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OLIVER S. GARRETSON, OF BUFFALO, NEW YORK.

METHOD OF AND APPARATUS FOR S_MELTINGCOMPLEX ORES.

-

SPEGIFICATION forming part of Letters Patent No. 596, 747 , dated January 4 18098.
.&pnlma.tmn ﬁled March 8, 1897 Serial NO. 626,256, (o mndel )

To all whom it may COTLCETTL-

Be it known that I, OLIVER S. GARRETSO\T '

acitizen of the United States, residing at Buf-
falo, in the county of Erie and State of New
York, have invented a new and useful Im-
provement in Methods of and Apparatus for
Smelting Complex Ores, of which the follow-
ing is a spemﬁmtmn

This invention relates to the smelting of

complex or mixed lead and copper ores, and

has for ifs object to separate the molten cop-

per and iron compounds from the compounds

of lead and similar mefals and treat each
kind of compound separately in an appro-

priate manner for extracting the vahles con-

tained therein.
1t is well known that in 1ead—smeltmn‘ the
presence of copper compounds is ob;]ectmn-

able, and that in such smelting the values

contained in the copper cmupmmds cannot be
profitably extracted, while in copper-smelt-
ing the presence of leacl compoundsis equally
f}b;;ectmnab"ie My invention is designed to
overcome these difficulties and fo qepamte
and extract the values from both kinds of
compounds at one operation in a simple and
efficient manner.

In the accompanying drawings, consisting

of three sheets, Figure 1 is a longitudinal

vertical section of a set of smelting and con-
verting or bessemerizin g furnaces embodying
my invention. Fig. 21s a horizontal section
in line 2 2, Fig. 1. Fig. 3 is atopplan view,
partly in section. I‘lﬂ 4 is a vertical seetmn
of the smelting- fm*nace in line 4 4, Fig. 3.
Hig. 5 18 a hqmzantal section, on an enlar ged
sca,le; of one of the trunnions of the Wa,ter-
Jacketed furnace-cover. Iig. 0 is a vertical
section in line 6 6, Kig. 5.

Like letters of refer ence refer m like parts

in the several figures.

A represents the primary or smeltmﬂ* fuz-
nace, having a water-jacketed stack a, which
1s charged with ore and fuel from the charg-
ing-floor ¢’. Thelatterisarranged on alevel
with the upper end of the stack, at the front
side thereof, in the usual manner, as s}mwn
in Fig. 4.

B 1ep1esen‘rs the upta,ke, which extends
rearwardly from the furnace-top. 1his top

is composed of two upright side pieces b b,

each of which is composed of a frame 0 and

1

in full lines in Fig. 4.

' side pla;tes'bg, f@rming& water-jacket, and a

pivoted cover C, which is also water-jacketed.
Thiscoveris pivotally supported with its rear
end above the front end of the uptake, Fig.
4, and swings down between the side pieces
b, resting,when closed,in an inclined position,
with its front end on the top of the stack, as
shown in dotfed lines in Fig. 4. For cha& -
ing the stack the coveris raised and Smtably
suppmted in a horizontal position, as shown

This cover is a flat
hollow box or chamber composed of a rec-
tanwulm frame ¢ and top and bottem plates
c', 1weted thereto. "The water fiows fo and
fl{)l_n this chamber through vertical pipes ¢
Kach of these pipes is stationary and pro-
vided at its lower end with an elbow ¢, Fig.
5, In which is fitted the outer end of a hori-
zontal pipe ¢*, whieh is secured to and pro-
jects latemlly from the cover at the rear end
thereof. A stuffing-hox ¢° connects the hori-
zontal pipe with the elbow. The inmner end
of the horizontal pipe is screwed into a pas-
sage ¢ which isformed in the frame ¢ of the

eover ::md which opens into the cavity of the

latter, so that the waber can pass from the
qta,tlonary vertical pipe through the horizon-
tal pipe into the cavity of the ¢over, Or vice
versa, and the cover can be swung on the
horizontal pipes as trunnions. Thcse trun-

‘nion-pipes rest and turn inrecessesc’, formed

in the upper ends of theside pieces. D Fig. 6.

