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To all whom it 'ma,y concern: ] 8isa hopperin thebottom of the crucible 4.

~ Beitknown that I, HENRY H. EAMES aciti- | 9.isa receptacle or car leeated below the

~zen of the United States, residing at Balti- eruelble
- more, in the Stateof Maryland, ha,ve invented { - 10 is a collar or ﬁttmn* funnel connectmﬂ'
- 5 certain new and useful Improvements in the 3 the hopper 8. with the leceptacle or car 9. 55

~ Process of Desulphurizing Metallic Ores; and | 16 is a sleeve surrounding the collar 10 se- |
I do declare the following to be a full, cleal cured to the under side of the frame-work of

- and exact description of the mven‘rlon sueh the crucible and employed for the purpose of |

- aswillenable othersskilled in theartto which securing the car 9 to the lower end of the col-

- 10 it appertains to make and use the same, refer- | lar 10, 6o
- encebeing had tothe accompanying drawings, | . 11 is a closing slide which enters a slot be-
“and to the figures of reference marked: thele-; low the cruclble 4 and sepmates er uclble 4

on, which form a part of this specification. from receptacle or car 9. -
| My invention relates to processes for refin- |  12—12 are electrodes Generally made of car- |
1§ 11:1 , purifying or discharging impurities from- bon rods, extendingintothecrucible 4through 65
- mmera,ls and metallic ores and also to the ex- | the cover 13 and connected by wires 14——-14
~ traction from those ores or other substances | to a dynamo or battery 15. The cover 13 is
~eontaining it, sulphur, in a liquid or semi- 'hermetlcally sealed so as to prevent the ad-
hqmd form a,ncl by means of which the metals | mission of air. The slide 11 is fitted so as
20 in the ores will be lefb in a state approxi- | to make a hermetical seal at the bottom of 70
n mately pure. { the crucible and the receptacle or car 9 is fit- |
I have obtained BlltlSh Letters Patent of | ted helmetlcally to the throat or funnel 10.
- October 16, 1888, No. 14,837, for improve- | The whole is so arranged that when a charge
. ments in the process of and apparatus for ex- | of ore is. placed in the crucible 4 it will be
25 tracting iron from its ores and in obta,mmﬂ'-. entirely out of contact with the atmosphere 75
; by—products ' - | and it may be heated and treated by the ac- -

- Figure 1 represents an elevatlon partlally, tion of the heat and current at a compara-
. in section of the furnace used for carr ymg uvely low temperature and in the presence
“my process into effect. Tig. 2 is a plan view only of its own self-generated gases..

B 3‘3 of the same Pdftl&lly 1n seetlon Itis well known tha,t sulphur emstﬁ in many 8o
- The view shown in Fig. 1 replesents a sec- | earths and ores throughout the country. DBy |
_ ~tion of Fig. 2 taken on the line g—z. my method I place theoresor other substances

~ In the drawings 1 represents a fumaee 2 | containing the sulphur into a closed recepta-

- the fire chamber or stack which is closed at cle so as exclude the air and then apply heat
35 the top by a slab 2* which separates the por- | thereto while the air is excluded, and a cur- 85
- tion of the stack 2 from the portion of the | rent of electricity, by means of. whlch the sul-

- stack 7 above it and causes the fire to be de- |- phur is separated or eliminated, and the metal
ﬂected through the fire-passages 3 into the | is left in a gangue or matrix.
- fire - passage amund the crucible and out| The 1mpu11t1es which exist in these ores or
| 40 through the fire passages 6 into the portlon earths are numerous and may be classed un- go
- Tof the stack. | “der the general head of substances other than
- 3--3 are flue holes commumcatmw from the | metals. Manyof them contain sulphur;some
~stack 2 intoafire space surroundmﬂ*each cru- | of them phosphorous,and some of them both
 cible 4—4—4., 5isafire-wall in the fire space I sulphur and phosphorous.

45 around said crucible which will deflect the| A deseription of my. method of:- t1 eatment 05
- fire and cause it to surround.the crucible. as applied to what are known as the sulphide
- 6—6 are fire outlet holes by which the fire | and oxide ores will be sufficient -to illustrate
- and products of combustion. escape again | the entire process which consists in placing

- into the stack 7 which 1s a continuation of | the ores 1n a closed vessel to exclude the ailr
) 'Ro stack 2. - R and subjecting them while so inclosed to the 100




- elther in gaseous form combining with other
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elements or are driven out as in the case of

the sulphide ores, where the sulphur is dis-

charged in a aem111qu1d form.

IWI]lﬁI‘St describe the operation of my pro-

cess with the sulphide ores and afterward with
the oxides. I take the sulphides and break

up the lmﬂ*e Iumps into convenient shapes
and sizes a,nd place them in a closed retort.

"T'his retort may or ‘may not be provided with

means for dischar ging the air within it; in
general practice the alr in the retort will “ut

injure the process, but 1t is important to have
1t sealed so that air cannot enter during the
Tthen heat the ores

operation of the process.
while thus inclosed and subject the mass to
the action of an electric current while heated
and excluded from the air. The result is that
the impurities are dlseharn'ed from the ores;

the sulphur falling by gr amtv to the bottom’

in a lignid or semlhqmd form to be utilized
as required and leaving the ore in the shape

~of afriable spongein wh ich the gold and some

_other metals remain in a pure or nearly pure
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ferent process.

state mixed in the gangue or matrix to be sep-
arated from each other by another and dif-
'I'he process also applies to
what are known as arsenical ores. This sul-
phur may be obtained from ores or earths
which have no value except for the sulphur
they contain, or it may be obtained from ores
containing v aluable metals,sachasareknown
as the sulphlde ores eontammw gold, silver,
copper, iron, &c., separately or in combina-
tion,In Whl(,h la,tte1 theyare sometimes called

