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UNITED STATES

PATENT OFFICE.

ARTHUR M. DAY, OF BINGHAM CANYON UTALL

PROCESS OF SMEL:_DING ORE AND CONVERTING MATTE.

No. 865, 333.

Spemﬁcatmn of Letters Patent.

P&ten‘ted Segt 3, 190"".

0r1g1na1 application filed Bprll 19, 1905, Serial No. 256,484, Divided and tlua application filed December 28, 1905,
- Serial No, 298,658, |

To all whom it may concern:

. Be it known that I, ArRTHUR M. DAy, a citizen of the

United States, residing at Bingham Canyon, in the
county of Salt Luke and State of Utah. have invented
certain new and useful Iwprovements in Processes of

Smelting Ore and Converting Matte, of which the fol- -
lowing is a specification, reference being had to the ac-

companying drawing, forming a part thereof.

This application is a division of my application De-
rial No. 256 484, filed April 19, 1905. |

The main objects of Lhe present invention are by the
injection into the chaxge of ore or matte of powdered
silica or other silicious material in a flueni form with an
alr blast, to keep the twyers open without drifting,
according to the usual praciice; to admit of the em-
ployment of fire brick linings in place of the silicious
linings commoenly used in canvcrtlng matte; and to

‘prevent the obstruction of the air supply or bla%t pﬁb-'

sages with the silica or silicious material.

The invention consists essentially in the injection of
powdered siiica, silicious ore or other silicious material
in a fluent form into a charge of ore or molten bath of
matte, as hereinafter particularly described and sct
forth 1n the claims.

In the accompanying drawing illustrating apparatus
sultable for perforining this process, like characters
desirrmtv the same parts in the several figures.

Figure 1 is a vertical longitudinal section and par-
tial elevation of the apparatus; Fig. 2 is a plan view of
the same; Fig. 3 1s a side elwatmn as viewed from the
left with reference to Fig. 1 of the smelting vessel or
converter bowl; Fig. 4 is a detail sectional view on an
enlarged scale of one form of twyer extension used in
connection with the apparatus for smelting ore: and
Fig. 5 is a similar view showing means for forming
twycr extensions for this purpose in another way.

a designates a smelting vessel -or converter bowl
which is made of boiler plate or sheet metal lined with
fire brick and formed at the top with a nozzle b and at
the bottom with 3 wind box or air chamber ¢.  On op-
posite sides 1t 13 provided with trunnions d and e,
which are adqptﬁd to turn 1n suitable supporting bear-
ings.

Sultable means are provided for turning the smelting
vessel or converter bowl ¢ on its trunnions for the pur-

- pose of drawing off slag from time to time, and ulti-

mately the matte or metal produced by the smeltmﬂ Or
converting operations.

A number of twyers f, extend upwardly through the

bottom of the vessel or bawl a from the wind box or air

chamber c. | |
The trunnion ¢ is made hollow and is connected. with

the wind box by a passage ¢ at one side of the vessel q,

and a compressed air supply pipe & is detachably con-

operation.

nected with said trunnion in communication with the 55

wind box ¢ through the passage ¢.

The apparatus c()mprises one or more clused reser-
voirs 4, each of which is connected at the top with o
compressed alr supply pipe j provided wiih o valve L.
At the bottom, which is preferably funnel shaped, each
reservoir is connected with one or mu ¢ auxiliary air
blast or compressed air supply mpes 4, each of its con-
nections with said pipes being plf}Vldf‘tl with a valve
m. Kach of the pipes 1 is (..E?L&Ch‘dbl} connected by a
hose or flexible plpe n with a pipe o leading through
the trunnion e, main blast passage ¢ and wind box ¢ to
one of the twyers f, to which it is attached.

