or
houses. .

If desired, the fumes collected as above de-
seribed may "be utilized without charring or
burning them on the floor of the lower story,
or resmelting them in the furnace.

It will be noted that the perforated sheet
metal forming the sides and ends of the con-
densing-compartments H are secured to- the
vertieal strips A’ on the inside of the compart-
ments, thus forming a smooth and even inte-
rior surface from top to bottom, and facilitat-
ing the dropping of the fumes from the said
compartments to the lower story of the con-
densing-house. It will be further noted that
in the above-deseribed arrangeément the ceil-
ing of the upper story of the condensing-
house is formed by alternate flooring or tops
over the compartments and perforated sheet
metal or wire-cloth over the spaces or passage-
ways between and around the compartments.

I am aware that waste lead-fumes have been
heretofore collected and deposited in textile
bags or receptacles which strain off the gases
and retain and collect the fumes, such recep-
tacles being connected by a series of cooling-
tubes with the stack of the furnace, and a
blower being located in the cooling-tube. In
this process the fumes, after being cooled; are

collected and retained in the textile recepta ‘

cles, while in my invention the fumes are con-
densed and collected by the condensing com-
partments and sheet-metal ceiling and drop to
the floor of the condensing-house, where they
may be charred or burned, as above deseribed,
to reduce and shrink them in bulk. In my
invention the fumes pass from a horizontal
flue leading directly from the stack of the
furnace into the condensing - house and as-
cend and enter the condensing-compartment
through their open bottoms. The fumes are
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thus cooled in the condensing-house and col- -

lected in bulk upon the floor of the same. I
therefore do not claim the above method of
collecting the fumes in textile bags or strain-

ing-receptacles, nor do I broadly claim the

method or process of charring or burning the
fumes,

The apparatus embodying my invention
and constrocted as above set forth is adapted
to so strain the smoke and fumes from the fur-
nace that when the smoke and fumes enter
the condensing-house all the particles of soot
and sublimed lead will remain in the building
and only the gases or. sulphurous vapors will
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‘be permitted to escape.
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" A complete savmw
of all waste fumes is thus effected.

I claim as my invention— ’
" 1. In combination with the stack of a lead
ore-smelting furnace or lead-refining furnace,
a cooling and condensing house or chamber, a

horizontal connecting and -conducting flue, |

substantially as described, extending direet
from the stack of the furnace and entering the
lower portion of -said cooling and condensing

house or chamber, and perforated sheet-metal

- or wire-cloth partitions mounted upon a frame-

‘15

20

work in thesaid cooling and condensing house
above the entrance of the conducting-flue,
said perforated sheet-metal or wire-cloth parti-
tions forming a metallic condensing compart-
ment or strainer, (in lieu of bags or compart-

ments formed of textile fabrig,) by which the !

ascending fumes which enter the cooling and
condensing house through the horizontal flue
direct from the furnace are strained and eol-
lected in‘the lower portion of said house with-

‘out liability of damage to the straining fabrlc,

- substantially as set forth.

30

2. Asanimprovement in collecting and utll
izing waste lead-fumes, cooling and condens-

ing rooms fitting with condensing-compart- |

ments comprising perforated sheet-metal or

" wire-cloth partitions mounted upon a frame- .

work, substantially as described, said cooling

- and cnndensmw roomsbeing prov1ded with the

35

corresponding mtermedlate ceiling formed of
perforated sheet metal or wire-cloth, and hav-
ing a lower rooin or compartment connected
with the stack of an ore-smelting furnace or

lead-refining furnace by the. houzontal flue,

. substantially as set forth.
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3. In combination with the stack of a 1ead
ore-smelting farnace, a flue extending from
the same, and a cooling and condensing house
divided by a flooring, as at ¢”, between the se-
riesof condensingandstraining compartments
into two stories or compartments, the lower
oné¢ of which connects'with said flue, and pro-

vided in its npper story with a series of con-

densing-compartments formed by perforated

‘sheet metal or wire cloth, and having open

bottoms, through which the collected lead-

collected in bulk, a ceiling, as at 4, of wire-

cloth being formed above said flooring and be-.
tween the condensing and straining compart-

ments, substantially as set forth.

4. Asanimprovementin collecting and util-- - |

izing waste lead-fumes, the combination,with
the stack of a lead-ore-smelting furnace. or
lead-refining furnace, of -a horizontal flue ex-

tending from the bame a cooling and condens-
ing house divided mto an upper -and. lower"
-story and having said flue entering the labter,

a series of collecting-compartments located in

- fumes drop to the lower story and are there - v
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the upper story and having an open bottom - ‘
and a closed top and sides formed of perfo-.

rated sheet metal or wire-cloth, a flooring, as -
65

", located between said compartments at
thelr lower ends, and a ceiling, as at 4, formed

of perforated sheet metal or wire-cloth-andlo-" -

cated between said- compartments -at  their.

tops, substantlally as set forth. -
5. Asan improvement in collecting and util-

',7'6 .
| izing waste lead-fumes, the herein- descrlbedi C
cooling and condensing house comprising a. :
lower story connected by a flue with thestack . = .-

of a lead-ore-smelting furnace or lead-refining. = °

furnace, and an upper story having a frame-

75

-work formed of a series of longitudinal strips _
and vertical connecting-strips, a series oflon- .~

gitudinalstraining-compartments formed with

open botloms and closed tops, and with sides
formed of perforated sheet metal or wire-cloth

secured to said frame-work, a series of- Iongl-»

tudinal passage-ways between said. compart-

‘ments, a floering for said passage-ways lo-

80 -

cated at the lower ends of said compartments, .

and a ceiling or perforated sheet metal or wire-

substantially as set forth.

In testimony whereof I affix my sxgnature in

plesence of two witnesses.
' GEORGE H. WARD

" Witnesses:
JAMES P. Boss,
L. P. CUNNINGHAM.
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cloth located at the tops of the passaore ways, .




