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. PALPH BAGGALEY, OF PITTSBURG, PENNSYLVANIA

- State of Pennsylvania, have invented a new -

- this specification, in which— .

10

- furnace suitable for practice of my inven- |
- tion, the section being on the line I-T of |

~ Tng. 25 Fig, 2 is a cross-section on the line-
Il of Fig. 1; Fig. 3 illustrates the power |
mechanism that may be advantageously util- |

TS

- rior length of the crucible,
-~ . section on the line TV-—_T}\

~ Tig. 5 is a longitudinal séction on the line:

- naces whether such furnaces be constructed
- of heavy metal blocks, of refractory mate-

. tial of any kind, or of water-jackets of any-

- of smelting ore wherein the following steps-
~are employed. " 1st. Producing “a molten

 fuel values. . 2nd. Dissolving theveafter in |

R ‘produced by the converting. process ores

- 40 |

~ the molten bath, and mineral
- ylelding valuable metal. =~ .~

 the [heat produced by the oxidation of ‘the | prises means above the ecrucible fo regulate

various elements and compounds that partly |

.55

. . . . .
1 ! et . . et . “ . 1 s, . o, Lt ; - . [ oo ' L -, - . i . .
! ' ' [ . = o LT e . ' e . v ' ~ - . -t N ot LI : . ) .
! ' ' PR R [, P R R T [T . - B [ . - . . i ;
! ' ' ' .. H - - = . .. - ' - . . . . e - . ' - I . ) . - . . . . i .
' . . . C , L . Lo . . ' i K [ ' . . . . - . . -I. . . . ) L. . ;
' - - ' . . - R T 'R ne ' (. . e, . . Lo . . A : i L . . i -
! - ' . - . . o . . e . . .- " .t . . . . L. . .
H Lo an, . L T P e .. L. - . - . - - o, I L. . A . . . ) .
' . 1 . . H " " . X . L L . .o L .o L . - . . . Do
B Wt 1 . . ot L, . ' A . N ) . Tl
' ' . ., ' [ v - H T . = . .ot e . . .- . . .. - .ot . . - )
e ' ' - L " " B . . -, ; . . . . .- ..
il ' . . 4 . .
' ' ' i - . L . . . . . - ' . .
! ' ' . . . - -
. . .
. ' : . . - , . . ' - B - . . - '
' ' - ' ' 1 ' ' . . " - < Y . - . "
1 . . . ' . . . . . . .
LN} L} ' - L] . lI L] - - . . - ‘ . - i . .
' 1 ' ' . ' L ) " R . - . . ) R Lo . i
1 L} 1 " - ' ' 1 ' ' . . . ' - .. L] . . . ' - .
N . ' . ' ' . . ", - - . . e : . . . . .
' . - . . " . . i
' . 4 ., - 1 ' R i . - - . ' ' .
N " ' ' ' - . . - . . " . . -
"y . - . . N . -t 1 -t . . L}
' LI ' ' 'K - L] "t 1 .: ' - L ' T .. Lo . 1 .. . " - b "1 ' .o
N Y. . H et ' ' ' ' " ' o ' ' [ ' ' " [ - .I . .. . .
H - " H P Wl . ' e g ' ' ' el [T ! . . ' r R i L . . T mn . . . ' . o - -
' [ L v - . r = 0oy ' ' ' ' - ' . o e T . - ) .
. ! N - - ' . . ' . . - o el T T ’ ! . - .
; : O Lo Lo » n . , , H . - =, ; ; , , . - R . . . ] ]
1 ' Vo ,
' . . -
' . . .
- . - -
" .
'

~ Be it known that

own that I, Rarps

. Figure 1 is a longitudinal section of a

‘bath of clean matte or of molten ores, the

 distinctive feature of which bath is high |

5 of any kind, or practically no such fuel be-
yond: the small ‘amount , to start |
- the process into operation. - When “once |

- constitute the m(’lteﬂbath,SuChformsta,nce

Tittsburg, in the county of Allegheny and

5 and useful Method of Smelting Ores, of |
~ which the following is a full, clear, and ex-

. act description, reference be
~ accompanying drawings, forming part of.

would be so rapid that the

‘have a narrow contracted nose or throat
zed In actuating the damper doors 2 of Fig. | which will hold the heat p
2 which preferably extend the entire inte-
Tig. 4 is a'cross-
.y Al eldo LG G2V =1 OfFllg-5,ShOW—
iIng apparatus  of modified construction.