D represents the hearth of this fmnaee,
and ¢ represents the tap-hole through which
the metal is drawn off which wﬂects on the
bottom of thishearth. E represents the bes-

semerizing-twyers, which open above the bot-

tom and Dbelow the slag-level, and E’ repre-

I sents the smeltmcr-twyels which open into

the furnace above the slag-level. ﬂ

In smelting in this furnace compiex ores
containing Sulﬁds of lead, bismuth, and simi-
lar metals and copper and iron sulfids, the

‘molten metallic eompmmds Arrange them.-

selves on the hearth of the furnace in super-

posed layers or strata in the order of their

speciiic gravities. Themetal, ifany,isformed

on the _bottﬂm, the next l‘ight_er compounds,
which are mainly lead compounds, above the
metal, the next lighter compounds, which are
mainly copper and iron compounds, above
the lead compounds, and the slag at the top.
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this passage &b@?ﬁ ‘the s}.aﬁ‘ fm one ‘fuma%
;;-:.m the other.’ (R AR ERSRCERU SR RO SRR

awin @‘S

o gtratum of mem}. i the ssmelting-furnace;
s a3y ther %‘tmtﬁm ofilead : em.ﬂpﬂmds* F,

._"j

ek '-}'§-&,m&mm of eopperand 11:'011 etmptunﬂ& amlksi
SHEREHBEPRRS f-:'.?_I the top stratum of slag.- i

< The moltenlead com pmm 1s

passage @H%ﬁ 1s

$6S CATL pass thl‘ gh

’I‘ht {39}”}1}@}" b%%mwmmg fumae@ lmb

The top of; Lhm furﬁ&@B

constructed like the corresponding parts of
the top of the smelting-furnace.

semerizing furnace, and j° the bessemerizing-
twyers of the same.

K represents a settling-well, and L a bes-
semerizing-furnace in which the lead com-
pounds are treated. The settling-well K is
arranged adjacent to the furnace A and com-
municates therewith by a passage k, formed
in the adjacent side walls of this furnace and
the settling-well in such manner that the
lead compounds, the copper and iron com-

sage from the smelting-furnace into the set-
tling-well. Thelatteris provided with a slag-

Spout I’y (shown in dotted lines i in Fig. 1 and_

infulllinesin Fig. 2,) atap-hole £*for dr awing
off the metal, and preferably with :-;uwﬂlary
tap-holes 23 k*at greater heightsabove the bot-

tom of the hearth %5 for drawing samples of
This settling-well

the different compounds.
isprovided aboveits hearth with an upwardly-
tapering water-jacketed stack m and has a
top composed of side pieces m' and a pivoted

cover m*®and an uptake m®. These parts are

in consfruction and arrangement like the |
corresponding parts of the matte-bessemeriz-

-_é_.z.-;'-é._.repz*esenw the: b@tmm{%;
|

A8

the %}s‘fWit@ 1iwvers: mE

SRR RN and th% m@ltem%
AR 3 -fé'.f’;'r{:ﬂppe{‘ and iron- m‘npoulda flow separately |
o s from the smelting-furnace into bessemerizing |
soesioor converting furnaces arrang ed on GE?P@MWW
_:ff*z-:miea of the ﬁxmﬁltmo* fzwnme R
S RN VE RN SN mpresents the fnmaee fork bes&emerztmng:%g;
R ‘the copper matte, armn ged ononesideof the |
o smelting=furnaee A
Skl cates: Wlth the smeitmm-ﬂwﬂam by a passage:
g fermed in thes adm%m side walls:of these .
ot furnaees in suchi manneér that the lead com-|
o ripounds areexcluded fromithis pa%a@we whﬂeﬂé-‘ "
oo the: eopper and: ivon’ compounds  or i mattes
EEETRBREHURE: ﬂ{ﬁ? thl’ﬁﬂ ﬂ“t 1'18 ﬁSSé’L ‘e frgm th@ Sm@}{ H’;n,{
oriige z::-fhl.‘ﬁ&(“*% mto ‘the ‘eopper- “hessemerizing fur--
S vinaces

