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UNITED STATES

PaTeEnT OFFICE,

THOS. D. WORRALL, OF CENTRAL CITY, COLORADO TERRITOR

IMPROVED APPARATUS FOR DESULPHURIZING QUARTZ.:

Specification forming part of Letters Patent No. 57,426, dated Angust 21, 1866,

To all whom it may concern :

Be it known that I, THoOMAS D. WORRALL,
of Central City, in the county of Gilpin and
Territozy of Colorado, have invented certain
new and useful Improvements in Furnaces for
Desulphurizing Quartz Rock, Pyrites, and
other metal-bearing substances and 1 do here-
by declare that the following is a ftull, clear,
and exact description thereof, reference being

had to the accompanying dr&mngs and to the

letters of reference marked thereou

My entire invention relates to a desulphuriz-
ing-furnace so arranged that it will not only de-
sulphurizequartz, butalsosavethe gasesdriven
from the pyrites and sulphurets for the pur-
pose of converting them into sulphur, sulphu-
ric acid, bisulphide of carbon, and any other
chemlc&l compound of 'W].lth they may be
made to form a part.

In the accompanying drawings, Figure 1 is
avertical section of the desulphurizing- furnace
built in a square form and of any suitable fire-

proof material. Fig. 2 is the inside of a spi-

ral furnace with double flue, for the purpose of
securing either a double lame, through which.
pulverlzed quartz pyrites or other metal-hear-
ing substances may fall while in contact with
the flame, or through one of which flame may
ascend while through the other quartz de-

scends without coming in contact with the
flame.

In Fig.1, A is a fire-place in the furnace, for
generating heat and flame. @ « are openings
in the sides of the fire-place, through which the
flame escapes into the lue. BB B B are an X-
shaped flue, up which the fire and smoke pass.
C O are continuations of said flue. D D are a
V-shaped receiver, with an opening at the bot-
tom, (marked d.) ILisaninverted-¥-shapeddis-
tributer suspended by a hinge on the distrib-
uting end of a muifle-furnace, or securely fast-
ened 1n that position. X K are fan-shaped dis-
tributers, made to revolve at the base of the
distributer X, or in any other part of the fur-
nace 1n which they may answer the purpose.
(G 1s a continuous muffle-furnace surrounded
by the flues C C. H H H H are blow-pipes
extending across the whole throat of the fur-
nace, designed to operate in the flues B B and
to condense the flames upon each other imme-
diately under the opening of the receiver,

| (marked d.) 1listhe wall.of the furnace, which

contains the spiral flues seen on Fig. 2. J J
on that figure are openings designed to receive
the fire and smoke from the upper and IOWCL
flues, C C, in Fig. 1. |
K K in I‘ln' 2 1ndwate the direction of the
spiral flae from which the sulphurous gases
escape from the mufiile-furnace G in Fig. 1.
K’ 1s an opening, through which the gases es-
cape to and down the center of the furnaee,
passing out of the bottom of the flue at L in
Fig. 1 into an ordinary receiving-chamber.
(Not shown on the drawings.) M is aflue, built
on the outside of the upper part of the fur-
nace, for the escape of the smoke and carbona-
ceous gases from the spiral fiue J, and descend-
ing to and joining the otherflue at I.. N is a
small furnace, also connected with the flue M.
(O is an escape-tlue, passing from M into a chim-
ney-stack. P is an escape-flue, passing from
the flue K into the chimney-stack. QRS are
gates or dampers to turn both gases and smoke
into the chimney-stack when not required for
other purposes. T 1s a chimney-stack. U 1is
a receiving-hopper, through which the pulver-
1zed quartz 1s passed to the furnace.

"Having given a description of the diiferent
parts of my furnace, L now proceed to de-
scribe 1ts operation.

I start a fire in my fire-place at A, from

i which the ilame. ascends through the open-

ings on either side at @ «. The drums or air-
generators being also set in motion, the blow-
pipes operate in the confined ﬂues B B and
condense the flames upon each other below d.
The flames then continue up the flue B, heat-
ing the receiver D, the muffie-furnace G and
the spiral flues J and K, and are either con-
ducted into the receiver t]u oungh L by closing
the valve O or permitted to pass into tha
chimney-stack™. At the same time the quartz
is passed into the hopper U, and enters the
spiral fiue K, passing over the heated surface
which forms the floor of that fine, where it is
dried and partly heated. From thence i1t falls
into the continuous muiile-furnace (&, and af-
ter passing through it is delivered ounto the
V-shaped dlstrlbutm o-plate E.
The object ot hannmn the plate upon a pivot
or hinge is to secure equa-l distribution of the
quartz.
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.. under the chute, and thus regulate the exact | = Having thus deseribed my invention and = = =
amount of quartz desired to. “How down each | the,-. mode of carrying it into effect, what I i
~valve. By this plate the. qu&rtz 18 delivered elmm, and desme to secme by thters Paﬁcent PEEE N
~ ontothediamond-shaped receiver atits widest | is— o - SRR
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5. The V or diamond shaped receiver, with

