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To all whom it may concern:

Be it known that I, Conin G. Fing, a

citizen of the United States, residing at
Yonkers, in the county of Westchester, State

of New York, have invented certain new and

useful Improvements in Apparatus for

Roasting Ores; and I do hereby declare the

following to be a full, clear, and exact de-
scription of the invention, such as will en-
able others skilled in the art to which 1t ap-
pertains to make and use the same. -
~ This 'invention- relates to apparatus for
roasting ores and has-for 1ts object the pro-
vision of certain improvements in such ap-
paratus. - o
Many different types of furmaces are in
common use -today for roasting ores. . To
some extent, the type of furnace employed

is determined by the nature of the ore to be
roasted. Thus, in roasting blend (sulfide of
~ zine), it is common practice to employ fur-

naces of the well known Matthiessen and

Hegeler type. Blend is also commonly

roasted in furnaces of the well known Her-
reshoff type, which type of furnace is like-
wise frequently employed in roasting copper
and tin ores. Speaking generally, ore roast-
ing apparatus may conveniently be divided

~ into three general types of classes, (1) re-
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verberatory furnaces, (2) muille furnaces,

~(8) kilns. All of these furnaces have a

39

hearth or bed for holding the ore during the

roasting operation and appropriate 1nstru-
mentalities are usually provided for work-

ing or rabbling the ore during roasting, and,
in most furnaces, for progressively moving

~ the ore along the hearth or bed of the fur-
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nnace. .

At the present time, it is the usual practice

to construct the hearth or bed of roasting

furnaces of refractory- material, such as

‘magnesite, silica, alumina, etc. Such re-

fractory materials have poor heat conduc-
tivity and, where the heat for roasting must

be transferred through a refractory wall or
“conveyed by conduction through such a wall,
the heating efficiency 1is relatively low.
" Thus, in mufile furnaces where the heat for
roasting is, to some extent at least, conveyed:
to the charge through the walls of the muffle,
the poor heat conductivity of the refractory

~ made results in a low heat efficiency.: Simi-i',
larly, m roasting furnaces of the multiple-
stage type, the poor heat conductivity of the
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superposed hearths and walls of the furnace :

tion of

(when made of refractory material) pre-
vents any satisfactory transfer and distribu-
! eat through the furnace by heat:
conduction. Kven in the roasting of ores
(more particularly sulphide ores) which re-
- quire no external heat, it is highly desirable -
- to transfer heat from the inherently hotter
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to the inherently cooler parts of the furnace.

Where such parts of the furnace as might

effect such a transfer of heat by conduction
are made of refractory material, the poor

heat conductivity of the refractory mate-
rial presents a formidable obstacle to
tainment of the desired result. -

the at-
S {1
The present invention contemplates the
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provision of an improved ore roasting ap-

paratus in which such furnace walls as are
exposed to the roasting  temperatures and
which contribute by conduction to the dis-
“tribution of heat through the furnace are
made of an alloy composed chiefly of iron
and chromium. Thus, the invention 1in-

volves the provision of an ore roasting fur-

nace having a hearth or bed made of an
alloy composed chiefly of iron and chromium.
The iron-chromium alloy 1s a metallic ma-

terial possessing excellent heat conduc-

greatly increased heat economy and heat ef-

constructed of refractory material.

Tn the accompanying drawing, I have illus-

~ trated merely for purposes of explanation a
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‘tivity, and by the practice of the invention
85
ficiency are attained, as compared with fur-
‘naces 1n which the corresponding parts are
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multiple stage roasting furnace of a well

known type. - This furnace comprises a plu--

rality of superposed hearths 5 which, in ac-

cordance with the present 1nvention are
made of an alloy of iron and chromium. If.

desired, the side walls 6 of the roasting
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chambers may also be lined with the alloy of

‘iron and chromium, but in order to prevent.
undue radiation of heat the main furnace
structure 7 should be made of fire brick or
other appropriate heat-insulating material.

As a result of my researches and investi-
gations, I have found that the alloy of iron -
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material of which the muffie is 'customarily and chromium In Order_-tog-'ful,ﬁ_.ll__ _sa{tisfa_,c-;.
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torily the pulpoees of the. l)IE‘Hent invention

should contain“not Jless than 30% of:chro-
mium. Thus, w hen the chrommm content

of the iron- ehremmm alloy is. below about

30%, I ﬁnd that there is an. epprecmble"
of the alloy, sim-~
place if. ordinary.

iron were employed under similar conditions.
In most instances, I find that the optimum
results are secured when the iron-chromium
alloy contains from about 33%  to: about
86% of chromium. Higher percentages of

erosion or wearing away
1lar to that v«hlch t‘tkes

chromium mcrease the resistance of the
alloy to erosion, but at the same time such
h1gher emounts of chromium render the

alloy brittle and increase its cost, so that

for most practical purposes, the iron-chro-
mium alloy should not contain over about
36% of chromium. I have, however, se-
cured satisfactory results for the purposes
of the invention with alloys of iron and
chromium contamlng up to 60% of
chromium.

In carrying out the invention, the fur-
nace hearth, bed, wall, muitle or the like, is

fabricated in any suitable manner of an

iron-chromium alloy of the composition
hereinbefore described. For example, the
hearth, or the like, may be made by casting
in sand molds, or may be made up of one

‘or more approprletely shaped castings of

an iron and chromium alloy.

In addition to 1iron and chrommm the
alloy may, and usually will, contain carbon
(one percent more or less), sﬂmon (a frac-
tion of one percent), and other innocuous
impurities. An excessive amount of car-

“bon: in the alloy should be avoided since
when present in excess carbon reduces the

mechanical strength of the alloy. The alloy
may also contain, in small amount, other
alloying metal or ‘metals.

