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T aZZ whom it ma'y ”omem

‘Be it known that I, Frass AL C. SariTH, 4

mtuen of the. Umt@d btatth- 1'@51{1111*1* at Bal-
timore, btglte of ‘\Lu‘vl.;md have 1111*{311‘{0(1
certain new and sseful 111‘1)1()?{31‘1111’(5 11y
~ Bessemerizing of (()ppel Matte; and I do
hereby declare the following. io be a full,

clear, and exact description ot the 111‘@*@11*1011.,'

stch as will enable others skilléd in the art
to which it apper tains t() 111.-.111& ana use thv-‘-
samie. - -

In an :11)1)11&1‘:1{}11 fm*' Letters Pateut of
the Dmted States; ﬁled by William H Peirce

and myself jointly, under date of June 13th,
1908, . Serial, Number 438,286,

;;;;;

- provements in. the bessemerizing of ‘copper.

matte in.a (*(kutu" havuw ‘. unn eoricdi-

hle lmmﬂ, W hmh lmprovement% mif‘{ﬂve the-.

.....

converter .:md the preservatmn int fmt of the’
"com*etter 111111‘10' frs 1t expanm and contraets!

under the chqnmng heat conditions to which

it is subjected, by conducting the air blast
required for the blow thmnﬂh the non-cor-
and dehve*'mn it ‘mto the
charge, Whlle at the same time ﬂ*mrdmw it,
wdmlnﬂ' transit, through the lining

rodible lming

diminution of it volume and leakafre mto
‘rhe hody: of the hnuw. —~

In carrymng out, on.a Lmnm{,mnﬂ c;cale
“the. bessemerizing of copper matte in a.con-

. verter having a . n{)n -corrodible lming, and

; .w1t11 the employment of an acid flux, T have

.”355' nscmtamed that the .integrity. of the hing

IS T further end.«mﬂ‘ered by the action of the
. slag pmduc"ed ﬁurmﬂ' theé opetation, unless

40

,the Process 18 ctmducted under stich wndl-:
tions, hereinafter specified, as will insure

against the attack of-the s hﬂ* upon thelining.

These mndltmm may be bmeﬁv summarized

L A8.CONSIS tmﬂ‘ 1 SO DIOpGI‘UOHH‘Iﬂ' the amotnit
and ehwacter Uf the %111010115 ﬂu\ added to

t{:» the v ()]nme ot the .;111' blac;t adn‘uttul dm ing
ithe sme}tmw blow fhat thé' silicious flux will-
ot only, fu]ly subserve its function of flux-"

L Ang ihe iron and of ad(‘hnﬂ‘ 1ts own’ content

, ,ot matte- formmrr mater ml to' the' bath, but
50 ]
being. readﬂy pouwd off and pmdu(:lh]e at I
'qm I a temperature that it will not substan-

will forny a thm and fluent slag ea pﬂble of

Hy flttacl{_ the non- corrodible ]mmg. *

ﬂﬂam% |

Speclﬁcatwn of Lettem Paient.

Apph%tmn ﬁled Getober 1, 1909,

F o

i

into white. metal.
stituents thus suppiied, 1 fuorthes
‘ment by
- the charge, from Gime
“The temperature of the mwolten

thereby countemctmn the chilling ¢
4 the additions of %111010115 Aux.
this practice

ston 18 div 1ded into a number Gf
blows; that is to say, after previd
fial {*h.«.ntm of molten matte 1 the cmwertel

A
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Patented Deg.
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---In the-pmctice of the 1nvention, in order

to obtain the maximum output, to the best 3
advantage, from the converter, I i?‘l'bhlly
charge, or otherwise form thersin a body
‘molten matte of such large volume

3 B! Wll}
maintam flmidity during the blow., This bath
of molten matte of large voluine,
tained substantially Cons tfmt dm*mf' the en-
tire smelting conversion, despiie the shrink-

age due to the loss of ; 11‘011 and sulfur during

the blow, by employing an acid flux contain-
1mg not 01111,*‘ the necessary silica to flux
v |_iron, but also a certain quantity of matte-
~forming constituents whicn supph, in pars.
we Have de-—"_'
S{:rlbed at lenﬂ'th certaln new and uaeml im-

the

at least the diminution in volume due to

the 9[1111111;1:.1011 of. the 1ron firom the chwwa

as it 18 being converted by the c;umumn blow
The matte-making con-

5 U_T} _{}.J.’i -
matte ke
fo e as veqnived.
+tm£;i_{f! |
tions 1s usually somewnat lower |

adding additional mo im

R
tittlllﬁ
3 T T
PRadiy ida)l oy

‘the matte i the bath at the fermination of
“the preceding blow, but, {)E conrse, it con-
tains fuel in the ahape of iron and sulfur,
whose subsequent combustion in the next

qu(‘t,eedmtr'l)low adds heat to the

charge
oct'of

)

