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10 sulfurizing ores, and has for its object to ac-

- UNITED STATE_S PATENT OFFICE.

"ROBERT HUBNER, OF NEW YORK, N. Y.

PROCESS OF DESULFURIZING ORES.

No. 906,883, ) Specification of Letters Patent. Patented Dec. 15, 1908.
' Application filed December 18, 1906, Serial No. 348,452,

il —

To all whom it may concern: ' "~ |the flue E* and the bottom of the flue E. '

~ Be it known that I, RoBERT - HUBNER, &
subject of the Emperor of Germany, and
- resident of the borough of Manhattan, city,
5 county, and State of New York, have 1n-
-~ vented certain new and useful Improve-
ments in Processes of Desulfurizing Ores, of
which the following is a specification.
My invention relates to a process of de-

complish this result in an efficient and com-
plete fashion within a relatively short time
and with an economical expenditure of fuel.
~ The invention.involves the treatmernt of

15 the ores under a pressure lower than atmos-

- pheric pressure, and also embodies certain
other novel features, all of which will be fully
described hereinafter and particula,rly point-

~ ed out in the appended claims.

20  An apparatus suitable for carrying out the
present invention is shown in the accompany-
ing drawings, in which—

Figure 1 is a longitudinal vertical section
of a desulfurizing furnace; Fig. 2 i1s a verti-

25 cal cross-séction thereof on line 2—2 of Fig.

1, and Fig: 3 is a partial horizontal section on

_ line3—3 of Fig.2. ' S
~ The furnace shown in the drawings also

 contains certain features of novelty which,

30 however, are not claimed in the present ap-

~ plication but in a companion case filed con-

- currently herewith. - -

" The furnace shown in. Ithe dr'a,wings COM-
prises a setting A made of brick work, or other

35 suitable material, and provided with a grate |

‘B, above which is the combustion chamber C
connected with the rearwardly leading hori-
zontal flue D; at the rear end of said flue 1s
an uptake E, from which three tiers of hori-
40 zontal flues K/, ¥2, E3 lead forward at differ-
ent levels to the stack or chimney E#; prei-
~erably each of the flues E/, E? K* is subdi-
vided by partitions, as shown in Fig«2. The
~ top H of the flue D is preferably made of
45 metal, or other material, which 1s a good con-
ductor of heat, and this top forms the bot-
tom of an ore chamber I, the ceiling of which
~ is formed by the bottom of the next flue k'. -
In a similar manner an ore chamber I' 1s
~ p0 formed between the top H' of the flue E’ and
 the bottom of the next flue E? and again a

third ore chamber I? between the top H* of |

The plates forming the top walls of the ore

chambers may be supported in any suitable
manner, as, by means of brackets or arches

(, which I prefer to provide with openings

55

6’ so as to avoid the formation of pockets in .

| which gases might be trapped. Above the
flue E? are located three additional ore cham-

bers I8, I* and I® respectively, having bottoms
13, H¢ H°. By means of dampers F, FY, K%,

6(

the path of the combustion gases may be va-
ried. With the damper arrangement shown.

in Fig. 1, the combustion gases pass through

the lower portion of the uptake E, then for--
‘ward through the flies E’, rearward through

the flues E?, upward in the upper portion of

the uptake E, and forward through the flues

Es. If damper F’ is swung upward so as to

close the forward end of the flues E?, the com-
bustion gases will pass only through the
lower-most flues E’ and not through the flues

E* E3; by closing the damper ¥ and opening -
79

the dampers ¥ and F?, the combustion gases

65

70

would be made to pass through the flues K" -

| and E?, but not through flues ¥2; finally, by

leaving the dampers F, F’ in the position -

shown, and opening the damper ¥?, the com-
bustion gases will be caused to pass entirely

80

through the uppermost flues E* and not

through the flues E’; E2. |
- J¢ in Fig. 2 indicates an opening through

which the ore may be charged into the upper-

most chamber I°. At the opposite end of

85

said chamber is provided an opening J° lead- -

ing to the chamber I* below. From this

chamber, at the opposite end, an 0penin% J*
leads to the next chamber below, and then
“again there are openings 4’ and J through
‘which the material may reach the chambers -

12 and I/, respectively. ~ These openings are

90

within the chambers themselves. The con-. :

nection from the chamber I' to the lower-
most chamber I i1s Il)refer&bl effected by
means of two channels J*, J° located 1n the

walls of the furnace (see Fig. 2). The open-

ings J7, J?, J3, J%, J° may be closed by
means of sliding plugs K projecting from the

‘walls of the furnace, and adapted to be oper-
i ated in any suitable manner. So far as the
‘openings dJ, J’, J%, J° are concerned, these
plugs K are located between arches G so that

when the plugs are shoved in, as shown in

95

100



~ Fig. 2, they, together with the intervening |

10

15

20

=

arches G, will entirely close the openings by
which one chamber communicates witg the
next. Tne plugs can be withdrawn entirely,
m which case the opening from which they

are reroved will afford a clearance for the

introduction of tools to either stir the ore or
push it toward the opening so as to cause it
to drop mto the next chamber below. The

chamber I’ is preferably provided with such

openings and plugs, not only at the side adja-
c?nt to the opening J, but at the other side
also.
is completely desulfurized by the time it
réaches thé chamber I/, the plugs K can be

withdrawn on both sides and the ore will be

serted o4 the opposite side. _
It will be seen that the path of the combus-
ticn gases 1s entirely separate from the ore

removed &t one side by means of tools in-

~chambers, so that the combustion gases do

20

not come mn contact with the ore, but heat it

simpiy by transmission through the walls of

the Turnace and flues.” . -
As indicated at the beginning of this speei-

fication, I employ a pressure below atmos-

30

35

leading from the chambers

pheric pressure during the trestment; for
this purpose each of the chambers has an

“exhaust or suction flue which may be con-

nected with a fan, or other device for with-
drawing air and gases from the ore chambers,
and for creating a low pressure there-in.

