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?o all, ???0??, ?? ??? ??????*/: 
Be it known that I, EDWARD WALSH, Jr., 

a citizen of the United States, residing at the 
city of St. Louis, State of Missouri, have in 
Vented a certain new and useful Improved 
Apparatus for Condensing Zinc Vapors and 
Collecting the Metallic Zinc Therefrom, of 
Which the following is a full, clear, and exact 
description. 
My invention relates to apparatus for con 

densing Zinc Vapors and fumes arising from 
the reduced oxide of zinc in a cupola-furnace 
and for collecting the resulting metallic zinc, 
and is an improvement on the means de 
scribed therefor in Letters Patent granted to 
me, dated June 14, 1887, No. 364,979, for a dis 
COVery in the art relative to the reduction of 
the Oxide of zinc in native or calcined zinc 
Ores, On Which Subject it should be here re 
capitulated that “ zinc oxide, reduces at 1,300 
Fahrenheit and the metal distills at about 
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100 Fahrenheit lower than that temperature. 
Wolatilization takes place immediately on re 
duction of the zinc oxide. At a temperature 
of 1,300 Fahrenheit carbon is entirely unaf 
fected by the action of carbonic acid, and the 
carbonic acid generated from the reduction 
of the zinc oxide is carried off with the zinc 
Vapor at that temperature. Carbonic acid at 
a temperature below 1,300 Fahrenheit when 
mixed with zinc vapor again oxidizes the me 
tallic zinc vapor, thereby producing an unde 
Sirable result; but I have discovered that 
When Zinc Vapor and carbonic 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 
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Verted into carbonic oxide, and that thus the 
Zinc Vapor does not undergo any further oxi 
dation; that the result of thus allowing car 
bonic acid and zinc vapor at the tempera 
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° 
Fahrenheit, or slightly in excess of that tem 
perature, is to produce zinc vapor and car 
bonic oxide.' 
My present invention consists in the com 

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 is 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 
densing-vesselinto the furnace as the carbona 
ceous matter in the latter is consumed, the 
resultant condition being that the carbona 
ceous matter at the opening of the condens 
ing-vessel into the furnace is maintained at 
a temperature of about 1,500 Fahrenheit, and 
the zinc vapor and carbonic acid arising from 
the reduced oxide of zinc in the furnace 
passes through the carbonaceous matter at 
the mouth of the condensing-vessel, when the 
carbonic acid is 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, 
whence it is withdrawn through pipes or 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 
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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 
thereof, omitting the carbonaceous matter. 
Fig. 4 shows an alternative form of the spiral 
disk seen in Figs. 1, 2, and 3. 

Referring to Figs. 1, 2, and 3, Cl, represents 
the furnace into which the fuel and calcined 
Zinc ores, mixed in such proportions that suf 
ficient fuel is present to effect a reduction of 
the Zinc oxide to volatilize the Zinc and fuse 
the properly-fluxed impurities contained in 
the ore, are charged through the hoppers and 
chutes b. Projecting externally from and 
opening into the furnace a, at its upper part 
is a condensing-vessel c, which is preferably 
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