, I prefer to employ as the ili-
cious Aux a silicious copper ore, containing

“other metals, such as gold and silver, which.,
‘added -to the matte increase its value and

which:are thus recovered incidentally with-
out the necessity of a separate smelting op-
eration.
cions fluxes in large quantity, and without
over-chilling the matte the umehmjg conver-

ra ctlonal
Mg an ini-

and chate oing thereon a suitable quantity of

the silicious le. the matte is blown until a
portion onlv of ‘the iron contained therein
has been ﬂuwd the. amount of the silicious

flux: being <o pl‘O})Ol‘iloned that at the ter-

-mmatmn of the first. fractional blow the
silicious fluxing ore imtroduced shall have
--e‘{ermsed the deelrod f’lnmﬂr effect 11%)011 the -

iron eliminated and shall have produced a

- thin fluent slag, and so that, at the same
-'-s t1me whqtex er matte-forming constituents it

FHle

ot .

1S main- &

I reaizing

In order to make use of these sili-.
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~able temperature,

0 os
ok

been lowered by the admission of the charge
of silicious flux, 1s raised by the chemical
reactions due to the blowing in of the air
and the fluxing of the fractional portion of
iron eliminated; so that, upon pouring off
the slag, the temperature of the charge 1s
sufficiently high to permit the addition of a
further amount of silicious flux for the flux-
ing ef the iron 1n the next succeeding frac-
tional blow. A suflicient quantity of molten
matte is likewise charged into the converter
from time to time (usually after each frac-

‘tional blow) until the final blow to white

metal, so as to assist in the maintenance of
the proper heat conditions and to maintain
& practically constant volume of matte with-
in the converter. Toward the end of the
smelting conversion, the amount of silicious
flux added is somewhat diminished, in my
usual practice, as will hereinafter more fully

~ appear. Finally, immediately before the

blowing of the white metal to blister copper.

‘and after the slag from the last charge of

silicious flux has been poured off, I take pre-

caution to leave in the matte a sufficient

quantity of 1ron to more than compepsate
for the silica present in those portions which
have escaped the pouring off operation. This
precaution 1s for the purpose of preventin
“foaming ” in the converter, which I fin

witl occur, 1f, after the final pouring off op-

eration, there is left a quantitiy of silica 1In

gzcess of the iron still remaining in the
In fact, as indicated, the

whife metal.
amount of iron remainipg in the matte,
should be, 1n practice, somewhat in excess of
what 18 necessary to satisfy the silica of the
residuel slag.” It will appear 1n the slag

in the form of thick pasty lumps or balls

consisting principally of magnetic oxid of
AN - _
Beferring generally to the operation as

nervelnbefore outlined, 1t is characteristic of
my discovery and invention that the process

snoitld be so conducted that the témperature
of the thin and fluent slag produced at.the
ftermination of the several fractional blows
during the smelting conversion shall remain
insufiicient to permit the slag to substantially
attack the non-corrodible hning, which latter

I prefer to make of magnetite brick, chrome

55 ore brick, or the like. To thé eye of the op-
‘erator, the molten slag will, when at a suit-
sent a yéllowish ap-.

pre;

- pearance. At higher temperatures, the slag

Pl J 0
1™
L2

~ will agsume a cream white tinge, from which

it will, at still higher temperatures, attain a
white color. These cream white and white
colors indicate that the temperature is too

- high, inasmuch as under such conditions the

siag wiil seriously attuck the Lning, finally | volume.of air being. admitted equal to about

P
T

\
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‘contains shall have joined the main body of ~breaking it down and decreasing its life to
the charge of matte 1n the converter. -
The temperature of the matte, which had

a degree incompatible with
results. | .