L indicates the thres exhsust channels
i, I, X* respec-
tively, said .channels being bent, as indicated
in Iig. 3, in order to clear the uptake I
oince the chambers 1%, 14 I® are above the

“uptake K, the exhaust channels L/ of these

40

45

o 8ecuring & more ener

chambers may be straight, ss indicated in,

Figs. 1 and 2. - -

in operation the ore is first brought into
the chamber I° and is hested, it being advis-
able m some cases to open the damper X? for
this purpose, so that the combusiion gases
will pass directly through the fiues &2, thus
' etic beating operation

at~the start. 1% wi%l be understond that

~ while the gases evolved from the ore arse be-

50

b6

g withdrawn from the.ore chamber by sue-

tion, said chamber is otherwise closecBo that

A

the supply of air is lirnited o what con find

its way througn cracks and joinis. When-

the treatment has progressed suffeiently in
the Uf}pé'f chamber I° the plugs K 9% the
right hand side of the chember I* {Fig. 2) ars
moved sufbiciently {6 the right to vncover the
opening J°, and by means of s suitebls ool
inserted through the opening J° {h8,ore is

 caused .to fall on the next ficor H*; by then

60

removing the said plugs K. entirely access

‘may be had to ths ore on ths feor H* to

spread it thereon. The plugs are then re-
inserted, and the treatment goes on in the

Thus, 1f 1t should be found that the ore

|

{
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successively from.one chamber to the next,
remaining m each of them the suitable length
of time, this depending on the character of

the ore and on the amount of heat available.

While the ore 15 in one of the chambers, that

particuler chamber is connected with the
fan, or other exhsusting deviee, so that the
operation. proceeds st a pressure under at-

70

mospheric pressure, air as well as the gases -

evolved during the desulfurizing process
éscaping through the channel L @rﬁ" €on-
nected with that particular chamber. Of
course, siter the maierial has nassed into the

chamber 1% and while it is heing treated

therein, a new charge may be brought into
the chamber I* and the apparatus may be
worked continuously, the verious chambers
-confaming ore in different stages of deanl-
furization. ' - |

75

85

80

"I have found that when working at o pres-

sure under atmospheric  pressure, 88 above
deseribed, the results obtained are very sat-
1sisctory, peing secured in 8 very short time
and with o
iuel, .
~ According fo 1
process 1s completed for practicsl
after s verying number of stages.

the quality of the ore,

T

zation may not he obisined until the lasf
chamber §is reached, but in other cases this

the
E_urp@ags |

0
N

relatively low consumption of
20

_ LRUS, I
sogme coses, the desired degrees of desulfuri

condition may already exist 1 the chamber
i'.  Accordingly, the desulfurized mstdrial -

will be remaoved irom the chamber I, or the
chamber I’, as the cose may be.
Speaking in s general way, 1t will be seen

that the amount of heat to which the mate-

Tio4 15 subjected increases progressively from
one chawmbeor fo the nexi, mince the ore gels
nearer snd nearer to the combustion cham-

- When operating continucusly the verious:

dampers will generslly be in the position

10

shown in Fig. 1, but this depends enfirely on

the character of the ore.

£ 1%

flues B2 after the beginning of
or even rrom the flues BP and H7. -
I elpim 28 my nvention:—

Some ores might
» ' t 3 - : ; 5 | -

require less beat, in which case the combus- 1

tion gases conld be exeluded jrom the upper

ne operation, /-

160

5..

- 1. The process of desuliurizing ores, which 115

consists in subjecting the ore to hest while
keeping 1t out of direct contact with the hest-
vag agent and exerting suction to withdraw
gases from the chamber containing the ore
while keeping ssid chamber otherwise closed
to prevent the entrance of any material
amouns ¢l air, then transierring the partly
desulfurized ore to snother chamber and
“there trepting it 1n the same manmner as dur-

&

ture., - 7 |

ing thefirst stage, but at 2 higher tﬂmper{%w‘

12

2: The process of desulfurizing ores, which

chamber 1% Thus the ore thay, be passed | comsists in subjecting the ore to heat while

0

b
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keeping it out of disect contact with the heat.

ing agent and exerting suction to ‘withdraw
gases from the chamber contaming the ore

while keeping said chamber otherwise closed |

- 5 to prevent the entrance of any material.
- amount of air. . . - LT

-

- In testimony .jﬁrh;e-r-eo_f ' I | hai_'_é--' Big.ne_d'-' my |

S

 name in the presence of two subscribing wit-
|messes. . o

[ ROBT. HUBNER. =
 Witnesses: . . . D o
- JOoHN. LoTKka,

- JoHN A, KEHLENBECK.
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