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To all whom 1ty coneern: -

- Be it known that I, Warrer G. Svaer, a
citizen of the United States, and resident of
Denver, in the county of Denver and State of
Colorado, have ‘invented certain ncew and
usetul Improvements in Ore-Treating Proc-
esses, of which the following is a specifica-
tion, taken in connection with the accom-
panying drawings, which form a part of the
same.

This invention relates to ore-treating proc-
esses and relates especially to processes for
roasting zine blende, galena or other difli-
cultly rousting sulfid ores, preferably in a
continuous manner and in simultaneously
roasting, preferably continuously, and out of
contact with such ores, pyritical or other sul-
fur-bearing heating material, the hot sulfur-
ous gases from said material being led into
substanual contact with the partly desul-
furized ore preferably passing in the direc-
tion opposite to the feed of said ore so as to
heat the same and to mix with the sulfurous
rases evolved therefrom.

Figure 1 ilustrates in perspective, partly
in section, a form of apparatus which may be
ving | Fig. 2
1s a vertical sectional view of another form of
apparatus. Iig. 3 shows still another form
of roaster.

Phe novel form «! [oaster indicated in Fig.

1 may be used for carrying out this invention.
The casing 34 which 15 indicated of metal is

supported in a heavy masonry or similar set-
ting 35 which materially decreases the heat
radiation. A series of hearths or shelves of

suitable material are mounted within this

casing, each hearth being substantially di-
vided by diametrical slots, such as 21 and 121

which form the two hearths 14 and 114 on |

this same level tor the freatment of different
material, if desired. The other hearths are
divided 1n a similar manner. The non-
alined slots 21, 22, 23, ete. form a plurality of
hearths on éach level, eacii slot bemng ar-

ranged as indicated over the rear of the

. hearth below.

50
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Jf desired, a suitable grate 58 may be ar-
ranged below the series of hearths and may

be fired through the doors 39, 60 1n the ordi- : f th _
DAY WAY. The cases of combustion pass up | tion and by conduction tiirough the various
through the slots to some extent and also the |

alternate shelves are provided with collars

13 which form .unular openings of any size
desired near ‘he center of these shelves.

Also suitable circulating pipes 30, 31, 32 are .

Varranged at switable intervals around the

periphery of the other shelves so as to con-.
duct the gases through the apparatus in a
zigzag manner before they pass out through ¢
the flue 2 to be utilized in a Glover tower or
othér acld making apparatus in the case of
sulfurous gases. | '

A vertical shaft 1 supported in the bearing
33 and rotated by any desired means in the g5
direction of the arrows, is indicated as pass-
ing axially through the roaster. This shaft
is provided with a series of arms 12 on which
are arranged suttable rabbles 28, 29 which as
indicated are inclined in different directions. 7¢
In this way when rotated in the direction of
the arrows one set of rabbles moves material
circuinferentially around the hearth to some
extent and also displaces it outward. The
rabbles on the other arm move the material 75
around the hearth in the same direction and
also displace it inward into the path of the
rabbles on the other arm. In this way the-
materialis continuously turned over-and also
slowly fed dround the hearths in the direc- 8o
tion of the arrows. Material may he fed into
this roaster through one or more conveyers,
such as the screw conveyer 10, driven by the
rotating shaft 9 at any desired speed and
thus feeding material from the hopper 6 into gs
the tube 4 through which it drops onto the
hearth 14. It 13 evident that this material