With such apparatus the process constituting the
present invention is carrted out as follows: For smelting
ore the twyers fare provided with fusible 14! bular ex-
tensions p, as shown in Tig. 4, which extend from the
bottom of the vessel @ to the top of the charge, or with
some kinds of ore the twyer extensions iay b(, formed
by tamping the ore around vods ¢ w heh are tempo-
rarily inserted in the twyers f, as shown in Ji o, 5, and
withdrawn when the vessel is completely Chdrg{fd tius
leaving openings or passages througeh the ore fr o the
twy 2rs to the surface of the charge.  One of the resor-
voirsiisfilled or supplied with powdered vilica, silicious
ore or other silicious material in o {luent fox 1, while,
another may be suppiicd with fuel such as powdered
coal or coke or with oil, and still another with a flux
such as powdered Lime stone or iron ore. The vessol o
having been charged with the ove 1o be suelied, as foy
instance, with crude copper suliil ore, the charge is
dried %uﬂluently on P W prevent explorions.  Com-
pressed air is then turned on from the main supply pipe

through the main blast passaze i 1uto the wind box ¢

and the twyers S in conununication ther ewithi. The
vessel a is now tilted into Al :.011\*(*111{11,! pfjhlimu 1o re-
cetve through the nezzle b, molten matte or other ma-
terial containing suflicient Licat to starg the sthelting
Suid vessel being then 1111'11{“11 back into
an 11})11“‘ht position, the molten matte or other sul-
stance flows over and covers the top of the charge, atid
the air supplied ThlUll”‘ll the twyers undoer .__ulhur N
pressure to prevent the matte or other substance tfrom
ﬂowmﬂ' Into tirem, cones 111 contact therewith, Pro-
ducing intense heat at that point. The amduucr OP-
eration thus begins at 111{3 top of the charge and Pro-
gresses gradually downward until the entive c¢hs arge
has been melted. As the operation proceeds, the
smelting vessel is turned down and the molten slag

ccumulating at the surface is drawn off from mnv to
time Lh.rough the nozzle b to avoid material ineveaso of
the resistance to the passage of the.alr Lh/%mgh the
charge and consequent abatement of thesmelting opera-
tion. As the melting level progresses dowm ard the
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twyer extensions are melted off and the air is delivered |
to the top of thé ore next to the molten covering. When |
it is feasible, the ore is mixed so as to produce a seli-
fluxing charge, but when this is not practlcable the

flux. required to properly fuse the charge is supplied
from one of -the receptacles i by opening one or more
of the associated valves m, thereby admitting the
powdered flux into Qne or more of the blast plpes {,

from which it is carried with the air blast through the
connections hereinbefore described to one or maore of

the twyers and delivered at the top of the charge of

ore below the molten covering, where the greatest heat

is produced and maintained. The oxidation of the

sulfur and iron or other combustible substances con-.

tained in the ore, ordinarily produces suflicient heat to
smelt the ore, the operation having been started by the
covering of molten matte or other substance.

or, coke or oil i§ supplied as required from one of the
receptacles 4-in the manner above stated, this addi-
tional fuel supply being regulated by the adjustment
of the associated valve or valves m and delivered by
ihe twyer extensions to the charge where fusion is
taking place most actively. To keep all the twyers

~open, a small quantity of powdered silica, silicious ore
or other silicious material ifi a fluent form is supplied
from one of the receptacles 7 to ane or more of the
' The silica or other silicion. material injected

twyers.
into the charge while it is being agita¥ed by the air blast,
is diffused through the entire charge and brought into
contact with the iron which is contained i the charge
and with Whl(,h it combines and forms a fluid slag.

The chemlcal reaction which thus takes place through-

out the entire nmolten portion of the charge while the
demand of the iron for silica is being satisfied, operate
to keep the twyersopen. In this way drifting or thrust-
ing rods or bars through the twyers from time to time
to keep them clear, an operation that is inconvenient
and difficult, particularly in connection with an up-

right smelting vessel having twyers'in the botlom as

herein shown and described, 18 avoided.
With apparatus such as herein shown and described,

having several separate connections between each of

the veceptacles 7 and certain of the twyers, powdered
or {luent material from any one of the receptacles can be

“supplied to the smelting vessel through any or all of the

several auxiliary air blast cor nections, of one kind of

material can be supplied through two or said connec-

tions while another kind is supplied from another recep-
tacle through the third connection, or three different
kinds of material can be supplied simultaneeusly from
the several receptacles but one connection being used
with ‘each receptacle.