- ¢om plex ores.
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I cannot state the degree of heat reqmred
or the intensity or quantlty of the electric
current, except approximately. Ibelieve, but
do not know the fact, that a heat sufficient to

‘melt the sulphurin the ores will be suffi cient;

in practice I open the furnace doors and see
that the retort containing the ores is about a

cherry red in appearance; then I know that
the heat is sufficient for pmctlcal purposes,

and that good results will follow, but I am

not prepared to state that good results will

not follow from a lower or hwhel degree of
heat, so long as it isnot sufﬁment to Volatlhze
the sulphur or fuse the metal. I have also

found that a current of fifteen ampéres will |

answer all practical purposes for each retort,
but cannot say that more or less than thls
will not answer in degree. The degree of
heat and volume or intensity of the eleetnc

current will in some cases vary according to |

the ores used. In the case of the oxide ores

this same process may be performed, varied |
rightly tosuit the characterof the ore.
ores contain oxygen, many of them sulphur

and some of them both suiphur and phos-
phorous. When these ores do not contain
sulphur, I mix with them a small quantity of

carbon and subject them tothe same stepsor |
-stages of the process, viz: Put them in a re-

These | |

performed with less..

and forms sulphate of lime.

mixture to facilitate the process. |
consequence how the heat is apphed so that
the air is not allowed to-come in contact with

per and other metals.
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subject the ores to the action of heatand elec-
tricity. The ore in this case is left as in the

friable sponge in which the metals remain in
a pure or approximately pure state mixed

with thegangue or matrix to beseparated from
each other by another and different process.

The quantity of carbon mixed with the ore
will depend much upon the character of the
ore.

with. More than this however would not
hurt it, and in some ores the process may be

this case the sulphur does not run outin a
semi-liquid state, but combines with the lime

I have practically performed the pro--
cess-with avout five per cent. of carbon there-

When these ores con- -
tain sulphur I mix them with lime or ]im'e-
stone, and treat themin the same way, but in

“action of heat cmd electricity, by means of | ceptacle and close it to exclude the air and
which the foreign substances are eliminated

case of the sulphide ores in the shape of a
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The metal how-

ever 1sleftin thesame eondltlon inthe gcangue

Carbon may also be added to the
It is of no

or matrix.

the ores during the process, nor how the elec-

triec current is applled to the mass so long as
it 18 heated to a proper temnerature, and ex-
cluded from the air.

The process is appli-
cable to ores containing iron, gold, silver, cop-

Itwﬂl be seen tha,t the
steps or stages are the same throughout, viz:

The inclosing of the oresin a receptade to eX-
clude them from the air, and subjecting them
to the action of heat and electricity while so
inclosed. It will alsobeseen that the product__
left in the receptacle is the same, viz: the
cold and some other metals are lefi} in the
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gangue or matrixin a pure or apprommately |

an additional produect, a pure or approxi-

'-;pure‘sta;te, to be separated therefrom by any
other process, but in the case of the sulphide
ores subjected to this same process there is

I10

mately pure sulphur which in leaving the ore

has run out and dropped into its reeeptaele
The subject matter of my invention may

therefore be directed to both the purifying or

separating of the metals and also to the ob-

taining of the sulphur, both of which are ac-

comphshed by the same process 1nvolvmg the

‘same serles of steps or stages performed upon-_

the ores.
The process involving the treatment of

~oxide ores above descrlbed by the use of car-
‘bon has been made the subject-matter of an-
~other application filed by me March 15, 1898,

Serlal No. 466,019.

‘WhatI clalm , therefore, and desire t0 secure
by Letters Patent 18—

icient to fuse the ore and

an electric current.
2. The method or process of purifying or
refining sulphide ores or mmerals contammg

1. The method of eliminating impurities
and foreign substances from meta,llle ores, by
placing them in an entirely closed vessel and

subjecting them while s0 inclosed to the ac-
tion of heat insuft

TI§
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- receptacle out of contact with the atmosphere

~and subjecting the same while so inclosed to

the action of heat and an electric current,

‘whereby the sulphuris discharged in allqmd

or semi-liqguid form and the gold and some
other metals are left in the gangue or matrix

~-1n a pure or approximately pure condition.

Lo,

- 3. The method or process 0E_’0btainingsul¥

phurfrom mineralsor metallicores which con- ;

tain it, by first placing the oresin a closed re-
ceptacle to exclude the air and subjecting

‘them while 80 inclosed to the action of an

electric current and a heat sufficient to lig-
uidize the sulphur, whereby the sulphur is

~ disceharged in a liquid or semi-liquid form.

4. The method or process of purifying or

~ refining oxide ores containing sulphur by in-
_closmﬂ' sald ores with a sultable quantity of

20

- taet with Lhe atm osphere, and snb,] ectmfr them

lime or limestone in a receptacle out of con-

the metals are leftin the gangue or matrixin
a pure or approximately pure condition.

5. The method or process of purifying or
refining oxide ores containingsulphur by mix-

ing them with carbon and lime or limestone,

then inclosing the ores in a receptacle out of

contact with the atmosphere and then sub-
jecting them while so inclosed to the action
of an electric current and a heat insufficient

to fuse the metals in the ores, whereby the
metals are left in a pure or apprommately
pure condition in the gangue or matrix.

In testimony wher eof T affix my signature in

presence of two Wltnesses

HENRY H EAMES.
W1tnesses:
. JNO.T. MADDOX,
- WM. L. BATLIE.

sulphur,byineclosing said minerals ororesin a | while so'inclosed to the action of an electric
carrent and a heat sufficient to eliminate the
sulphur without fusing the metals whereby
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