as shown in .
i'ﬁf@fﬁrﬁﬁilﬁfﬁ

h a stack 7', which prmembw
éf:ta,p%rs u;wardlj} and.is filled with a column
S ageoof flaxgsueh as qvmw ﬂwmt@ﬁ or other sili=
SR8 ..:,._5..;._-3._.._;__~i"ii""f*-f=‘f?-;:i;.--%-f-f-mmmma;ter &mmmble Lo
BEREEREE SN Wlﬁl”‘ the 1 ATOIL Gll(ﬁ.
L gongists ‘of side pieees 7 and a pivoted cover |
7%, which are water-jacketed and otherwise |

tor mm ﬂ*a fAuid gl@ﬂ'f-:é

:'--épm*tml% of matte or metal which may
floating in:the slag-and. alse To S@me theﬂt..:-;_-.r=
a%m}emtw 1io-1e duce. met&lhe oxids, RO

----5.15-'2-';51*2;21%@ on-the outer s
eI and €O

rfhlb farnace communi- |

-‘faf_.-_é'me;t"imﬁg furnace L

RSNt For this. purpose the bottom: of the |
| p&%ma‘e jis:arranged above the level of the i
s stratun Grofilead mm?:)nmds in tﬁe---smeltlnmé'.fe
BENREENEHE R --’%-s-z%‘:fm.tmc% aﬂd b@law the shzmleml

Lirietger Bigni 1o The |
Sl eabove: Lﬂ% mt, .aevelﬁ so that the slag formed
e bk dn bhe Cﬂﬁpef -bessemerizing mmm% can flow '+
DNTAEEE SRR h this passage into- the smelting-fur- |
Cacvonagee and theexcess: o‘af oas

g.k

..., _,_‘.:..__,.n_.\_.'_-..-_...._n_,-u-l

sage. |

oted cover st and.

v et o —r

- charge of ore and fuel.
ore contains mainly sulfids and other combi-
‘nations of bismuth, lead, copper, and iron,
the molten mass which collects on the hearth
- will become gradually enriched by the bes-
' semerizing-blast burning out sulfur.
. creases the difference in gravity between the
sulfids and other compounds of lead and simi-

in wiurnaeé J

The: leaf |

a@emm‘ Wamr‘ﬂ]ac,?_et’}f cgtack:

]-z'he lower portion of the stack. .
wreferably: pmmd@d above the slag:level -
The stack: Gi this furnace.
:;:-_-51& prefembl y ch'wﬂ*ed with eharcoal or similar
;o which acts as a- filter in: mterc,epm%ﬂw
B LRE

”
{ri

:3 @-_--_hesbemerwnm farn a,ae L 1% m-«;--.@=-.
side . of-the Settlm o Well._{é;;,:.z
RIN Ijiillﬁai%ﬁ with the latter by a pas-
‘sage l; formed in the- adjacent side walls at.
such: a height above the bottom that. {:ﬁnly the 3o ..
“lead mu}muml& eanflow tm‘tuﬂh thispassage o0
from the settling-well I to: the lead-besse-
_ whﬂe the hﬂ‘hter COPPeT. Tl i

sandiron mmpﬁmégg which ¢ oocoupy a higher oo
-,.-é---é._a-.é_.lev@l., m& pmvﬁmed from entering this }_3&53*‘?:-'
: 51:th lﬁﬁﬂ h%Sﬁﬁiﬂ@I‘T .’«i’gilﬁ fﬁi‘lﬂﬁ.ﬂﬁ 18
?—‘é-meducl aba W% its hearth: Wlt:*ﬁé an: HPWM"M}""
smeandog i top i

whichis mmpﬂsed of sidex ]p‘f@eeg n’and a ?-;;17%:

