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To all whom it may concern:

. Be it known that I, ArTaUR S. DWIGHT, 2

citizen of the United States, residing at Jo-

" liet, in the county of Will and State of Ili-
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- specification, reference being had therein to

nois, have invented certain new and useful

- Improvements in Processes of Roasting and

-Sintering Ore,. of which the following 1s a

‘the accompanying drawing. -
- This invention relates to improvements m
-the processes for treating metal bearing ma-

- terials, particularly ores of the metal sulfid
~ e¢lass, these improvements relating to proc-

‘esses -such- as are presented in the applica-

tions Serial Numbers 307431 and 328387, |
filed by myself jointly with Richard 1. | ‘above remarke 5 con n.
illustration in Figs. 1, 2, 3 and 4 is sufficient

Lloyd on the 22nd day of March, 1908, and

. on the 30th day of July, 1906, respectively.

~ -~ In the said applications were illustrated and .
~. 20 deseribed a2 number of devices for supportin

o
‘and tramsporting masses of ore to be,treﬁ;téa
and for carrying on the treatment m such
way that the desulfurizing and sintering ol
the ore could be done more thoroughly and

25.completely than had been attained by any

- 306 - I -have devised certain improvements
' which T haveé found to be applicable under
“many circumstances in the treatment of-ores |
- of the elass referred to, and they sre herein

35

.
.
| 3

40

45 the line 2—2 of the apparatus shown in Fig. | the of .
| stratum 23 on the conveyer thé sulfur ele-

- In order

LaT[flP-B:r?Atus%f or . process theretofore known.
‘herein were described the generic features

ag well ‘as seme specific matters incident to 1€ - 10Ut 0 d1
| oo gbove the conveyer, snd 18 .'deposwed- upon - -

the -invention.

presented.

-may be fully understood I present herewith
-drawings which will illustrate some of the
numerous forms of devices that can be em-~

| pl?ed in‘cgrryin_g;outthelprocess{ -
.- Figure 1 1s a longitudinal section of mech-

T ¥

~anism which can be used to hold ore and
_transport it while it is being subjected to the.
.treatinent which characterizes my present

improvement. - Fig. 2 is a eross section on
1. -Fig. 3 is a ¢ross section on the line 3—
of Fig. 1.  Fig. 4 is a longitudimal section
showing some of the same parts that are
presented in Fig. 1, but on a larger scale.

50 ¥igs. 5, 6 and 7 are sectional views respec-

tively illustratingmodificationsin the method
-of treating the ore. Figs. 8, 9 and 10, are de-

tail views showing different forms of carrier
- mechanisin. -

i

!

“are entirely oxidiz_ed. The
sffected at 10 where is situate

It will be understood that the illustra- 55

tions and the drawings are more or less dia-
grammatic and conventional in character.

- Pig. 1 illustrates a mechanism in which use
Fig.4isa sectional view of someof the partsin
Fig. 1 on a larger scale. The carrier is indi-

any suitable way, for example it may be con-

structed of flat bars 5% hinged as shown in
Fig. 8; or it may be similar to what are known
a8 pan conveyers, as in Fig. 10, that is, con-
veyers formed in sections 5* which are se-
cured to a chain or chains 5°; or i1t may be .
built up of link bars, 5° as shown in Fig. 9.

.is made of an endless horizontal carrier; and

g0

“cated as a whole by 5. It may be made in

69

But as above remarked  the conventional 70

10 convey an understa,ndingrof how the inven-
+tion can be carried out.

the conveyer is provided with perforations

ion can be carried out. The conveyer 5 is
- | mounted upon wheels, pulleys, or drums; as
‘at 2, 2% 'The ore supporting part or Hoor of

75

gas. At 1 a hopper is provided, it being

adapted to contain the “fines” or fine ore

materials which constitute the principal part

escapes through the mouth at 26 directly

of the mass that is to be treated. This ofe

§0

the latter in a layer or stream 23 of suitable

depth and width. The vertical sides of the
mass may be sustained or confined in any pre-

85

ferred way, as for instance by walls 27. At

N : o | present for purposes of description and illus- .
that the present improvements

tration it may be assumed that the materigls -

to which reference is made are typified by
galena or the sulfids of copper or iron, sepa-
Tate or mixed. :
material to such treatment that it will not

