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Yo all whowm it may concerie:

Be it known that I, EDWARD WALSH, Jr.,
a citizen of the Umted States, residing at the
city of St. Louis, State of Mlssouu hmfe 1n-
vented a certain new and usetul Impmved
Apparatus for Condensing Zine Vapors and
Collecting the Metallic Zine Therefrom, of
which the following is a full, clear, and e\aet
description.

My invention relates to apparatus for con-
densing zinc vapors and fumes arising from
the 1’*educed oxide of zinec in a cupom-ful nace
and for collecting the resulting metallic zine,
and 1s an 1111provement on the means de—
scribed therefor in Letters Patent granted to

covery in the art 1elatwe to the 1edu(.,t1011 of
the oxide of zinec in native or calcined zine
ores, on which subject it should be here re-
capltulated that “zincoxide reduces at 1,300°

- Fahrenheit and the metal distills at about
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100” Fahrenheit lower than that temperature.
Volatilization takes place immediately on re-
duction of the zinc oxide. Ata temperature

of 1,300° Fahrenheit carbon is entirely unaf-

feeted by the action of carbonic acid, and the
carbonic acid generated from the reduetmn
of the zinc oxide 18 carried off with the zine
vapor at that temperature. Carbonic acid at
a temperature below 1,300° Fahrenheit when
mixed with zine vapor again oxidizes the me-

tallic zine vapor, ther ebv producing an unde-
sirable result; but I have discovered that

when zinc vapor and carbonie acid, both at a

temperature of between 1,400° and 1 500° Fah-
renheit, or slightly in excess of that tempera-
ture, are allowed to pass through carbon or
carbonaceous matter, which is also at a tem-
perature of between 1,400° and 1,500° Fahren-
heit, the carbonic acid is immediately con-
verted into carbonic oxide, and that thus the
zine vapor does not undergo any further oxi-
dation; that the result of thus allowing car-
bonie amd and zine vapor at the tempem—
ture of between 1,400° and 1,500° Fahrenheit,
or slightly in excess of that temperature, to
pass through carbon or carbonaceous matter
at a temperature between 1,400° and 1,500°
FFahrenheit, or slightly in excess of that tem-
perature, 1s to produce zinc vapor and car-
bonic oxide.”

My present invention consists in the com-

-thereof, omitting the carbonaceous

“disk seen in Figs. 1, 2,

“bination, with a cupola-furnace,in which the
reduction of zinc oxide takes place, (such as
the furnace described in my said patent,) of
a condensing chamber or vessel projecting
from the upper part of the furnace and pro-
vided at its outer end with a chute, through

-which carbon or carbonaceous matter 1s fed
to the condensing-vessel; a spiral or other
‘suitably-shaped disk (or plunger) located
‘within the condensing -vessel behind the
chute-opening therein and mounted on a shaft,

to which rotation (or reciprocation in the case

of a plunger) is imparted, whereby the car-

bonaceous matter entering through the chute

“is continually forced therefrom along the con-

me, dated June 14,1887, No. 364, 9/9 for a dis- |
“ceous matter in the latter is consumed, the

‘resultant condition being that the carbona-

densing-vesselintothe furnace as the carbona-

ceous matter at the opening of the condens-
ing-vessel into the furnace is maintained at

“a temperature of about1,500° Fahrenheit, and
the zincvapor and carbonie acid arising from

the reduced oxide of zinc in the furnace
passes through the carbonaceous matter at
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the mouth of the condensing-vessel, when the

“carbonicacidis converted into carbonic oxide,

and the zinc vapor, preserved from further
oxidation, passes onward through the cooler
portions of the carbonaceous matter and is
condensed and precipitated in a liquid form
in the lowest part of the condensing-vessel,

“whenece 1t 1s withdrawn through pipesor pas-

sages into a trough or other suitable receiver,
On the accompanying drawings, Figure 1
represents a side sectional elevation of the
apparatus comprising my invention as ap-
plied to a cupola-furnace; Fig. 2, a similar
view of the apparatus detached to an en-
larged scale; and Fig. 3, a sectional plan
matter.
Fig. 4 shows an alternative form of the spiral
and 3. SRR |

Referring to Figs. 1, 2, and 3, ¢ represents

the furnace into which the fuel and calcined

zinc ores, mixed in such proportions that suf-
ficient fuel 18 present to effect a reduction of
the zine oxide to volatilize the zine and fuse
the properly-fluxed impurities contained in
the ore, are charged through the hoppers and
chutes 0. Projecting externally from and

-opening into the furnace a at its upper part
1s a condensing-vessel ¢, which is preferably
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lined with fire-brick, and preferably of a
conical form, diminishing from 1its opening
at the furnace « to 1ts outer end, and 80 ar-
ranged that its lower part preferably dips
somewhat from the furnace c.