_:é;&ett];mmw&ll
-0 repr%ﬂ:-:sts the Slcw%pouf of the furn&c,e;;;;

.above

- )
‘J:i '.... ———adlae . ;

communicates with the up- 9c
‘take n3, all of which parts are construeted and 0 -
arr &ﬁﬂ’ed lﬂge ﬂm ecm"egp{mdmﬂ* pmt% @f thc,;;_-;s

a;':?:L, which i is fitted against the cuter sideof anig9g. .
‘opening e in the mﬂa wall of the furnace Emd;;
made wﬁrtmmﬂy adjustable ln.awell-known. ... o
~+imanner, so that the spout can beadjusted to. o0
i the slamievel whichis maintained inthis fur< .00
naee. Prepresentsthe bessemerizing-twyers oo
cof: this fﬁ.l‘ﬁa{}&} whiehi open: 1mmﬁimt@hfﬂ;

the h@tmm @f the hearth g theveof. i - 0
Fhis bottom 1S arrang sed slightly higher than .+ .

the-bottom: 7% of the. settline-well K, so that ..

the metal whiclr is' depamted on the bottom =

. p' flows through the passage (upon the bottom
- of the setthnﬂ'-well from which it is drawn

- off through the Lap-hole 2.
J- represents the “Pt&ke of the copper-bes- |

The slaﬂ-spout k' of the settling-well 18 ar-

ranged at a slightly-higher level than the
-slag-level in the smeltmt,—furna,ee, as shown

in Fw 1, to adjust. the spout to the slag-level

| Whlch 18 maintained in the settling- well and
whieh is proportionately higher than in the
~smelting-furnace by reason of the air-pres-
sure which is maintained in the latter, be-
cause the blast cannot freely escape throuo*h
the stack of the furnace, which 1S filled W1th

“a column of ore and fuel.
pounds, and the slag flow through this pas- |

The smelting-furnace is kept filled with a
Assuming that the

Thisin-

lar metal—sueh as bismuth, antimony, tin,

- &c.—and the iron and copper mattes, which

are specifically lighter than the lead com-
pounds. The lead compounds may consist
mainly of sulfids, but may also contain ar-

| senids and antlmomds and other combina-

[20
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tions of these mefals, according to the com-

position of the ores used, and when arsenids
are present in sufficient quantity they may

form-a distinet layer, which will take its place

below the layer consisting mamly of lead sul-
fid, as it is specifically heavier.
muth, probably mixed with some lead and
other similar metals, being the heaviest in-
eredient, will form the lowest layer If) lead

compounds, probably containing some Dbis-

muth and other metals, the next higher layer
G, the iron and copper mattes the next higher
la;yer H, and the slag the top layer 1. The

deposited metal is drawn off from time to

time through the tap-hole d. The lead ¢om-
pounds and the copper and iron mattes flow
throngh the passage & into the settling-well
. The lead compounds pass from the set-
tling-well intothe lead-bessemerizing furnace
I., which is also filled with charcoal or other
fuel and where the bessemerizing-blast causes
the gradual enrichment.of these compounds

and the separation of metallic lead, probably

mixed with some bismuth and other similar
metals. This molten metal flows back into
the settling-well, where it is joined by such

‘metal as is deposited therein, and this layer

of metal I, in which lead usually preponder-

ates, 13 dmwn off through the tap-hole of the
ettlmn—weli

The iron and copper mattes pass from the

smelting-furnace into the copper-bessemeriz-
ing farnace J and are there subjected to the

bessememzmﬂ‘-ﬁblast underneath the column
of flux or Sﬂl(}& which is contained in the
stack of that furnace. The copper and other
metals combined therewith are deposited on
the hearth of that furnace in a layer F~ and
are drawn off from time to time through the
tap-hole . The iron oxid combines wlth the
silica and forms therewith a finid s]&g, which
flows into the smelting-furnace.
encounters in the latter the sulfur and poor

sulfids, whereby the values contained in the
- slag are intercepted and returned to the

maties. The impoverished slag then passes
into the settling-well, from which 1t 1s dis-
charged. Com pd&"&tl ﬁ:ely little slagisformed
in the lead-bessemerizing furnace L, and the