Referring now, more particularly, to the
specific details for the preferred practice ot
my invention, I will assume the employment
of a converter having a non-corrodible lin-

fair commercial

65

70

g and twyers, such as tllustrated 1 appli-

cation Ser. No. 438,286 hereinbefore referred

to, and that the lining i1s in a highly heated .

condition so that it will not materially chill -

the molten matte to be charged. The lining
1s 1 such highly heated condition immedi-
ately after the blister copper from a preced-

‘1ng blow has been tapped from the converter,

or, if the linin

has cooled off, 1t may be

‘brought to the desired temperature, by heat-

ing 1t by means of fuel, supplied, for in-

stance by an'oil or gas burner, or the like.

Into the converter, there 1s'then to be charged
a quantity of molten copper matte, say forty
(40) tons in amount, rising to about six
inches below the level of the twyers, when

the furnace is in‘its normal position. The.
matte thus charged (say forty (40) per-cent.
‘copper matte) may conveniently be obtained

from any of the usual matte-producing fur-

naces. Its temperature may vary from say.

1900 to 2300 degrees Kahrenheit. . The

80

85

90

skilled furnace man is able to judge from its

appearance, with substantial accuracy, as
to 1ts temperature and as to the quantity of
silicious flux .to be supplied as the first addi-
tion. | R _
- As soon as the converter has received its
initial charge of matte, the silicious flux is
added, 1n quantity appropriate to the tem-
erature of the matte, the amount of the
rst  addition being usually
smaller than the subsequent additions, (be-

cause of the lesser temperature of the initial

body of matte,) until near the termination of

‘the entire fluxing operation. The. silicious
flux may consist say of an ore containing
60% of silica, 10 per cent. of

per cent. of 1ron,or,say,of an ore containing
40% of silica, 20 per cent. of copper, or of

somewhat

copper and 8

95

100
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other like ores, preferably containing metal .

values which will enter the matte, as, for in-

stance, copper, as just noted, or higher metal
values such as silver’or gold, either with or
without copper.

will usually be about six thousand (6000)

- pounds, more or less, according to the tem-

perature of the initial bath of matte. After
this sihiclous flux has been added, the blast

is turned on at the twyers and the converter

| 1s rotated upon its horizontal axis until the

| twyers are 1mmersed from twelve

- _ re (12) to
eighteen (18) inches below the level of the

matte. Blowing is then proceeded with for

_ The amount of silicious
flux thus added for the first fractional blow

115
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a period of about forty-five (45) minutes, a - "
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~ has been reduced from
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first fractional blow,

04

«1% thousand (6000Y to seven
{1000} eubic feet per minute. Lhe furnace
mau 1s able to determine the time for intep-
upting the blow by observing ] cdition
FupLing. the biow by observing the condition
of the slag, which should be thinly fluid and
of a yellowish color (comparable to the color
of melted butter).

to rotate the furnace in such manner as to
raise the twyers above the level of the charge
and shut off the air supply, whereupon the
charge will subside, and the slag which has
been in agitation will come to rest on the
surface of the matte. )
desired ‘color and is correspondingly thinly
fluid it is in condition to pour but if it has
not reached that stage, the furnace man again
turns- on the air supply and by rotating the
furnace back to its original
the blowing opération. _ .

The normal temperature of. the converter
anid the temperature f the slag at the time
when it should be poured varies irom. say
2100 degrees to 2400 degrees Fahrenheit.

Should the blowing be continued after the

slag has attained  these temperatures, ~its
temperature would rise rapidly and its. color
would change from. a vellowish: tint to a
cream: white and finally to'a dazzling white.
At these higher temperatures the slag, still
thin and fluid would begin to attack the
magnesite brick lining, and wouid. rapidly
wear 1t down along the surfaces of contact
principally along the zone of the twyers. A
continuation of the blow beyond the point
where the thin and fluent slag of yellowish
tint is obtained would ultimately result in
encumbering it with additional masses :of
pasty and himpy slag consisting principally
oif magnetic oxid or iron. L

At the termination of the

first :frac,t-ional
blow,

the percentage of iron in the matte
52y 30% to. about
22% and the iron thus oxidized |
indicated, united with the silica. present.
The interruption of the blow, at this stage,

18 necessary for the reason that if continued
further the passage of an additional quan-
the slag would make it still

tity of iron into _ .
more fusible and the oxidation of the addi-
tional quantity of iron would raise the tem-

perature of the slag within the furnace to |
such a degree that it would attack the mag- |
nesite lining along the twyers as described.