- will be fed around the hearth 14, will fall

through the slot 21 upon the rear of the
hearth 15 below and passing around this go
hearth in a similar manner will progressively -
pass over the hearths 16, 17, 18, 19 and 20,
finally issuing through the discharge chute
57. If desired, other different material may

be fed by the conveyer 7 on the rotating 95
shaft 8 from the hopper 105 through the feed
tube 113 upon the hearth 114. 'This ma-
terial will be slowly fed through the roaster
passing over the hearths 114, 115, 116, 117,
118, 119 and 120. betfore being discharged. 100
These two materials will be kept separate
throughout their passage through the roaster,
but, of course, the gases evolved from them
will mingle and one material can i1mpart
its heat to the other in an obvious manner 105
both by the heat of the gases by radia-

hearths. .
Zinc blende, galena or other difficultly

roasting sulfid ores can be conveniently 110

treated in-this apjaratus oy feeding the ore
through the conveyer 10 over one serles of
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The r@_mtﬂr mdicated i oy i, 7 inay be em- |
pioyed, this apparatu :5‘_ comprising the ore
roasting ot ary furnace 36 .0f ¢ _uﬁzsu’ai constiue- |
tionm and mot nted upon and rotated by suit-
able mﬁer 42 engaging the rings 37. The

tatably engages. hood 43 and dis hargm'
material into *he {?hmu 44, the ne@mmﬁ' ur- |

cand 1s supnlleﬂ with material Py the con-

hearths where it iz roasied and the sulfur !
= - i " (> I
driven off in the shape 91 sulfurons gas. |
The additional heat which is usualy nec-

€s8ary in order io ropez iy d@:mlfurizeﬁ sitch
ores cun be res diﬁj supplied by {fesdin:
7 and o

other seties of heart] N8 some w::vb or T

OT suim.t-uea‘rm& heating m 218 orial, such gs
1YoRn pyrites, {illinf{}]i fmtej ovrrhotite or sim-
ilar sulfid matberi o1, 1‘% (‘i-’;:“-tlf“d suifur,
:.,-*?-?-?]i may be emplos j{:d i somme cases. Afver
the roaster has been brought up to heat by

e b I e N i

the furnace indicated or by obher heating |
means. the desuifurization. of t}w ors takes

place in a well known manner, ths Droper
amount of additionel heat be mﬁ* Supmlm to
the partly desulfurized ore by the feeding of
gufiicient pyritical or other sulfur i“Lm‘mi’,
h?ﬁu% mm@m&i so thet not only is the ore
properly desulfurized without Lm, use of coal
or similar ﬂﬁatmg material, h t also the sul-

;;,;

Sﬁ'ﬁ)ﬁ@ﬂh@l’l treatment in ﬂumme dcid appo-

atus. ﬁ‘ﬂﬂ for LtJ_EZ& ion in of he_L ways., If
Gesived, aawe**&r, instead of feeding the vy-
33 wai or other suli‘uﬂ-e% ‘mma’h@mﬂg mwe-‘

vial through one of the serew CORVEYLrs aﬂﬁ

-, e Tl vl ¥ e g O B .

may slso be utilizad for fo eding ore thi mwh |
thf:: roaster snd the desired amount of nec-

£85ary :zuh‘i,m ngi e gf.,i may oe supplied by
the voasiing of vyritieal or *iﬁé-a_f suliur .53&@1

_;aﬂ' ﬂ::-za,é;ww ma,:t srial on g oria
furnzee mL other desired comstruchion, pref-
erably at the b%tﬂm of the 1 |
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upper end of this furnace com municates with

flue 39 for the discharged gases. A hopper
38 and chute s 41 or other smﬁ@blﬂ feeding de- |
vice may be used to properiy sunply materml’_
to this furnace, tﬁe if:rwel end of which ro-

nace, walch may be a rotary furnace r—’}SJ and
srmlarly operated | by the rollers 50 engaging
the rings 49 rotatably engages the hood 43

veyer 47 opemted b3 y the pudﬂ"*; 45 to regu-.
larly svp*:u} materml ted fromi the hop pﬂr 45.

