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o all whom it may corncern.:
Be it known that I, WirLLiaAM B. MIDDLE-

'TON, mining engineer, a subject of the King of
Great Brlmm I esmhng at 37 Walbrook, in the

city of London Engiand, have invented cer-
tain new and useful Improvements in the
Treatment of Zine or other Ores, Chiefly for
the Direct Production of Zinc- W hite, of which
the following is a specification.

This invention relates to improvenients in
the treatment of zine ores, mainly for the di-
rect production of zine-white therefrom.

Acemdmo to the said invention the ore is ;

treated ﬁlst by a preliminary heating opera-
tion under the action of the fuel-gases and

directly to the fire, where it rests on top of
the incandescent fuel, which forms a deep
mass analogous to the charge 1n a gas-pro-
ducer, a SeGOIld fresh quantit-y of ore taking
its place for the heating stage. The ore rest-
ing on the fuel immediately begins to give oft
zine-fumes, which are collected in any suit-
able way. Then a further charge of fuel 1s

added, and on its becoming incandescent the

second quantity of ore above méntioned is
raked onto it, the place of thisore being taken
by a further charge ready forthe heating, and
SO On.

The furnace for carrying out the process
may be of the reverberatory type, the fuel-
chamber being made deeper than usual, so
as to form, as it were, a gas-producer, while
the bridge is dispensed with, so that when
the heatmo has taken placeonthe hearth the
charge can readily be raked directly into the
fire. The fire-bars may be arranged to be
turned over to break up and free the clinker
and ash.

The invention will be more readily under-
stood by reference 1o the annexed drawings,
in which—

Figure 1 is a 101101t11dlnd1 section of a fur-
nace suc_has 1efe1led to; and KFig. 2 is-a de-

tail perspective view, illustr atin a conven-

~ient arrangement of rotatable fire-Dars.

The 1
of such a size that it will hold a body. of fuel,

say, three feet in depth. The hearth b of the
furnace extends, say, horizontally or at a
slight upward inelination from the upperedge

then when sufficiently heated is transterred:

ITe- ehmnbel ¢ of the furnace is made |

1

l,

of the bearer-bars.
the furnace 1s at work without removing the

of the f ui‘*naee, there beingno ﬁre-bridge,'sueh |

as usually used to separate the two. At con-
venient positions in the walls of the furnace
doors ¢ are provided for the charging of the
ore and fuel and for the insertion of the rakes
for transferring the ore from the hearth onto
the fuel. The door shown in section on the

left greatly facilitates the raking forward of

the charge onto the fire. In some cases one
or more hoppers may be arranged, as indi-

cated in dotted lines, to facilitate the charg-
1ing of the furnace.

The orate-bars d may conveniently be ar-
1anﬂ'ed as shown in Fig. 2, so that they can
be turned around on thelr axes from time to
time to enable them to free themselves from
clinker and gangue. For this purpose they

| may be sqﬁare, round or other suitable sec-

tion and be seated in shallow V - shaped re-
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cesses or noteches in bearer - bars e, beyond

which their extremities extend, as shown.
Each barisadapted to be turned around on its

axis from time to time by means of a suitable

lever applied to its extremity, the arrange-

75

ment shown for this purpose consisting of a

transverse hole 7,
can beinserted..

thus turned their edges tend to break up any
matters adhering to them The distance be-
tween the bars can be adjusted, say, accord-
ing to the amount of gangue in the ore, by
placmﬂ them in dif erent recesses or notches
This can be done while

bars simply by forcing their ends, say, into

the recess next or next but one to that in

which they may happen to be. |
The furnace-roof is substantially like that

| of an ordinary reverberatory furnace and the

hot gases from the fire follow the direction in-
dicated by the arrows in the usual way; but

| the flue ¢ instead of passing directly to .the

chimney leads first to a suitable condensing-
chamber (or chambers) for the depomt of the
fume and the collection of the zinc-white.

In working the process the furnace is first

in which the end of the'lever |
Obviously when the barsare
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charged mth coke, anthracite, or a mixture -

of the two to the full depth of, say,' three feet
and is brought to a tull white heat or incan-
descence. Meanwhile a charge of ore, such

as roasted blend, oxidized ores, or calamin, 18
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‘burning

placed on the hearth in the position indicated,
and when it has been heated by the burnmn'
gases from the fuel-chamber it is raked for
ward onto the fire and a fresh quantity 1s
placed on the hearth. The zinc-fumes are

produced immediately and pass through the
furnace to the flue g and the eondensmw-

chamber, where the zinc-white collects and
whence it is removed at intervals. As soon
asthe emission of zine-fumes beginstoslacken
a further quantity of fuel is thrown onto the
fire. Whenthisreachesincandescence,which
it does very quickly, the charge of ore from
the furnace is raked onto it and is replaced
by a fresh charge in the manner referred to.
The gangue and waste matter from the ore de-
scend through the fire and fall out naturally
or are removed by rakes or by rotating the
bars in the manner described. The great
depth of fuel constitutes, in effect, a gas-pro-
ducer, and the gases therefrom besides hav-
ing a stro.np wdumng action on the ore burn
with a perfectly clear smokeless flame in the
furnace, and hence while they heat the in-
coming charge efficiently they do not in any
way contaminate the zine-white or impair 1ts
purity. The character of the flame can be

varied at will by regulating the amount of air
admitted to the fummce The draft em-
ployed is preferably simply a natural one,
due to the chimney, and it is kept as light as
possible to avoid the drawing over of any fine

“dust or ash from the fuel.

It will thus be seen that the furnace 18 ca-
pable of being continuously charged with fuel
and the gangue or clinker continuously dis-
charged without withdrawal of the fire-bars
or in any way impeding the operation, while
the hearth can also be continuously charged
with ore. The quantity of alr necessary for
the oxidation of the zinc-fumes can be regu-
lated by means of the doors, and these fumes
above the ore on the hearth natu-
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| rally assist in heating it, and thereby effect
45

a saving in fuel.

Althoun‘h in the foregoing descmptlon ref-
erence is made almost exelusively to the
treatment of zinc ores, yet it is to be under-
stood that the invention i1s applicable to the
treatment of various other ores capable of
yvielding a volatile fume which can be recov-
ercd by condensation for industrial purposes.

WhatIclaim,and desire tosecure by Letters

1. In the treatment of zinc (01' other) ores,
the process which consists in firgt heating fhe
ore by means of the fuel-gases, then Vola,til-

izing the zinc in the form of zine-fumes by

transferring such ore directly onto the fuel,

and then condensing and recovering the said

fumes, substantially as described.

2. In the treatment of zine ores to produce
zine-white, the process which consistsin heat-
ing the ore, transferring the said ore In a
layer onto the top of the fuel previously ig-
nited till it burns clear, reducing it directly
in contact with such fuel, adding a fresh
layer of fuel when the ore is spent, heating
a fresh quantity of ore and transferring 1t to
the fresh fuel and so on, Substantm]ly as de-
Scmbed |

. The treatment of zinc ore by 1'e(1u(3111n
the ore in a layer on top of the fuel, hea,Lmn
the next charge of ore by the flames a-nd bul’*n-
ing zinc, adding a fresh layer of fuel when
the ore is exhausted, transferring the newly-
heated ore onto the top of the fresh fuel, and
soon and condensing the burning-zine fumes,
substantially as deserlbed

In testimony whereof 1 have hereunto. set
my hand, in presence of two subseribing wit-
nesses, this 13th day of December, 1901

- WILLIAM B. MIDDLETON.

Witnesses:

C. BARNARD BURDON,
WALTER J. SKERTEN,
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