00

It is desired to submit this

only be completely desulfurized but also sin-

‘tered throughout, that is to say that after

the desulfurizing there will be produced a

coherént sintered mass 1 suitable condition.-

9%

for immediate use in the blastfurnace. . For - f

the desulfurizing of the ore in the layer or =
fur 100

meénts are ignited, and the combustion thus
started 1s continued until the sulfur bodies
ic%niting‘. can be
_ : d g, horizontdlly
‘arranged gas pipe with jet orifices, this pipe

‘being arranged on lines fransversely to the

conveyer and immediately below the upper
run thereof at pomts nedr the hopper n.outh

105
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of the stratum of ore as it advances from the
hopper. The combustion thus started is
maintained, as the stream or layer 23 ad-
vances with the conveyer, by means of an air

supply furnished from. the box at 6. This 1s

shown as being situated between the upper

and lower runs of the conveyer 5. Air is

supplied to this distributing box through the
trunk or duct 7 which communicates with a

fan or pressure device 20. The box 6 may

have a hinge section 62 to permit cleaning.
“As the layer or stream of ore advances over

the air supply mechanism the combustion 1n
the oremassissupported and it gradually rises
as shown at 22 until the upper surface of the
layer is reached, the sinter being shown at 24.
As 1s fully set forth in earlier application
filed by myself solely and said applications

‘filed by myself jointly with R. L. Lloyd, it

~has been discovered that it is practically

25

impossible to efiect the complete smtering of
a mass of ore of this character at the time of
or immediately after the desulfurizing there-
of, if the currents of air which support the

- combustion are passed through the mass in

830

39

40

such way as to travel toward and escape at
an unrestrained surface. And in the said

a:g_plica.tions I ‘have made. provisions for
e

ecting the holding of the ore particles in
quiescence at the place where the air or the
gases of combustion or reaction escape. One
of the objects of the present invention is to
provide an effectual restraining of.the ore

- without requiring the supplemental metallic

or mechanical parts heretofore provided by
me, accomplishing it in such way that the
means used for this purpose can remain in
the sinter or be withdrawn therewith and

subsequently introduced into the smelting

furnace if required. I have found that the

45

o0

 straining means for the fines is illustrated in

59

60

‘at 1, and preferably
thereto.

particles of the fine ore in the -stratum at or

- near the upger surface, where air and gases

escape, can be satisfactorily held in place un-
til they are effectually sintered, by means of
a layer of large particles or lumps of ore of

the same consistency or chemical constitu-
‘tion as the fines'themselves.

And the man-
ner of using these lumps or blocks as a re-

the said Figs. 1to 4. -
12 indicates a .hopFer supplemental to that

In this hopper there is placed a
store of the lumps 01‘% [ | ;

the ore, and it is so placed that a thin layer 21
of these passes from its lower end and is de-
posited evenly and smoothly upon the tOIi) of
the layer or stream of fines or more or less

ulverulent mass that is delivered from the
| At 13 I arrange a screen above |

| opEér 1. _
the oﬁper 1 upon which the material can be

6B

centirg

hopper 1, and the latter passin

of the mass, and this agitation,

ocated directly adjacent.

ocks of larger sizes of

v placed which screen acts to separate

916,307

over the

screen and bein%) caught in the .
Of course it will be understood that suitable
adjusting devices are employed for increasin

opper 12.

26, the orifices being arranged so that the | mer di'opping through the screen into the -
flame jets 19 impinge upon the lower surface

70

or decreasing the flow of the coarser material -

as occasion demands. These larger blocks

“or particles of the sulfid ore rest upon and are

distributed over the top surface of the stream
or layer 23 of fines. - As is now well known,

‘the air which is forced upward through an ore

mass of this sort tends to lift and agitate the
particles of the fines near the up(fer surface

disturbance
and displacement prevents the sintering of a
large percentage of the material. And it has

also been found that if this disturbing action
can be prevented, a complete sintering of the
entire body from the bottom to the top can
‘be attained. When the restraining or hold-

79

80

ing means. are such. as here described, the

sinter produced from the fines to a greater or

less extent unites with the lumps or blocks

21 of larger size which have been placed on

top of the stream and the mass 1s ready for
introduction to the smelting furnace. The

union, however, of the upper stratum with

the sinter of the lower stream is not essential,
as it is common practice to introduce to the
smelting furnace not only fines from the
roasting furnace, but more or less of the raw
sulfid ore in lumps or blocks, this depending

