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To all whon it may concerns

Be it known that I, Axrtorne BoNAVEN-
pere Prscarore, a subject of the Grand
Duke of Luxemburg, and residing at 24 Up-
per Hamilten Terrace, London., England,
have invented certain new and useful Tm-
provements in and Relating to the Produc-
tion of Zine and the Like, of which the fol-

lowing is a specification,

This invention refers to the production of
zine and the like in high or like blast fur-
naces which method of production undoubt-
edly offers essentially economical advantages
as compared with the methods most gener-
ally employed hitherto, according to which
the zine oxid mixed with carbon is reduced
in closed receptacles by heating from outside
or by means of electric heating. The numer-
ous attempts already made to obtain zinc in
blast furnaces have not, however, up to the

" present given the desirved results, inasmuch

as on the one hand th@ consumption of car-
bon was excessively high and furthernore

_some perticns of-the furnace and of the ex-
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haust pipes got choked by deposits of zine

oxid, thereby occasioning constant intervup-
tions in the work and necessitating frequent
repairs. Now the applicdnt has discovered

-that the cause -of these disadvantages con-

sists in the partial oxidation of the zinc in
gaseous condition by the carbonic acid gas

contained in the hot gases. In order to ob-

tain the necessary high temperature for the
reduction of the zine ores, the charge con-
gisting’ of a mixture of ore and carbon must
be supplied with a strong current ot air, so
that it is impossible to prevent the wrma-
tion of a certain guantity of carbonic acid
besides the main portion of carbon monoxid
which is absolutely passive with respect to
the zinc vapors, whereas the carbonic acid

acts on the zinc vapor to form carbon mo-
noxid and zine oxid. ~ The latter must again

be reduced to zinc and consequently a fur-

ther supply of carbon must be consumed
thus considerably increasing the consump-.

tion of carbon for the production of a defi-
nite quantity of zinc. Furthermore the newly
formed zinc oxid is ‘ot deposited in the
reduction zone of the furnace but at other
spots of the same snd thus occasions the
choking-up referred to. .

The present invention is for the purpose
of avoiding both these disadvantages and
consists in that in a blast furnace or other
like apparatus the air is only supplied in

| such slow current.to the charge consisting

of oxid zine ores and carbon, that the oxygen
of the air on reaching the rveduction zone has
been completely converted into carbon mo-
noxid. 'Now inasmuch as owing to the slow
combustion of the carbon, the necessary high
temperature for the reduction of the zine
cannot be attained so means are provided in
the blast furnace to bring the- temperature
of the rveduction zone up to the necessary
degree by electric heating. The zinc vapor
thus produced has no opportunity of being
ve-oxidized and consequently there is no
stapping up of the pipes by deposits of zine.
Furthermore only velatively small quanti-
ties of electric energy are necessary for sup-
plying the additional heating and on the
othey ‘hand carbon is economized, because
any re-oxidation of the zine vapor forued
is avoided and thus regarded as.a whole the
present  process is more economical than
these hitherto employed.

In the accompanying drawings a Dblast
furnace suitable for earrying out the pres-
ent process is'shown as example, in which i —

Tigure 1 is a vertical section through the
furnace and the condensing chamber.
2 is a secti' nn along the line 2—2 of Fig. 1.

The furnace differs from those generally
employed essentially by the arrangement of
the electrodes f and ¢ (ihe electrodes iilus-
trated being provided with facing material
#) in the reduction zone as well as by the
pipe & pussing from tiie reduction zone to
the condensing chamber and by the pipe ¢
passing from the top of the furnace and
vrovided with an adjusinble valve s passing
out into the gas exhaust pipe from the con-
densing chamber. Between buth these inlet
spots and the condensing chamber an ad-
justable valve » is arranged. The charge is
introduced at d. The blast air is introduced

[T
<

79

80

N
Ing.