T'o the outer end of the condensing-vessel
¢, and forming a continuation thereof, 1s
preferably fixed a cylinder d, of cast-iron or

other suitable material, into which at its top

portion opens a chute e. The cylinder d is
closed at its outer end by a cover f, formed

with a central stuffing-box ¢, through which

passes a shaft /i, having fixed thereto within
the cylinder d, and of nearly equal diameter
to the latter, a spiral disk 2, the initial point
of which (inthesenseofits rotation) is beneath
or somewhat behind the edge of the opening
of the chute e. _

Rotation is imparted to the shaft 2+ by a
worm j, which engages with a worm-wheel £,
fixed on the shaft /i externally to the eylinder
d, the worm 7 being fixed on a shaft /, mount-
ed In bearings m, and provided with a pulley
n, which 1s driven by belt from any suitable
moto:r adjacent to the apparatus; or the rota-
tion of the shaft i may be effected by any
other well-known mechanical arrangement,
as found most convenient.

Through the lowest part of the condensing-
vessel ¢ are a series of passages or pipes o,
which open below the vessel ¢ into a trough
» or other suitable conduit for the metallic

- zine, as hereafter referred to.
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In operation, the furnace a being charged
with the mixed ores and fuel through the
chutes b and the condensing-vessel ¢ charged
with carbonaceous matter through the chute
e, when the mixed fuel and ore in the furnace
« and the earbonaceous matter lying thereon
at and adjacent to the opening of the con-
densing-vessel ¢ into the furnace ¢ have
1(,&011661 a temperature of 1,500° FFahrenheit,
the zine vapor and carbonic acid thereby gen-
erated from the reduction of the zine oxide
in the furnace ¢ pass through the said por-
tion of the carbonaceous matter into the
condensing-vessel ¢, and 1n so doing the car-
bonic acid is immediately converted into
carbonic oxide, which passes onward through
the cooler portions of the carbonaceous mat-
ter in the vessel ¢, whereby the zinc vapor
is condensed and precipitated in a liquid
form to the bottom of the condensing-vessel
¢, from which it flows through the pipes o
into the trough or other conduit p and along
the latter in any required direction for use,
while the carbonic oxide passes from the ves-
sel ¢ through the chute e or other pipe to
waste or otherwise as required.. Meanwhile
thespiral disk 7,on being slowly rotated within
the eylinder d, continually forces the carbona-
ceous matter fed through the chute ¢ along
the condensing-vessel ¢, so that the portion
of carbonaceous matter before named at the

opening into the furnace ¢ 1s maintained at
the temperature of 1,500° I'ahrenheit, or there- |

about, necessary for converting the carbonic
aclid into carbonic oxide, while the tempera-
ture of the carbonaceous matter in the vessel
¢ behind the said portion is heated by the
gases to the proper temperature for condens-
ing the zine vapor, or from 1,200° to 800°
I‘::‘Lhreuhelt

If 131*efel'1‘ed in lieu of a spiral disk 2, as
shown in Figs1, 2, and 3,1 may use a p1.2L111 Cir-

cular, pr efer ably “wedne-slmped disk 2/, fixed

at an :zmﬂle with its shaft /o, as shown in I‘w. 4.

I clmm—-—-—-—-

1. A condenser for condensing zinc vapors
into molten zine, said condenser having a
vapor-inlet for the admission of zine vapors,
a feed mechanism for feeding a condensing
medium—such as solid carbon—through the
condenser in the direction of the vapor-inlet,
and outlets for the uncondensed gases and the
condensed molten zine, substantmlly as and
for the purposes specified.

2. A condenser for condensing zinc vapors
into molten zine, said condenser having a
vapor-inlet, a-feed -chute distant from the

vapor-inlet, feed mechanism forfeeding a con-

densing medium—such as carbon—through
the condenser, and outlets for the condensed

I molten zine and uncondensed vapors, sub-

stantially as and for the purposes specified.

» 3. T'he combination, with a stack orfurnace
for reducing zinec ore, of a condenser ar anged
at the upper part thereof and 001_11100130(“].1@1*9
with, said condenser having outlets for the
escape of non-condensed gases and condensed
molten zine, a feed-chute at the distant end
of the condenser, and feed mechanism for
feeding a carbonaceous material through the
condenser into the furnace, substantially as
and for the purposes specified.

4. The combination, with a stack or furnace
for reducing zinc ores, of a condensing-tun-
nel connected with the upper part thereof
and slightly inclined therefrom, outlets at the
hottom -of said tunnel for the escape of con-
densed molten zine, and feed mechanism for
feeding a solid ecarbon through the tunnel and
into the stack, subsmntmlly as and for Lhe
purposes 5pe(31110d

5. The combination, with a stack or furnace
for reducing zinc ores, sald stack having a
chute for charging the furnace with mixed
ores and fuel, of a condensing-tunnel con-
nected with the top of the stack, said tunnel
provided with a chute for introducing carbon,
feed device for feeding the carbon through
the tunnel into the stack, and outlets for the
escape of condensed molten zine and non-
condensed gaseg, substantially as and for the
purposes specified.

In testimonvwhereof I aflix my signature, in
presence of two witnesses, this 20th day of No-
vember, 1338.

EDWARD WALSIH, Jr.

Witnesses:

S. L. SCHRADER,
PATUL DAKEWELL.
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