In addition to judging by the color of the

slag as to the time at which to terminate the

: products of combus-
tion issuing

time, the produects
hluish cast :
ticles of fused slag

E

3,

thousand v

If 1t has sttained the

position resumes | 1L .10 D¢
. 1 reached the thin and fluent ag
will not readily penetrate it, but as soon as

has, as".bove

) . the furnace man can
further confirm (thou oh with less certainty) |
- from the color of the

2

J

; To observe the color of |
the slag, it is necessary for the furnace man

)
)

bhlow. 1y atforded bV ,the

cof its duration, an open-ended

slag thus poured will

will ‘be
tains a

S0

4 still further guide to the furnace man as
to the proper time at which to mterrapt the
‘expedient of insert-
at a time approaching the expected end
' 1ron pipe, of
converter, from

g

say an inch bore, into the

65

70

above, through the opening which has served .

tor the pouring off of the slag. This open-
ing, after the charge has been
tilled with clay and the pipe referred to is
inserted through a small aperture made in
this clay filling. The pipe may conveniently
pe. bent at its outer or handle end, so as to
be readily manipulated by the furnace man,
and, by lowering jts free or testing end into
contact with the slag, the furnace man ecan

determine: by. the resistance offered to ite

downward movement whether the slag is in
condition .to be poured. If it" has not
stage, the pipe

that stage has been attained, the fact is made
manifest. by the practical absence of resist-
ance to the downward movement of the pipe,

1neident to the circumstance that the slag has

attained the requisite thinness and fluidity.
Hurthermore, the ascertainment of the
proper period for terminating any one'of

‘the fractional blows, gives to the furnace
man a fairly accurate intimation as to the
_desired time for terminating the next ‘suc-
-ceeding fractional blow, inasmuch as it in-

structs him as to the general behavior: of

the particular charge of matte and flux

treated, under the
prevailing. = | -
At the termination of the ‘first blow, the
thin and fluent slag 1s poured from' the top
of the matte in any suitable manner. The
usually be ‘found to
contain in the neighborhood of 479 or 48
of iron and 279% of silica.

other furnace conditions

however, upon the composition of flux, and

proportionally less if the flux con-
lumina. Tt is desirablé to obtain like
slags throughout the entire smelting conver-

sion; therefore, the amount of- flux -added
and the length of each blast period ure so
related that this normal slag: shall alwave ! -

produced at the.end of each frictional Tow

during the smelting conversion, within Say

a few per cent. one way or the other. -
~ After pouring off the slag at -the termina-

tion -of the first fractional blow, 'a further
| addition of molteh matte, together with sili-
] ' ' " to redstablish the -
~volume of the original charge, it being de-
OX comn ‘sirable fo maintain as nearly. as possible a
from the converter the time | constant volume in '
- when the blow should terminate. At that | in |
of combustion have 'a i
and exhibit incandescent par-

in very small quantity.

CICUS, ore is made, Jn order

the converter up to the

final blow from white metal to' blister COP-
per. he 31110111]{}”0:[5 the

! L]

added will’ vary according' to“the grade of

matte employed, but, in the - instance sup-

- F
i 1 ’
" . d
. [ .. L AT . . , t E . ] ' + , . - !‘ o

additional matte

admitted, 1s
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| _ ‘The amount of -
t silica present in the slag will be dependent.
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~ so-called simple conversion or H _
is impracticable to remove

25
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termination of the blow to
and of such a nature

55

“riched by
the charging of

‘pally as magnetic 1ron

4 ‘

posed will constst of about eight (8) tons |

o fror each fractional blow; so that, includ-
ing the initial bath of forty (40) tomns, the
converter, at the beginning of the last blow
from white metal to blister copper, will
have received a total charge ot about 100 to
110 tons of matte of say 40% copper. It
the matte is of higher grade, a proportion-
ally smaller amount of matte will be re-
quired to produce the.same volume of white
motal. The specific gravity of the matte, of
course, increases as the hath becomes en-
ihe elimination of the 1ron and
-of additional matte into the con-
verter, the white metal finally obtained con-
taining about 78 to S0 per cent. of copper.
Tn taking off the last slag, prior to the
_ blowing to
blister copper, 1t

ill of the slag. Consequently, 1f an - excess

of silicious flux has heen added before fin-

ishing the last fractional blow of the smelt-
ing conversion, there will be left floating on
{he white metal an amount of sla

