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 IMPROVEMENT IN FURNAGES FOR ZINC-WHITE.

Lo all whom it may concern:

Be it known that I, SAMUEL WETHERILL,

of Bethlehem, in the State of Pennsylvania,
have invented certain new and useful Im-

- provements in Furnaces for the Production of-

the White Oxide of Zinc by the Direct Admix-
ture of the Ore with the IFuel, of which the
following is a full, clear, and exact description,
reference beinghad to the accompanying draw-
ings, making part of this specification, in
which— - _ .
Figure 1 is a perspective view of the fur-

nace; Iig. 2, a longitudinal vertical sectionin

the plane of the axis of the grate; Fig. 3, a
~vertical cross-section, and Fig. 4, a horizon-
tal section taken above the grate and bed of
the furnace. | . .
The same letters indicate like.parts in all
the figures, = . S
- In the process of manufacturing the white
oxide of zinc by the admixture of the ore with
the fuel invented by me, and for which I have

heretofore made application for the grant of

Letters Patent, I discovered that for the prac-
tical working of that process it was necessary
- to have the bed of the furnace on which the
‘charge of mixed ore and coal is put perforated
- with numerous small holes leading to a blast-
chamber below, so as to subdivide the forced
blast of atmospheric air, and thus produce a
multiplicity of blow-pipes, each concentrated
upon a small proportion of the charge to ef-
fect the combustion of the coal at an intensity
sufficient to decompose the ore and vaporize
the metallic ingredient, and to furnish a sup-
ply ot atmospheric air sufficient not only to
produce the required intensity of combustion,
but to reoxidize the zinec as it is given out in
the form of vapor; and I also discovered that
16 was necessary to the practical working of
this process that the formation of slag to any
considerable degree on the surface of the per-
forated bed should be prevented.

In view of the process to be worked and the
effects required to be produced, my invention
congists in making the whole or a part of the
bed of the furnace so that it ean be vibrated
during the working of the furnace to prevent
slag from forming and adhering to the bed of
the furnace. - | o .
- My said invention does not consist simply

in making the whole or a part of the bed of a

o

| furnace so that it can bevibrated, as the grate

for the fire-place of a stove or furnace made
to vibrate for loosening the elinker has long
been known, but my said invention consists
in giving a vibratory motion to the whole or
part of the bed of a furnace used for the man-
ufacture of the white oxide of zine by the di-

rect admixture of the ore and fuel placed ona

bed perforated with numerous small holes,and
combined with a forced blast, which passes to

| the mixed ore and fuel in numerous small

forced jets to effect the combustion of the fuel,
the decomposition of the ore,the vaporization

| ot the zine, and the oxidation of the vapor thus

evolved., - | - o
~In the accompanying drawings,a represents

the body of the furnace in which the process.

18 to be worked, and b the air-chamber below, -
in which a forced blast of atmospheric air-is

to be introduced from some suitable blower
through an aperture, ¢, in the front wall, and
entering the air-chamber b through an aper-

‘ture, d, in the side wall ¢, governed-by a slid-

ing damper, f, operated by a rod, ¢, which
projects in front. The walls 2 & from the foun-
dation up to the line 4 may be double, with
an air-space, j, between them, and at the top
of these walls,at the level of the line 4,is placed

‘a metal plate, £, which forms part of the bed
of the furnace. Over the edges of this plate

the side and end walls aré carried to the re-
quired height to form the body of the furnace,
which i8 arched over, as at I, leaving an aper-

ture, m, to carry off the produects, as may be

required. The metal plate or part of the bed
% Inclines downward for a short distance atan
angle of about forty-five degrees from the side
and.end walls, the lower edge of the sides be-

ing parallel and the ends presenting segments

of circles to correspond with the upper sur-

Tface of a plate, », which is placed under the

inclined sides of the plate%. This plate n is
1n the form of a segment of a cylinder extend-
ing the whole length of the inside of the fur-

nace, and its. inner periphery is secured to -

arms o, projecting radially from a horizontal

shaft, p, hung in suitable boxes in the end

walls, one end of the shaft extending through
thefrontwall and there provided with a crank-
arm to receive & connecting-rod from some

‘suitable motor by which it can be vibrated

during the working of the furnace. The vi-
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br&tioﬁ;’should be very small—say about one- | the effect of which will be to prevent slag

quarter of an inch at the periphery of the cy-
lindrical plate n.

In a suitable establishment for the manu-
facture of the white oxide of zinc several tur-
~ naces can be erected in a line side by side, so
that all the crank-arms can be operated by one
connecting -rod from the steam-engine em-
ployed for working the blowers. When the
cylindrical plate » is in place, its outer peri-
phery will just work freely under the edges of
the inclined parts of the plate k&, and these to-
gether constitute the bed of the furnace, and
should be perforated all over with heles of
about one-quarter of an inch in diameter af
the upper surface and larger below, and about
one inch apart from center to center. It 1s
important to make the holes conical and smail-
er at top than at bottom to prevent clogging.

In starting the furnace a thin layer of an-
thracite coal, of the size known as ‘‘ chestnut-
coal,’”’ 18 laid on the perforated bed andignit-
ed, and then a layer of mixed coal andore put
on top to the depth of about three inches.

The manner of preparing and working the
charge is to be conducted as fully described in

my application for a patent for the processof |

manufacturing the white oxide of zine, and as
18 well known to the manutfacturers of the
white oxide of zine, having been practiced ex-
tensively at Bethlehem, Pennsylvania. Dur-
ing the working of the charge the blast of at-
mospheric air must be continued, and the
shatt vibrated, to keep the plate n, on which
the main part of the charge rests, in motion,

from forming and uniting on the surface of
the perforated bed, and thuskeep the perfora-

tions clear for the free passage of the blast. In

this way the serious inconveniences arising
from the accumulation of slag and its adhesion
to the perforated bed is avoided.

The perforated plates k and =, constituting
the bed of the furnace, may be made of series
of perforated bars fitted side by side; and al-
though I have made them of metal, I do not
wish to confine myself to metal, as other re-
fractory substances may be substituted.

It will be obvious that instead of making . ..

the vibratory part of the perforated bed inthe
form of a segment of a cylinder 1t can be
made flat and vibrated in a horizontal plane
instead of a cylindrical plane; but I do not
claim such form. |

What I claim as my invention, and desire
to secure by Letters Patent, 18— .

Making the whole or a portion of the bed
of the furnace to vibrate for the purpose and
in the manner substantially as described, but
this I only claim when the bed is perforated
with numerous small holes, and when used in
combination with a forced blast of atmospher-
ic air, which passes to the charge of mixed ore
and fuel in numerous small forced jets, sub-
stantially as and for the purpose specified.

SAML. WETHERILL.

Witnesses:
- WM. W. MEREDITH,

J. 5. RAUCH.
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