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To &ZZ whom it 7?@0&?/ CONCEFTL:

- Bé it known that I, CAMILLE LEVEQUE 3
citizen of the French Republlc, and-a 16516161113
of Pouzin, in the French-Republic, have in-

vented a certam new-and-useful Improvement

in Portable Refining and Oxidizing A pparatus;

“and I do heéreby declare that the following is

a full, clear, and exact deseription of the in-

ventlon sueh as will enable othersskilled in the

10

art to thh it appertains to make and use the

- Same, reference being had to the accompany-

~ of portable apparatus or furnace for re: g
iron by the Bessemer process, substantially as

20

marked thereon which form a part of this
Speclf cation. -

My invention relates to anovel constructmu

hereinatter fully described, and as shown in

the accompanying thlee Sheets of drawings,

In which—
Figure 1 shows my 1111pr0ved %pparatus in

| elevatlon and of annular form. Fig. 21sa sec-

“tional plan view, and Fig. 3 a vertical trans-

verse section, thereof. Figs. 4 and 5 are side

and end 'elevations'; and Figs. 6, 7, and 8§, a-

- plan view, a horizontal longitudinal and a ver-

20
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tical transverse section, respectwel}, of a fur-
nace ‘of rectangular form embodying my in-
vention. ~Figs. 9 and 10 show by a 'sectional
plan and elevation the connection of the ap-
paratus with a smelting or blast furnace and
the means for its removal and 1eplacement by
another.

Like letters of reference indicate like parts
wherever such may occur in the above ﬁgmeb

'- of drawings.

~When, in the Bessemer plocess “the action-

of the blast 1s limited to the period or point of

scorification of the molten mass, a white pig-
iron 18 obtained similar to that formerly ob-
tained in refining-furnaces. The erecting of

a Bessemer plant with a view to manufactur-

ing steel i8, however, very costly, which ac-

'eounts for the fact that such plants are not

generally used in the manufacture of refined
metal, for the reason that the expense inherent
t0 the working of such a plant cannot be sup-
ported by the profits derived any more than
could the etpenses inherent to the old Styuan

ining

F

‘gine.
ing dmwmgs and to the letters of reference |

or mazeage process. - It would be differentif a 50 .
“blast of air could be forced thr ough-the molten
metal by an apparatus of limited cost and

adapted to be worked at little expense.

The object of my invention is to provide a
means for obtaining refined metal on the Bes- 55
semer plan by means of an apparatus of com- -
paratively small prime cost, easy ot repair,
and adapted to be worked by means of air-
blast derived from any ordinary blowing-en-

60 .

The apparatus consmts of a sheet-metal cas-

ing, C, mounted upon wheels W, and adapted

to rotate upon a horizontal ams, A, or wheel-

axles proximate to its center of gra,v;tty, and 18
prevented from tilting by a Supportmﬂ pulley
or wheel, W',

- The appara,tus may be of annular f01m as
shown in Figs. 1, 2, and 3, or of reetanﬂ*ulal
form, as shown in Figs. b, 6, 7, and 8.

The apparatus is divided into three cham- 7o
bers or compartments, C' C* C°. The central
compartment, ¢, constituting the oxidizing
or refining furnace or chamber proper, 18

formed bv lining the sheet-metal walls w w’ of

the air-chamber with-fire- brick, and has a sole, 75

8, and arched roof », of like or any other suit-

able fire- -proof material, as shown in Figs. 2
and 3. 'This central compartm ent or chamber,

| C%isin communication with the chambers C’O

| Figs.1, 2,5

by means of a series of blast-openings or 8o
tuyeres, T. The chamber C'i 13 provided onits"
upper . and vertical walls ¢ ¢ with a series of
peep-holes, H H', normally closed by suitable
plugs, and the chamber (¥ has also a series of

peep-holes, H* H? formed in its top and verti- 85

cal outer walls, ¢’ ¢, respectively, which are
likewise normally closed by suitable plugs.
The chambers C' and ° are connected with
the blast apparatus by means of pipes P’ P’ -
branched upon the main pipe P, provided Wlth 9o
a sultable valve, V. (Shown in dotted lines,
, and 6. ) The molten metal enters

the fumace C* by pipe or channel P?, and
the gases escape from said furnace- ehambel .
thr ouﬂ'h a series of short chimneys or stacks, g5
S, which gases may be collected by a hood, D
and conducted to the main or other stack of
the foundly S, as shown in Flg 10 The
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arched roof » of the furnace-chamber €7 is

ries of segments or becm@nsﬁ (shown in Figs.:
1, 2,8, 4,5, 6, and §,) whereby ready access:
may be. had to any ptut of the chamber C* for
. anypurpose. . Of course 1it.will: be understood:
. that the roof » nieed not necessarily be made of
~aseries of independently-removable sections,:

. though I prefer this to removing the: entire
10 Troof each time 1t becomes necessary o gain
aceess to any one paulmﬂm pf_ut of. the, 1(,1111-: |

1ng or oxidizing chamber.

-1(3:111113? removed w hen worn and replaced by

13 -another one,whereby the wmh ol leﬁlllﬂﬂ‘ mag 1%

20 on: Hllllll@llﬂptedl} _ EEENE
SN N The form and peeulml eoustmdmn 01 ‘Lher

;;gfmplmmtus adapt 1t for use with compressed
o aarvobtained from the usual blomuﬁ nm,chmeb;
- 20 Ot the blast-furnace. | o '

‘The fact of being able to use. blowm,&. of ]OW'f é
pressurc, together with the simplicity of con- |
L _&tli'uctmn:cmd manipulation, as well as the low |
N zeosﬁtg of the apparatus, renders it available in |
SRR ;25 such establishments: where a. Bessenrer plant |
could not, be profitably employed; and, in faet, |

renders it available in all estabhshmunts that?