90

05

upon the metallurgical conditions, the chem-

ical constituents and the like. And not
only is it true that such a component of the
charge for the blast furnace as has just been
described can be used as a retaining device
for properly holding the fines while being
desuﬁfurized and sintered, but 1 have also
found - that other comparatively coarse In-

wise used. o

- In'Fig. 5 1 have shown an apparatus whic
is adapted to deliver a stratum of crushed
lime-rock to the lower surface of the layer or

100

105

aredients of the furnace charge can be like-

110

stream of fines, the quantity being of such
proportion that it can be introduced with the -

desulfurized mass in the smelting furnace.
Here there is a hopper 26 for the fines and a
hopper 29 for the lime rock or similar ma-
terial. Use 1s made of a conveyer 30 sub-

115

stantially similar to that above described,

mounted on the wheels or drums at 31, 32.
The layer 33 of lime rock or similar material
is interposed between the conveyer and the

| sulfid ore and serves to distribute the air to
| the bottom surface of the layer or stream 34.

The upper surface of the layer is not pro-
vided with a retaining device because in this

1 case the air is drawn downward from the

top through the bottom into the box. 35,

from which it is exhausted by any suit-
able apparatus such as the fan at 38. The

ore is ignited by the gas jets supplied from

120

125 -

the fines from the coarser particles, the for- | the pipe at 87 situated above the upper sur- 130
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face of the ore. . In this case the combustion |

travels downward from the top toward the
~ bottom, the line of combustion being shown
at 38. | | R
- In Fig. 6 1 have shown how the steps
carried on by an apparatus like that in Fig. 5

~ can be combined with those performed by

devices such as shown in Fig. 1. 29*% is a
hopper for supplying a layer 42 of lime rock
10 or equivalent material to the conveyer 39.
40 is a receptacle for supplying a layer or
stream 43 of the sulfid fines, and from the
hopper or receptacle.at 41 a stratum or layer
44 of blocks or%umps of sulfid ore 1s delivered
and deposited upon the top of the fine ore.
Igniting flames 452 are supplied from the gas
~ pipe at 45, the gas jets here impinging upon

15

the combustible ore at the lower part of the

stream 43 just as it leaves the hopper 40, and
20
‘the forced air currents. In this case the air s
- forced upward under pressure, it being de-
livered through the pipe 48 to the box 47 from
which it passes to t%e ore mass and upward
through the latter. It will be understood
that so far as concerns the sulfurizing and the

23

- sintering and the holding in place or keeping

~1n quiescence the particles at the upper part

of the mass it is not necessary to have an ore

30
- operation. - S
"In Fig. 7 1 have shown an apparatus for

- treating stationary masses of ore in the way
referred to. 'The stationary holder is indi-
cated by 14, it being provided with an ore

35
~ support 15 which has numerous air passages

- and> below which there is an air recelving

and distributing chamber 16. Air 1s sup-
plied under pressure to this chamber, and 1t
1s forced upward therefrom through the ore
mass at 17. Upon the top of the fines I
) Flace a stratum of the coarser particles or
lumps of ore or a layer of lime rock or the
~ like, as shown at 18, this as above deseribed
. 45 preferably being part of the charge which 1s
-~ subsequentky introduced into the smelting
~  furnace. Here as in the mechanism above
described the result attained 1s that the
- coarser particles at the top supl;])ly. a weight
- 50 for holding down in position the
-, ticles in the upper stratum of the mass, and
they are held in such way that at the time of
the generation of the heat, say by oxidation
-~ and desulfurization, the{r are in proper con-
b5 dition and in proper relative positions for
- quickly and readily sintering together to
form large cakes or blocks ready for intro-
. duction into the furnace.
~ What I claim 1s: '

40

80 1. The process for treating metal bearing

. materials containing combustible elements,

- which consists in arranging a mass of the ma-

 terial in fine condition between two oppo-

- sitely arranged holders or retainers one of

68 which consists of particles of rock or ore

immediately before coming to the paths of

holder which moves or advances during the

finer par-

|

félatiirely la,rgef than the p&rtides of fines,

igniting. the eombustible elements of the

mass, and allowing cembustion supportin
gas to pass through the mass of fines: an
through ‘the two opposite retaining means,
substantially as set forth. T

materials containing combustible ingredi-

ents, which consists in arranging a mass of
5

the material in fine condition upon a holding
device, igniting the ore at the surface of the

causing comhustion supporting gas to enter

-the mass at the surface of ignition, applying

to the opposite surface of the mass & series or

stratum of particles of ore or rock relatively
larger than the particles'of fines, whereby

70"

2. The process for treating metal be&rmg

‘mass adjacent to the said holding device,

80

the stratum of fines along the said opposite
 surface are restrained or held against agita-
tion and disturbance during combustion and 85

sintering, substantially as set forth. .