soas to use them in the manuiae ture of sulphul y

sulphurw acld, bisulphide of carbon, or any
other chemical compound 1n which the5r can
“be used. These sulphurous gases are con-
ducted down the flue K/, and pass through to
L, where they are mixed with the fumes or
gases created in the combustion of fuel in the
fire-place A, or by the combustion of carbon-
oil or any othel carbonaceous substances gen-
erated 1n the small furnace n, and thence into
any ordinary receiving-chamber, for the pur-

pose of being converted into the chemical
compounds above named.

My object in these devices is to mtroduce |

- metal - bearing ores to gradually- increased
heated surfaces and flame, and to keep them
in contact with said surfaces a sufficient time
to insure that sulphur, arsenie, and other sub-
stances that prevent suecessful amalgamation
-have been removed before submitting them to
that degree of heat at which there may be
danger of the sulphur and iron contained in

the ores forming a flux,in which the gold and

silver may be embudded as in a matrix, from

which they could nog be extracted Wlthout
great difficulty.

I do not desire to confine myself to the com-
binations shown in this furnace, but wish to
use each part of the furnace singly or in any

other combination that may be desired ; neither |

5 '?pelfar&ted ‘base, - for the purpose of 'heatmg; S
| quartz or other: metal - bearing substances

or more blow-pipes playing from opposite di-
rections, or upon a hearth upon which flame
has been condensed by blow-pipes. |

6. The revolving fan-distributers in the V
or diamond Shaped recelver in flues in a muf-
fle-furnace or in an open-chimney stack, for
the purpose of suspending pulverized quartz
and other metal-bearing substances in their
downward descent, and of distributing the
same 10 or upon heated surfaces or through
flame, for the purposes set forth.

7. In combination with the V-shaped re-
ceiver D D and the spiral furnace I, a continu-
ous muffle-furnace of any shape or dlmen sions—

‘horizontal, semi-horizontal, or perpendicular—

through which ores contmnmn sulphar or other
volatile agents may pass, for the purpose of
simple desulphurization, or for the purpose of

driving off sulphur, arsenic, or any other chem-

ical ag ent which 15 may be desirable to save
for sclentlﬁc or commercial purposes.

8. One or more inverted-V-shaped plates,
either firmly built in the flue or suspended by
hinges at the distributing end of a muffle or
other furnace or ordinary spout, for the pur-
pose of distributing pulverized quartz falling
upon 1t, in the manner and for the purposes
set forth

9. The V or diamond shaped receiver D D,

S ;when passmg over 1ts mner Surface whlle th‘e? RN

. @to he&ted pla,tes thmugh smaple ﬂame through EERES

flame condensed upon itselt’ by'meansi of two ' =

F
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in combination with the inverted-V-shaped dis-
tributer K, for the purpose set forth, or any
other similar purpose.

10. The spiral furnace, with either a double
or single flue, for the purpose of securing a
stow and gradual descent of pulverized quartz
or pyrites while fire is ascending in or uuder
said flues. .

11. So construeting said spiral furnace and
the conducting-flues connected therewith that
while heat and flame are ascending one flue
and the quartz, sulphurets, or other metal-
bearing substances are descending the other,
sald substances shall not only be freed from
their sulphur for the purpose of metallurgical
success, but the sulphurous gases and other
volatile agents may be collected and converted
into any chemical or commercial agent of which
they may be made to form parts. -

12. Desulphurizing ores and driving from
them arsenic and other chemical agents, for
the purpose of securing sucecessful amalgama-

tion and chlorination or smelting,and, simulta- |

| neously with this, converting the sulphurous

gases, arsenic, or other agents into useful arti-
cles tor chemical or commercial purposes.

13. Conducting the gases arising from the
combustion of carbonaceous substances which

‘have been used to supply heat for the desul-

phurizing-furnace into a receiver, to be nnited
with the sulphurous gases, for the purpose set
forth. | |

14. The furnace N, connected with the con-
ducting-pipes M and K’, for the purpose of
supplying any deficiency of earbonaceous gases
that may be lacking from furnace A, for the
purpose set forth. -

15. The use of carbon-oil for the purpose of
supplying the equivalents of carbon necessary
to the manufacture of the chemical compounds,
as set forth. |

THOS. D. WORRALL.

Witnesses:
Jos. L. CooMBs,
EpM. F. BROWN.
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