OftheCOHVGItel Ll e
he process above mentioned involves even.
80
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more exacting conditions, and demands even g
greater conservation of the heat produced

Dpossible to dissolve ores in open-top fur- |in the furnace than does the ordinary con-

| ered that it is practically impossible to use =
| an open-top furnace of any kind for the
-purpose, because it permits the .continuous
~and almost instantaneous escape of the heat g9
through the hood and out of the stack.- By
~way of illustration I may state, that the con- |
verting  process ~as- successtully conducted
‘heretofore could not be practiced in a con-
| verter that was open at the top to the full g5
‘area of the converter at its widest part, for
in such a converter the escape of the heat
11d - be .80 rapid the process 1itself
“would fail. +On the contrary, it is absolutely
essential to success that the converter shall 79
_ _ th roduced by the
“process to the utmost limit before permitting
'f;._-.itf?'.:tQTTE"’GS_CaJP'e;-_;iIitd the stack. This conserva-
-tion of the internal heat is carried to such. -
~an extent in present practice, that a pressure =
S _of the gases is often produced on the interior S
~ mechanism that may be used to actuate the.
- water-cooled dampers 2 of Figs. 4 and 5. |

79

_verting process, because the molten bath in =~

it is compelled to heat up-and to dissolve ores

less than the fusion point.

“that may be primarily cold, or if preheated.
coom e e a) aball they are still at a temperature much ,

- My present invention has been desioned : -
- primarily for use in the practice of 4 process

-

I have found that because of the rapid es-
~cape of the heat from an open-top furnace in
~which the process above referred to, 1s being

o $ being 9o
_bracticed, a. continuous congealing of the

‘matte and slag will occur on the side and end =

Ol metai. .. ... -0 e water continuously abstracts and dissipates -
~The process employs no carbonaceous fuel

. walls of such open-top furnace and because
this molten bath through the intense heat | of this trouble it 1s-only a question of time

- ing. ~ores | until these accretions close up the crucible
whose distinctive constituents are silica, for | and thus bring the

releasing and fluxing the iron contained.in |

95

D thus bring the process to a full stop.
This difficulty is intensely aggravated where

water-jackets are used, because the flow of -

the internal heat of the furnace and greatly

present invention makes it possible to use an

necessary in order to: practice this-art | - My preferred form of construction is that
-successtully to conserve carefully the heat | N

. 5SS _1nto. operation. . | open-top furnace of almost any kind and
- started it depends alone for ifs success upon | constructed of almost any material. It com-
105 .
~or govern the escape of the internal heat =~
o S 1 E , nce | through the stack, downtake, or otherwise.
- 8s iron, sulfur, arsenic, and compounds | Many different means may be utilized to ao.
-+ . thereo f and - manyothelthmgsItls ‘there- compllshth1s result. =~ R PP
- fore necessary in order to practice this-art | .2 form of construct hat 110

- which is thus produced, and I have.discov- | shown in these figures isbuilt of heavymetal

‘Do such fuel be- | reduces the temperature of the bath. My
necessary. to- start |
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sons herembefore stated.
that water-jackets may be used, 1f ample

o

blocks 3, as described in an application filed
by C. M. Allen on March 31st, 1904, Serial
\0 200,943. Such heavy metal blocks will
contmuously absorb, retain and conserve the
internal heat of the crucible and will not

wastefully dissipate i1t as water-jackets are

liable to do. The furnace has damper-doors
2, 2, mounted on trunnions 4 arranged to
SWH]U through the action of a cylmdel" D,
and rack and pinion 6, or other suitable
power-mechanism, 1nto the positions shown
in dotted lines of Fi 1. 2, which will have the
effect of almost closm-:r the upper portion of
the furnace and of thus preventing the es-
cape of its internal heat. The dampers have
wings 7 arranged so that while they are m

this position, their upper surfaces will con-

stitute a hopper, through which ores may be
fed into the molten bath below to be dis-
solved.