This material after passing thmuﬁ“l ;'f;} Tur-
nace 48 wiil be azf-‘:f"*nfﬂ ged mr{mml wte

52, the lower end of the fdrma,m ﬂ]’%mwmg hf‘
1

{on . of .mh: iur be

-=;ﬂ11’;u freatoa in

the furnsa €O

firs box 51 p3 G““?’ldﬁ:’f with a suitable grate 53 |

T :

k3
semz ate from tﬂe maberial tresied
lowsr fuinnes 48,
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In treating difficultly rossting eulfid oves
i this apparstus, the ©ore, such s zine
plende, for instance, couid be fed in a regulas
3 1 -

manner mto the ore furnace 36 and roasted
therein, the an rount of aaditional heat neces-
sary 1o Dr operly desulfurize the ore being

i _
sut! ur—-f:n.:.,m‘mﬂ* hm%iﬁg mwar 2.4
s oI such materis
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& ﬁpizﬂu b tne roasting of py ritical oy other
. o Ol
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enrien the _

in some cases other forms of furnace may
De used {or carrying out this process. A
pair “of- cmnmumcat ng or coaxial barrel
furnaces of the Bruechner typs may be em-
ployed, or, if desired, a reverperatory fur-
nace, such 25 18 indic: ;;LL{% i Hig. 3, the

a

diffieultiy ﬁm%mg suifid o1 nmﬁf“ Dreler q,m}r
treated on the hearth 61 whic chl i
by the wall 63 from the hearth ﬁ"? ot whic on
the proper amount of pyrili * ghhes

{

AV

frm—g
e+
'

.t. b o
11‘30}‘11 i1 1 Do i

T

—

ro &Q‘({* A e, .
.iuﬂ(“{i 10T this DU

(
desired bek ne mixed b
It 18, of course }maf‘em t’f} 10 other forms
The

OI apparatus -*nm be empicyed. num-
per, order and IE‘-‘I*;cht nature of the steps de-

| of Other %mt‘ﬁzg aevice.,  In this way ths hot
gases irom the furnace 48 pass throughthe
.Eﬁ-ﬁd 43 and the fumsce 38 mingling with
yages evolved therein and all the pases BT

ﬂroagh the flue aJ The ors ox-othsy me~ vp
rinj tz’eawd in the furneds 35 is, however
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su?h@d need not be used in all cases in ¢ar- -

rying out this invention or securing the ad-
vzrm oes of the same. W th{}rLJ *mmfm‘c
hemng limited to the details of the disclosure
i mch has been made in this case, what I
claim as new and what ¥ desire to secure by

Letters Patent 1s set forth in the app pended
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1. The ore ireatmﬂ pm{:

which consists
1

in continuously feeding zix SNAE tizfmm?’x
& roaster, 1n eommhm*"h i*mmt ng nyriticad
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h ating mai‘m‘ 1zl oub of contact with said
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stantial contact with the partly 'de!sulfui'ized |

sinc hlende, said gases moving in-the oppo-

site direction from the feed of sald blende 8o

as to heat the same and mix with the gases

evolved therefrom. - -

: e d

9 The ore treating process WHich £ODIISLS
in roasting diffienltly roasting culfid oie,

roasting pyritical heating material subaian

{

=

with said ore,

tinlly out of contact 1 SUDPLY-

ing heat from said nyritical material 16 saidd
‘ore and in mixing the

sulfurous goses rom
said pyritical material with the gases evolved
from sald ore. '

3. The ore treating process which consisis
in roasting difficulity ro asting ore, in roast-
ing non-carbonaceous oxidizable heating raa-
terial, developing '

oxidation aud 1n supplying

an excess of heat on 18|

o

oxidation and in supplying heat from sald
heating material to said roasting ore and
subsequently using
facture of sulfuric acid.

4 The ore treating proecess which consists
in roasting difficultly roasting sulfid ore, in
roasting non-carbongaceous oxidizable heating
materiel developing
heat from said
henting material to said roasting ore and sub-
sequently using the gases in the manuiacture
of sulfuric acid. | o

WALTER G. SWAR'T,
Witnesses:

Axprew C. KOONTZ,
O 1L SOUTHARD.

the gases in the manu- 29

an excess of heat on its 25
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