With the auxiliary blast pipes leadmg through the
main blast passage to and connecting with some of the

“twyers, a positive and accurately regulated Eupply of

silica or silicious material may be delivered in a pow-

dered or fluent form into-the charge in the smelting

vessel separately and 1ndependently of the main and

| auxlllaly air supply connéctions with other twyers, a,nd

in thig way the lodging of such material in and the dc:g-
ging of the air bldst passages, are avoided.

~ For the conversior of matte, as for example of copper |

_ In case
however, the ore does not contain sufficient fuel to
- maintain the required degree of heat,  powdered coal

scope of the invention.

865,333

matte, into. p'icr copper, the twyer extensions are not 'i'e-
quired, the-air with the silica or the silicious or other
material in a powdered or fluent form, being delivered
duectly from the twyers f into the lower part of the
smelting vessel or converter bowl a. “This may be done
in the same vessel after the ameltmg operation herein-

1 fore described has been completed, molten matte .

from other smelters being supplied to complete the
charge, or the matte may be transferred from the vessel
in which the crude ore has been smelted, to another
like or similar apparatus for convertmg it into pig cop-
per or other metal. |

In the conversion of the matte into copper or other
metal, the twyers are kept open the same as 1n smelt-
ing ore, by introducing powdered silica, silicious me or

other 8111(:10115 material in a fluent form through one or

more of the twyers, and the silica or other silicious

‘material in this case serves the additional purpose of

combining with iron contained in the matte and there-

by liberating the copper.

The method employed in this process of 1n]e(,tmw
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powdered silica or other silicious material in a fluent .

form into the charge, admits of the use of ordinary fire
brick or clay.linings in the smelting vessel or converter

| bowl, and thereby does away with the destructible
silicious linings which are cominonly employed in con-
| verters and are a source of trouble, expense and dan-

ger, since being 1'apidly consuined, they require fre-
quent renewal, and since if the molten charge breaks
through the hnmb it will immediately melt 'md de-
stroy the metal shell of the smelter or converter..

In place of a.single main air supply connection com-

“inon toa number of twyers, as herein shown, each of the

several twyers may have a separate air blast connection
and all or any desired number of the twyers may be con-

' nected with one or more reservoirs containing powdered
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silica or silictous ore and other material or materials in -~

a fluent form such as may be required or desirable in ad-
| dition to the silica.or silicious material for the %melimg o

and converting operations in the treatment of varmuq
kinds of ore and matte. |

Various modifications in the manner of performh
the processand in the apparatus therefor may be made;
without departing Irom, the principle and intended

*

I clalm

1, The 1}11:3(,95:1 of Smt‘ltln“' ore and converting matie,

consisting in forcing air
powdered silica or silicious

“into the charge and injecting
material in a fluent form

through one or more twyers with an air blast separate

and distinct from the air supply to 91t11e1 twyers, stxlmtan-

hdlly as descer 1hE'u '

. The process of bmeltlng ore and l{w'-pmg the twyers
ﬁpen consisting in bﬂvermg the charge of ore with a moi-

ten substance contiining sufficient heat to start fusion uf -

the charge, supplying air to the charge at or near thé melt-
ing level as fusion progresses downward, and injecting

“powdered silica or silicious matorml in a fluent form with

an air biast delivered at or near the meltmg level through
one o more twyers separate from the air supply to uther
twyers, substantially as described.

In witness whereof 1 hewto aflix my ugn&ture in Pres-

fence of twc- witnesses,

.  ARTHUR M. DA ‘.

Wlme%e"-,

eNsy J. MULLﬂh ." , 1
JosurH DEDERICR. ~ M. T
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