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UNITED STATES

PaTeEnT OFFICE.

SAMUEL WETHERILL, OF BETHLEHEM, PENNSYLVANIA.

IMPROVEMENT IN APPARATUS FOR SEPARATING ZINC-WHITE,

— L —

b

Speéiﬁoﬂtion forming part of Letters Patent No. 222,418, dated February 20,-1855.

To all whom it may concermn:
- Be it known that I, SAMUEL WETHERILL,
of Bethlehem, in the State of Pennsylvania, .
have invented certain new and useful improve-
ments. in the apparatus for separating the
white oxide of zine from solid impurities, and
for the cooling thereof, in the manufacture of
- the white oxide of zine, which apparatus is
~ also applicable to the separation of other gases
from solid particles, of which the following 18
-a full, clear, and exact description, reference
beinghadto theaccompanying drawings, mak-
ing palt of this specification, In whleh———

Flﬂ*llre 1 is a plan; Figs. 2, 3, 4, 5, eleva-
V‘“lthI]‘% of the four smes and Fws 6 and 7
vertical sections taken at the lines A ¢ and B
b of I'ig. 1.

The same letters 111(11(3&1:6 like parts in all
the figures.

In the process of manufacturing w hite oxide
of zine by the admixture of the ore with the
fuel the force of the blast required for the re-
duction of the ore drives out of the furnace,
with the vapor of zinc and other gases, SOlld

partlcles of coal and ashes and other impuri-

‘rities which it is important to separate from
the oxide of zine; and it is also 1mportant to
cool these gases ‘before they are discharged
into the collecting apparatus patented to s. T.
Jones on or about the 24th day or February,
1852, which, consisting of a porous bag of mus-
lin or other textile f‘tbl‘lc, would othu wise be
in danger of being inflamed.

The first part of my invention for effecting
the separation of the white oxide of zinc from
the solid impurities consists in causing the
gases, as they eseape with solid impurities from
the furnace or other apparatus in which they
are generated, to be carried by a blowing or
exhausting apparatus upward through a hlnh‘
chamber or tower or series of chambers or
towers or other equivalent therefor, the height
of which is to be such relatively to the force of
the current or currents that the oxide of zinc
will be carried to the escape at the top, while
the solid impurities, by reason of their greater
specific gravity, will be left behind, and. finally
submde, and my invention also consists in
partially cooling the white oxide and gases
which are forced out of the furnace by the
blast at a very high temperature during the
process ol sepa,mtmn by causing currents of
alr to pass throucrh hollow spaces 1n the sur-

ature are gradually cooled.

rounding wall; and,  finally, my invention
consists in finally cooling the white oxide and
cases by currents of air induced to enter
through apertures in the low er part of the

| eoohnﬂ .chamber by forcing the gases into the

said chamber obliquely upw ‘ud toward the
roof of the cooling-chamber, which induces a
partial vacuum in the lower portions of the
chamber that atmospheric air may enter by

atmospheric pressure.

In theaccompanying drawings, ¢ arepresent
two pipes, or ‘* prolongs,’’ as they are termed,
for conducting the gqqeous products from a
furnace or furnaces or other apparatus for pro- -
ducing white-oxide of zine from the ores there-
of. 'These pipes discharge the gases into and
near the bottom of a vertical chamber, 5,.sepa-
rated from another like chamber, ¢, by a ver-
tical partition, d, which extends from the bot-
tom to within a sh01t distance of the top or
cover e, so that gases rising in the chamber b
may pass over the par 131t1011 in the chamber e,
from whence they pass out near the bottom
thereof through a pipe, f, into and near the
bottom of a stack or tower, g. T’he walls sur-
rounding the two chambers b and ¢ are bulld
of brick or other refractory material, and they
are lined inside with metal or other suitable
material, leaving a space, h, between the wall
and the lining for the circulation of air, which
enters at or near the bottom through holes ¢
in the outer wall, and escapes near the top in
corresponding holes, j, the upward current
being induced by rarefaction. In this way
the temperature of the inner lining of the walls
18 kept down, the walls are protected from the
injurious eifects of a high temperature, and
the gases which enter the chamber b dlrectly
from the furnace or furnaces at a high temper-
The two cham-
bers are provided with doorskZ, to give access
for cleaning out the grosser 1mpu11tles which
may be deposited? partrieular] y the chamber b,
for the force of the upward current of gases
from the furnace will not have sufficient power
to carry the heavier particles of coal and other
impurities that escape from the furnace with
the metallic vapors and other gases. The

stack or tower g 1s about twenty- two feet in di-
‘ameter at the base,

ifteen feet at top, and sev-
The wall is built of

enty-five feet in helght

brick or other suitable material, and lined in-
side with sheet metal, leaving an open space,




I, between the two for the circulation of air, |
- which ‘enters through holes m near the bot-
tom-and escapes through corresponding holes,
n, at top, in the same manner and for the same
purpose as before described with reference to
the chambers b and ¢. At or near the top of
this tower there is a pipe, o, leading down to
and connected with the exhausting part of a
blower, p, by the action of which a current 1s
produced from the furnaces, which will carry
the gases through the chambers 6 and ¢, thence
intoand up the tower, and from the top thereof
into the exhausting partoftheblower, theforce.
of which current, although sufficient to carry
the metallic vapors and gases through this cir-
cuit will be insufficient to carry any of the solid
particles of coal, ashes, and other impurities,
which are of greater specific gravity, to the es-
cape-pipeatthetop ofthe tower. Theheavier
impurities will be deposited in the chamber b,
but the lighter and more difficult to separate
will depositin the tower, from which they can
be removed at pleasure through a door, ¢, near
the bottom. From the blower there 1sa blast- |
pipe, r, which enters a cooling-chamber, s, at
an angle of about forty-five degrees, to direct
the blast of gases up toward the roof ¢ of the
said chamber, so that the direction of the blast
shall induce a partial vacuum in the lower
part of the chamber that currents of atmos-
pheric air may enter through a range of aper-
tures or windows, u, in the lower part of the
walls, which apertures or windows are cov-
ered with fine wire-gauze. By this means an |
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abundant supply of air is obtained to thor-
ouchly cool the oxide of zinc and gases before
they escape at the other end of the chamber
through pipes v, leading to the muslin or po-
rous bag collecting apparatus patented by S.
T. Jones on or about the 24th day of Febru-
ary, 1852. This cooling-chamber is provided
with doors ww, to give access for withdrawing
the white oxide, which is therein condensed
and deposited.

I have thus described the mode of construct-
ing and operating the apparatus which 1 have
tried with success, and given the height of
tower which effects the thorough separation
of the oxide of zinec and gases from the solid
impurities; but I do not wish to be understood
as limiting myself to such special construc-
tion, arrangement, and proportions, as these
may be varied without changing the principle
or mode of operation which I have invented.

I claim—

1. The combination of the chambers e, g,
and s, or their equivalents, arranged and op-
erating as set forth. -

2. The method of effecting the partial cool-
ing of the white oxide zinc and gases before
they reach the final cooling-chamber by cur-
rents of air passing through the hollow spaces
in the surrounding walls, substantially as
specified.

SAMUEL WETHERILL.

Witnesses: -
A. P. BROWNE,

SAML. GRUBB.
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