I order that this uneatisfied silica shall not
become a source of future trouble, the last
fractional blow of the smelting conversion
s so conducted that there is left in the white
metal a sufficient amount of 1ron to satisty
‘he silica of the residual slag referred to.
In fact, in order to insure the full satisfac-
tion of the silica in the residual slag, the
amount of iron left in the white metal 1s n
oxcess of that theoretically required: Con-
sequently, during the blow to blister copper
the silica of the
cess of iron will pass into the slag princi-
“ what is known as ¢ ball slag”. The pres-
once of this “ball slag”, indicative of the
full satisfaction of the silica, 1s a complete
assurance against “foaming” in the con-
verter during the blow to blister copper..
The slag present in the converter at the
blister copper 18
very rich in copper
that considerable time. would be required
and diffieulty experienced 1 removing - 1t.
It is, therefore, left in the converter,
blister copper 1s tapped from underneath it.

It is. iherefore, essential to' Introduce the-

qext initial bath of matte into the con-
verter quickly in order to prevent this rich

~ copper slag from sticking to the bottom of

~ the converter.  Moreover,

60

by leaving this
vich copper slag in the converter; its cop-
per is recovered during the next succeeding
smelting conversion.

L]

It will be understood that by the expres-

as employed

sion “non-corrodible lining”
T mean a hn-

in the specification and claims,

‘ing of a non-acid character. such, for .1n-

of vary-
ing quantity containing unsatis 1ed stlica.

matte and

‘the residual slag will be more
than compensated by the iron, and the ex-

oxid, forming there-

and.the
~of 1ron 1s } m
terial of the additional char%e has been 1n-.

043,280

stance, as the magnesite brick or chrome
brick lining, or the like, hereinbefore re-
ferred to. |

Having thus described my invention, what

I claim 1s: - |

1. The method of bessemerizing copper
matte in a converter having a non-corroci
ble lining with the employment of an acid
finx, which consists 1n forming
bath of matte in the converter of such vol-
ame as to retain its fluidity as against losses
by radiation during the blow, and so Propor-
tioning the amount and composition of the
flux to the volume of air blast admitted
that at the termination of the blow there
will result a thin and fluent slag at a tem-
perature insufficient to substantially attack
the lining ; substantially as described.

9 The method of bessemerizing copper
matte in a converter having a non-corrodi-
ble lining, with the employment >f an acid
flux, which consists in-forming
verter an initial bath of molten matte, add-
ing thereto a charge of acid flux containing

“atte-forming constituents, -blowing the

matte until a portion of the iron therein
contained is fluxed and the matte-forming

material from the acid flux has become -
corporated

formed at a temperature insufficient to sub-
stantially attack the lining; substantially as
described. ' o -

3 The method of bessemerizing copper

in the con-

with-the initial body of molten
a thin and fluent slag has been

65

70

a molten

75

30

88
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matte in a converter having a non-corrodi-

ble lining, with the employment of an acid
flux, which consists in forming 1n the con-
verter an initial bath of molten matte, add-

ing thereto a charge of acid flux containing

matte-forming constituents, blowing the
matte until a portion of the iron therein
contained is fluxed and the matte-forming
material from.the acid flux has become in-
corporated with
matte and a thin and fluent slag has been
formed at a temperature insufficient to sub-
stantially attack the lining, pouring off the
said thin and fluent slag, agding_ an addi-
tional charge of molten matte and of acid
flux containing matte-forming materials,
blowing the matte until a further quantity
is fluxed and the matte-forming ma-

corporated with the body of molten matte
and 2 thin and fluent slag has been formed,

as before, and repeating these -operations

successively, j:hus*fract_i{mally fluxing the
iron and maintaining a substantially con-

stant volume of matte in the converter, un-
til the matte is in condition to be blown to
Plister copper; substantially as described.
{- 4. The method .of bessemerizing copper

‘matte in a converter having a non-corrodi- .
{'ble lining and with the employment of an

10U

105

the initial body. of molten
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