3. The process for treating metal b'e.&r'ing: |

materials containing combustible elements,
which consists in arranging a mass of the

‘material while in relatively fine eondition

upon a holder or retainer, placing in contaet
with the mass an opposing retalner com-

posed of a series or stratum of partieles sep-

| arable from each other and relatively larger

‘bustion supporting gas to

than the particles of the fines, igniting the

combustible élements of the mass at points
near one of the.said retainers, causing com-
ipa,sa through the

mass from the side thereof . _
place of ignition and toward and through
the opposite retainer, and maintalning the
particles of the fines in quiescence during the
combustion and sintering, substantially as
set forth. - .
4. The process for treating metal bearing
materials containing combustible elements

| which consists in arranging a mass of the ma-

terial in fine condition hetween two oppo-
sitely arranged holders or retainers, one of
which consists of particles of reck or ore
relatively larger than the particles of fines,
igniting the® combustible elements of the
mass, allowing combustion ‘supporting gas
to pass through the mass of fines and through
the two opposite holders or retainers, sinter-
ing the mass of fines and causing the rela-
tively larger particles of one of said retainers
to adhere to or a%
fines, substantially as set forth. .

5. The process for treating metal bearing
materials containing combustible elements,

adjacent to the
100

00

06

106

110

115

lomerate with the sintered

120

which consists in arranging a mass of the
material in fine condition between two oppo-

| sitely arranged holders or ‘retainers, igmting

the combustible elemern{s of the ore, causin
combustion supporfing gas to pass throug
the mass and through the two opposite re-
taining means, and causing one of tﬁa refgin-
ing means to adhere to or agglomerate with

| the sinter, substantially as set forth. -

125

130
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6. The process for treating metal bearing

- materials containing combustible elements,

10

which consists in arranging a mass of the ma-

terial while in relatively fine condition upon

a holder or retainer, igniting the combustible
elements of the mass at points near that side
of the mass adjacent to the said retainer,
causing combustion supporting gas to pass
through the mass, placing in contact with the
mass an opposing retainer composed of aseries
or stratum of particles separable from each
other and relatively larger than the particles
of the fines, and arranging them substan-

- tially as set forth to restrain the particles of

15

20

the fines from agitation or disturbance, sub-
stantially as set forth. -
7. The process for treating metal bearing

~ materials containing combustible elements
" which consists in arranging a mass of the ma-

terials in fine condition between two oppo-

~sitely arranged holders or retainers, one of

25

 gas to move transversely to the path of the |

30

which eonsists of particles of rock or ore rela-
tively larger than the particles of fines, mov-
ing the said retainers in one direction con-
tinuously, across a region of combustion,
causing currents of combustion supporting

retainers across the region of combustion,
igniting the combustible elements of -the
mass, .and sintering the mass of fine material,

 substantially as set forth.

39

40

49

8.:The process for treating metal bearing
materials containing combustible elements,
which consists in arranging a mass of the ma-
terial while in fine condition substantially as
set forth whereby a current or currents of
combustion supporting gas are permitted to

pass through the mass, holding the said mass

between two retainers adapted to restrain the

particles of the fines against agitation and

disturbance, one of the said retainers being
formed of particles of material adapted to be

introduced into the blast furnace, igniting |
the combustible elements in the mass, caus-
ing internal combustion in said mass between.

the said retainers, and supporting the com-

~ bustion by the said current or currents of gas,

~ substantially as set forth.

- 50

09

T

9. The process for treating sulfid :Ores_rc('m—'

‘taining ‘combustible elements which consists

in arranging a mass of the ores while in fine
condition substantially as set forth whereby

~a current or currents of combustion support-

ing gas are permitted to pass through the
mass, holding the said mass between two re-

‘tainers adapted to restrain the particles of |
the fines against agitation and disturbance,
forming one of the said retainers of particles

- of sulfid ore relatively larger than the parti-

60

~ porting the combustion by the said eurrent |

65 10. The process

cles of the fines, igniting the sulfur elements

in the mass, causing internal cormbustion in
said mass between the said retainers and sup-

or currents of gas.