90

a5

in cold or warm condition by the nozzles ¢

and as above mentioned is supplied in such
quantities that the oxygen of the reduction

zone y is completely converted into carbon

monoxid. - By supplying suitable strength
and voltage of current between the electrodes
7 and g, thert results a further increase of
temperature in the reduction zone owing to
resistance-heating and thus the zine oxid
of the charge is converted into zinc vapors
which latter aré conducted away at the hot-
test portion of the furnace or near the same
through the pipe & which can be heated by
vesistance coils 2 into the condensing cham-
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‘ soid shafi, electric heat- 55
5 substant ‘dy a2t the middle of
b and meang for permitting the in-
n of anooxidizing gas 4t the bot-
4 sszt *c}gebhﬂr “with an aperture
v at-the middle of said shafi for 60
e Vapoz to be releaged there-

ber & The zinc-fres g g_gwpb escape from the
latter into the open awr through the p‘ipe P.
A portion of the combustion gases, which a8
above meniioned are completely fres -L‘}iﬂ
§ oxygen and-carbonic acid, pass also through
the upper portion of the iurnace, whers it
serves for he.mng the charge. Any '
vapor wﬁiamea in it, is con&ensea, andl .
SLbseUuex‘m v when the corr esponch
19 tion of the charge has descendsd info th
du c‘bmr. zone, is “condueted to the condensing
chamber tfogether with ths mzm freghly
formed from zine oxid, so that thers is @
togs of mine. The valves g zmd 7 serve |
15 suitably vegulating the Gisbribution of both-
the currenis of gas referred to. hei
- meials besides zinc contained in dle of sfuc’ farnacp to said wndensr gv
such as lead, which are redaced by caxbom| chamber and.a further conduit leading from
and are nob volatilized under the existing | the cnndansmg chamber to the top of the
20 vonditions of memfpm‘ature, collect i L‘h{: i furnace and fo the atmosphere; as seb forth.
lower poﬂmn of the furngee at b from wher 7. In cor ah}.ﬁ&-umu & shalb fun mme7 % con- 75
_thgy can be drawn off in the usual manner | de nf chamber, a conduit leading fromthe .
m/ tapping , - of snid furnace to said cohdensing -
E wvmw Tow deseribed 1y 3 invention 'w’ :3," .u{:z with means for he“'«ﬁinﬂ the same

comomadm n shaft, s vapor exit
o balf way up the s"haft, & se-
M‘des in orex;muy to said oxit 65
f‘ii ma qem mc nedrth together -
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25 I iamﬁ ‘as new and desive to securs by Lat- a further ﬂm&mi leeding from the con- -
ters Patent is donging char mber to the top 0"? ﬁ;ne furnace 80
i. A process i v the production 0 sine | and teo &w atmogphers; as set forth. c
and the in s bi i

wn 5 shafl, w.vm:w@r' "'1'53
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L
‘e 1n sha Wt or like blast fu combinai

w’hich \(‘\’)Mai‘ELS in providing s limited sup- half way up the shaft, &
%8 ply of air for the furnace such thab the com- ndently a ad justable elects'od
bustion g s% in'the yeduction zone ars kepé | in nrox ,' by Lo sal id exit and twyers situate 85
iree of ovym‘ 1 snd caybonie acid gas snd af | near { 0ge other with a hopper ar-
thé same time incrsasing the temperattre in | ranged "’5 ine top of the shait; as set farth. .

t’nis zone by electric heating, as seb 2o rth. 8 In cvﬂmﬂmmoa shatt, o series of elec-

36 2. A vrocess for the prcduchoq of minc | trodes disposed’ a bout the boshes thereof,
oF ihﬂ lile in shaft or like blast furnaces | with auxils z‘ y elecirodes of combustible ma- 90
which consists in fesding bh@ zinkiferous ore | ferial, %wye':s uuu e near the hearth and a
with‘ a re éﬁ mg body into he -{rurm. 2 Mup« hopper ok the top, as seb forth.

] i 0. In cm&bi nation a shaft furnace, a con- '

40 Ques the ore bub fo prm/enb O}V‘Ve”l eaching | densing chamber, o conduit leading from the-

_ the reduction sone and hes ‘:mq the reduc- | middle of the smél furnace to vhe sabd con. 95

tion sone by an auni isry v ewulmlm mesns, | densing chamber and » further conduib fepd- -
s set forth ing from the top of the furnace end adjust- .
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.8, A. : m‘c{giw, of zine | able valves in said conduib for regulsbing

45 compr : ingtt uh(} proporiion : .: gasss fueﬂvmg the- mmace -
mm 3] £, means | ab t the middle and at the {,UJ:.M 8 geb forth, 100
per t ﬂzh ini pyiy of " In testimony VV[‘@I’LOL ‘-‘,xszv signed my

feans 1&12 t6'at 2 zb«m;, the mid- | name to this specid the plegeme of
shaft disposed for hesting the | two subseribing -

m AnS {Ox ljemnfmma‘ zing o :
b saged from said she
8 midd}e. thez 20f; ag set forth.
4. A =mc farnace -comprising

means for permitting introduvetion of ths Q. J. Wonra.
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