The furnace has the usual twyers 8, slag
outlet, 9, tap-hole 9" for metal or nmtte, aud
char omﬂ -openings 10.

When the furnace is in operation, the
dampers are moved towards or from each
other to vary the width of opening at the
upper part of the furnace in conformity to
the heat requirements of the bath, which 1s
thus maimtained at the tempermue proper
for effective work in dissolving the additions
of ore, but these changes are effected without

Bubstfmtlally ch.gmﬂmo the alr-pressure ot
the blast.
Ifigs. 4 and 5

illustrate other mechanical

means for producing the same result, and 1

this instance the invention 1s applied, by way
of illustration, to a water-jacketed furnace;
although 1 do not recommend the use of
water- ]*‘lckets for this purpose, for the rea-

Still I have found

provision, such as that contemplated m ny

present invention, 1s made for preventing

- or controlling the escape of the internal heat.

45

10

In pmctlcmﬂ this art in a water-jacketed
furnace, a much thicker skull or lining
forms upon the interior walls of the furnace
than where metal blocks are used, because of
the rapid extraction ot heat by the water.

In Kigs. 4 and 5, the dampers 27 are water-

~cooled hollow boxes pivoted at their upper

00

ends and adapted to swing mwardly as
shown in dotted lines, water bemﬂ supplied
to them by pipes 1l "which extend axially
through the trunnions 4.

1 COHSldel" the method above described of

controlling the escape of internal heat from |

000,466

- the crucibles of open-top furnaces as broadly

new, and I do not wish my mvention to be
limited to the particular mechanical means
lustrated in the drawings. For mstance,
sliding water-jacketed dampgls may be used,
such as thosu iHlustrated m my applic 1tion
Serial No. 202,391, filed April 9, 1804, for a
matte produung fuumm, and in other w: AV
the same results which are essential to sue-
cess may be accomplished.

Various modifications in the apparatus for
the practice of this mvention will naturally
suggest themselves to those skilled 1 the art,
without departing from the spirit of my m-
vention, since

What T claim is:—

1. The method of treating ores, which con-
sists In producing a molten bath lagh m fuel
values, dissolving in the bath ores having
constituents for releasing and fluxing the
iron and mineral values contained 1m the
molten bath, the process when started being
carried out without the use of carbonaccous
fuel and by the heat produced by the oxida-
tion of the fuel values of the ore and hath,
and during such process varying the area of
the escape opening of the vessel n which
the process 1s carried out contformably to the
heat requirements of the bath, whereby the
heat produced within the \*ewf-l may he held
therein to a controllable maximum extent:
substantially as deseribed.

2. The method of treating ores, which con-
sists In producing a molten Dath hlgh 1n fuel

values, dlssolvmu 1 the bath ores whose
dlstlm,tw{_, constituents are silica for releas-
ing and fluxing the 1ron contaimed 1 the
molten bath, and mineral values, the process
when started being carried out without {he
use of carbonaceous fuel and by the heat pro-
duced by the oxidation of the fuel values
contained 1n the ore, and durmg such proce-
ess varymmg the area of the esc ape opening
of the vessel in which the process 1s carried
on conformably to the heat requirements of
the bath and without materially increasing
the pressure within the vessel, whereby (e
heat produced within the vessel may be held
therein to a maximum extent; :snbstantm]lv
as described.

In testimony whereof, 1 have hereunto set
my hand.

RALPH BAGGALEY.

Witnesses:
Wirnraam M. KIRKPATRICK,
Franx L. Rirey.
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