916,397

containing combustible elements, which con-

sists in arranging a mass of the ore while in

fine condition substantially as set forth

whereby a current or currents of combustion
supporting gas are permitted to pass through
the mass, holding the said mass between two
retainers adapted to restrain the particles of
the fines against agitation and disturbance,
one of the said retainers being formed of par-
ticles of material adapted to be introduced

70

75

into the blast furnace, igniting the combusti- -
ble elements in the mass of fines, and causing

internal combustion
sald retainers. |

11. The process for -'ma;sting' sulfid ores

thereof between the

80

containing combustible elements which con-

sists in arranging a mass of the ore while 1n

fine condition substantially as set forth

whereby a current or currents of combustion

supporting gas are permitted to Eass through
the mass, holding the said mass between two
retainers adapted to restrain the particles ol

85

the fines agalinst agitation and disturbance,

forming one of the said retainers of particles
of material relatively larger than the parti-
cles of fines and adapte
into the blast furnace, igniting the .sulfur
elements in the mass, causing internal com-

bustion in said mass between the said.re-
‘tainers and supporting the combustion by
| the said current or currents of gas. -

90

to be introduced

9%

~ 12. The process for roasting and sint.eri,ng_'
sulfid ores containing combustible elements,
which consists in arranging a mass of the ore

while in fine condition in contact with a
holder or retainer, igniting the combustible
elements of the ore at points near the said

100

retainer, causing a combustion supporting gas”

to pass through the ore fines, placing 1n con-
tact with the mass a stratum or series of par-
ticles of the sulfid ore relatively larger than

105

the particles of the fines and arranging them

substantially as set forth to restrain the par-

| ticles of fines from agitation and disturbance

during the roasting and sintering, substan-
tially as set forth. '

13. The process for treating inetal .beafing

110

materials preparatory to introducing them -

into a blast furnace, which consists in form-
| ing a stratum or stream of one of the ingredi-
t ents of the blast furnace charge, applying to
| the said stratum or stream a supplemental

115

stratum or stream of a second ingredient for

the blast furnace charge, permitting, a cur-

rent or currents of air or gas to pass through
the sald strata or streams, raising

120

- the heat - -

in the interior of the said materials to a tem-"

strata or streams to adhere or agg

perature causing the particles of the said.
‘ iomerate'-

one with the other, and finally forming from

‘the agglomerated materials, blocks or cakes - ..+
furnace, sub-.. .. -

for introduction into the blast
stantially as set forth.

"~ 14. The process for treating metal bearing

for roastmg s_il]ﬁ_d ores | materials preparatory to introducing them

180

126



016,397

into a blast f'urna,ce; which consists m form-

~ ing a stratum or stream of one of the ingredi-
ents of the blast furnace charge containing

10

combustible ingredients, applying to the said
stratum or stream a supplemental stratum
or stream of a second ingredient for the blast
furnace charge, permitting a current or cur-
rents of combustion supporting gas to pass
through the said strata or streams, igniting
the sald combustible elements, causing in-

~ ternal combustion in one of the said strata

19

or streams, raising the heat by internal.com-
bustion in the interior to the sintering tem-
perature and causing the particles of both of
the said strata or stréeams to agglomerate by
the said sintering, and finally forming from
the aggiomerated materials blocks or cakes
for introduction into the blast furnace, sub-

~ stantially as set forth.

20

15. The process for treating metal bearing

- materials preparatory to introducing them

into a blast furnace, which consists in form-

ing an advancing stream or stratum of one of |

o

the ingredients of the blast furnace charge
containing the combustible ingredients, ag-
plying to the said stratum or stream while
1t i1s advancing a supplemental stream or
stratum of a second ingredient of the blast

furnace charge, moving the said strata or
streams across a region of combustion, caus-
ing currents of combustion supporting gas to
pass through the said strata or streams trans-
versely to their paths of advance, 1gmiting
the combustible elements, and raising the
heat by internal combustion to the sintering
temperature and causing the particles of the
stratum or stream containing the combus-
tible elements to be sintered and agglom-
erated, substantially as set forth. |

29

30

35

In testimony whereof I affix my signature, 40

in presence of two witnesses.
ARTHUR S. DWIGHT.

Witnesses: |
G. E. SEYMOUR,
SOL SEKULSKY.
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