"The alloy composed. chleﬂjr of iron and i

chromium may be made by various meth-
ods. I have found it entirely satisfactory
to first melt, in a magnesite-lined crucible

of an electrlc arc furnace, an appropriate
amount of iron in the form of scrap iron,
pig irom, or other cheap form of iron, and

then add to the molten iron commercial
ferro-chromium of relatively high chro-

- mium percentage 1n sufficient amount to pro-

- resulting alloy.

duce the desired chromium content in: the
Hor this purpose, ferro-
chromium containing 60% chromium may
be satisfactorily used. The ferro-chromium
may, moreover, be of a low grade contain-

. ing as high as 8% of carbon without ob-

6O
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jectionably increasing the carbon content of
the resulting iron-chromium alloy. When

forming the iron- -chromium alloy in an elec-
tric'arc fumaee, I find it desirable to main-
green oxide of chromium

tain a covering of
(Cr,0;) on the charge in the crucible, in
order to avoid or counteract excesswe ab-

“sorption .of. carbon.. by
- alloy from the. c.;mrbon ATC.,

crack - badly.

quired in the case of hearths, beds, etc., of |
iron-chromium, as compared mth similar

such as magn
of the iron chromium alloy has the further

1,440,633

the 11011 -chr omlum

iron-chromium alloy may be made direct

If

the resultmg e,lloy of iron and chromium

1s too low in iron, scrap iron may be added

to bring the 11'011 content up to the desired

“percentage. -

Ordinary iron is a good heat conductor,
but it will not stand up under the corroding

If desued the

from chromite by reduction in an electric

furnace ‘with coke ‘or anthremte coal. 70

79

action of the combustmn gases and sulfur
fumes encountered in ore roasting. On the -
contrary, I have found that an alloy of iron

and chremlum of the composition contem-

plated by the present invention, resists re-

80

markably well the actionof combustlon oases

and sulfur fumes. In practice, I have found

when roasting sulfide ores, such as blend,

and chalcopyrites, that the ‘sulfur fumes do
‘not corrode the 1ron-chromium hearth of the

furnace to an objectionable extent.
In an ore roasting
hearth or bed made of an alloy of iron and

chromium, there is a pronounced economy
1n heat
having a hearth of refractory material such

(compared with a similar furnace

as magnesite) since the heat of the combus-
tion gases is rapidly transmitted by and
through the metallic hearth. Again, an iron-
chromium hearth presents a hard smooth,
wear-resisting surface which

permlts the

85

furnace - h&V1ng it
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passage of the rakes through the ore charge -

at constant depth. The life of an iron-
chromium hearth 1s practically indefinite as
compared with iron or refractory hearths.
Moreover,

100

with an 1ron-chromium hee,rth |

there is no deterioration during suspension
of the roasting operation, whereas a refrac-

tory hearth, under like circumstances, would
A ‘smaller space is also re-

parts when made of refractory material
esite. A furnace hearth made

advantage that it does not react or combine

with either the metal or gangue constituents

of the ore which is undergoing roasting.
An alloy of iron and chromium of the

composition contemplated by the present in-
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vention, has a compara.twel low coeflicient
of heat expansion, about one-half that of

COpPper.

ing a hearth made of an. alloy of iron and
chromium,

This means that on heatmg or cool-

no specml allowance need be
‘made for expansion and . contraetlon
‘the practice of the invention, using a hearth

120

By .

of an iron-chromium alley distortion or -

fracture of hearths and arches, as well as

heat losses, due to poor hearth and arch
construction, are. 111 a very large measure'_- |

eliminated.

Perhaps the most important advantage |

resultmg from the practice of the present

130
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Invention in ore roasting apparatus resides
in the greatly improved heat economy and

efficiency. Thus, the iron-chromium hearth

serves by its good heat conductivity to dis-
tribute by conduction heat from the hotter
to the cooler portions of the furnace or ore
roasting chamber.

While I have hereinbetore particularly
discussed the advantages arising from the
use of iron-chromium hearths 1n ore roast-
1Ing apparatus, it 1s to be understood that
the invention contemplates the construction
of other walls of the apparatus of an alloy
of iron and chromium. Thus, in 1ts broader
ct, the 1nvention involves constructing
such walls of the ore-roasting apparatus as

- are exposed to the roasting temperatures

20
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and which at the same time contribute by
conduction to the distribution of heat
through the furnace of the iron-chromium
alloy. Thus substantially the entire furnace
(Wlth the exception of the outer shell and
the insulating brick lining of the same) may
advantageously be made of an alloy com-
posed chiefly of iron and chromium of the

composition hereinbefore disclosed.

S

I claim :—

1. An apparatus for roasting ores having |

such walls thereof as are exposed to the
roasting temperatures and which contribute
by conduction to the distribution of heat
through the furnace made of an alloy of
1ron and chromium containing not Jess than
30% and not more than 60% of chromium.

2. An apparatus for roasting ores hav-
ing such walls thereof as are exposed to
the roasting temperatures and which con-
tribute by conduction to the distribution of
heat throu ch the furnace made of an alloy
of iron and chromlum containing about 33%
to 369% of chromium.

30
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3. An ore roasting furnace having a

hearth made of an alloy of iron and chro-
mium containing not less than 309 and not
more than 60% of chromium.

An ore roasting furnace having a
he*lrth made of an alloy of iron and
chromium containing about 33% to 36%
of chromium.

In testimony whereof 1 afix my signa-

ture.
COLIN G. FINK.
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