‘slag there formed is dlscharﬂed through the

&lan*-speut of that furnace. “In this manner
the molten iron and copper mattes and the
molten lead and similar compounds are sepa-
rated and each 1s treated in an appropriate
manner, the lead and similar compounds in
the absence of & silicious flux, which would

cause a loss of lead in the form of lead sili-
cate, and the ivron and copper mattes with a
silicions flux which combines with the iron
oxid and forms therewith a fluid slag, which
isreadily discharged and which can be caused
to flow through the smelting-furnace in order
to extract the values which may be contained
in the slag. I'he bessemerizing of the sepa-

rated ingredients proceeds simultaneously
and while the smelting is going on, and the
reheating of the products of the operation of |

Metallic bis-

‘molten mass according bo the diff

into bessemerizing -furnaces

This slag

! Smeltmﬂ is thereby avoided, rendering the

Process snnple continuous, and eeonommal
Low-grade mattes and otherfurnace products

may be smelted in the same way, and I do
not wish to limit myself to the smelting of
ores, but wish to include the smelting of Such
metallic combinations.

I c¢laim as my invention—

1. Theherein-described continuous method
of smelting complex ores or furnace products
which consists in smelting the ore or furnace
product, permitting the stra,tlﬁeatlan of the
erent densi-
ties of the mﬂ‘redlents causing superposed
layers oi different mﬂ*redlents to flow Sepa-
rately and 00111:1111101181}’ into bessemerizing-
furnaces, and bessemerizing such lnf‘rredwnts
sepamtely, substantially as set forth

2. The herein-described continuous method
~of Smeltmn‘ complex ores or furnace products

containing lead compounds and iron and cop-
per wmp{)und‘a which consists in smelting
the ore or furnace product, bessemerizing the
molten mass and permitting the stratification
thereof according to the different densities of
the ingredients, causing the quperpased lay-
ers of lea,d componnds and of iron and copper
mattes to flow separately and continuously
bessemerizing
the iron and copper mattes underneath a col-
umn of flux, and bessemerizing the lead com-
pounds sepfu"atel v, ,,_.ubstajn'tlalhr as set forth.
3. The combination with a Smeltmﬂ'-fm-
nace, of bessemerizing-furnaces having “their
11e&rths communicating with the hea‘rth of
the smelfing - furnace b}? separate passages
arranged dt different levels, through which
the lavers of the molten mass eellectmfr on
the hearth of the smelting-furnace acwrd-
ing to their densities flow sep&mtely to sald
bessemerwmfr furnaces, Substa,ﬁtla,lly as set
forth.

1, The eombmatwn with a smeltlnfr-fur—-_

nace, of a matte-bessemerizing furnace hav-

ing 1t% hearth communicating wﬁh that of the

smeltmmfumaee by a ma.tta -passage, and a
lead- bes‘aemem?mﬂ furnace having its hearth
communicating with that of the Smeltmb-fur—
nace by a passage which has its top arranged
lower than the boftom of the matte-passage,

substantially as set forth.

5. The combination with a smelting-fur-
nace, of a matte-bessemerizing furnace hav-
ingits hearth communicating with that of the
smelting-furnace by a matte-passage, a set-
tling-well having its hearth communicating
with that of the smelting-furnace, and a lead-
bessemerizing furnace communicating with
the settling-well by a passage which has 1ts
top a,rranned lower than the bottom of the

‘matte-passage, substantially as set forth.

6. The combination with a smelting-fur-
nace, of a settling-well having ifs hearth com-
municating with that of the smelfing-furnace,
and a bessemerizing-furnacehavingits hearth
communicating with that of the settling-well
and having its hearth arranged higher than
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