]Jl*oduce ormay produace the fine grades of ivon |

or steel, whether by theacid or hasic proeesses

'.::;.30 for Bessmner- steel,-and for all products re-:

quiring pig-iron free from &:ulphm aud COon--
taining but little silicium. SERESEE

In practlce 16 will be louud convenie nt 10:
. .hmt'e,&. numbei of these apparatuses ready for:
L 3 5; use, such number depending upon the capae-
- ity of the works; and in Kigs. 10 and 11 I have |
~shown a convenient 1}1%111; and. arrangement

for connecting the apparatus directly with the
blast- fummce I, the contents of which are
40 pr eferably delivered through a channel, P,
to a receiver, R, called the “111@15111*@1 7 and
thence by channels P*and P* to the 011{:114111#-
chamber C*. The refined metal is run out by
pipe or channel I° and channels P into re-
45 ceivers R'. As shown, the portable refining-
furnace is located in the casting or blast- fiur-
nace room, from which suitable L:L acks are laid
to an adj oining room,
are or may be stored. When one of the ap-
5o paratuses 18 to be replaced by another, it is
uncoupled from the blast-pipe P, and then run
along the track ¢ into the adjacent room fm(l
another one run out by means of the truck ¢
Fig. 10, and coupled tor opemtlon The re-
55 fined metal is 1emoved by running the receivers
R’ out on the track ¢
The operation of refining may be briefly de-
scribed as follows: The 1110113911 metal, after
reaching the furnace-chamber C is %11bJectet1
6c to the r1(3151011 of a blast of air (bgr opening the
valve V) forced through the metal from 0D~
posite sides in a series Cof jets, when the oxi-
dation of the silicium and other metals at
once begins. Gerbs of sparks escape with
65 the gases from the stacks S from the moment
the alr 1s forced through the metal to the end

of the process, which is characterized by an |

in which the furnaces.

- 200,095

mereased velocity in the current of: the gases

made removable, it ‘being composed of a se- | by finer &,pfulm by scorified: globules ca,uled: o
along by the air and gas cuuent, and accom-
panied generally by a voluminous reddish .. . .
smoke, which would be sueceeded by a flame. =
becoming more and more
this tlmu the discharge- pdss'we P’opened and
the metal runinto the receivers R’ R’ through
the branched - ehannel I, .
the mefal is =c]'1ille(1f orsuddenly cooled by eon-

1 the metal is to beused 1o

- .o the unr eﬁned 101 m, 1b1s simply allowed to run |
| The “Lpl)‘ll”ltu% being nmmlted O1L W heel.s is |

tact with water.

mto casting-ladles or pockets Or 11101ds ﬁ om the

= 011(112111#-@]1%11]’!361‘C‘- | | I
o In 01(1(31‘3’50 entirely empty the omdl?nw-
B :(,h.-.unbu' the apparatus :is tipped :over: by; SR
“means of the levers I L, which operation ean=

- beperformedwithoutar 1:estmﬂ' the blast, asthe

and the tuyeres are inspected, and . if: every-

whl‘te were not at

el

1n which receivers

80

85
-apparatus 18 coupled to the “main bl&a,-st-:pip;ee SRR
+ 2 by means of a flexible section of pipe, p..
When emptied; the: blast: is continued for a. .
few minutes, when the apparatus is righted: .-
9o
thing ‘1s in proper conditioen :the discharge-. = .+
gate 1s closed and the feed-gate .opened, and: '
the apparatus: is ready for another: charge.

i thereis a considerabie lapse of time hetween

caely operation, it will be found of advantage 95 a - :

to heat the apparatus before running in the:
-metal, either by means of any suitable fuel or -

by means of the gases from the blast-furnace. -+
1 Ordinarily, however, the'time that elapsesbe-

tweencacl charge 1s sufficiently short to keep

the heating thereof is dispensed with.

|

1
|
1

| |

treated. A 'metal poor in silicious constitu-
ents 18 refined in two or three minutes, while

iron rich in silicates and graphite 1*equires
from fiftcento twenty minutes, and sometimes
more.

In an apparatus of the kind deseribed from 110

five to six tons of metal may be refined at each
operation, and even more, if a sufficient vol-
unie of air is attainable.

Of course it will be understood that the
measuring-vessel or receiver R may be dis-
pensed with, and the refining or oxidizing
furnace connected directly with the blast or
smelting furnace.

Having thus described my invention, what I
claim 1s—

1. A refining or oxidizing apparatus di-
vided into three chambers, the central cham-
ber constituting the reﬁnmn‘ or oxidizing fur-
nace, and Lhe chambers on opposite sides
thercof constituting air passages or chambers,
substantially as and for the purpose specified.

2. A refining or oxidizing apparatus com-
posed of two air passages or chambers, an in-
termediate furnace-chamber in communica-
tion with said air-chambers by means of a se-
ries of air-passages or tuyeres, and an outer
casing of sheet metal, substantially as and for
the purposes specified.

3. An apparatus of the class described, com-

I00
the apparatus. at a proper temper ature, mld EOUREREEE R

The time required for: each: opemtmu de-
s pends naturally upon the nature of . the metal .-
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posed of two alr passeges or ohambels having ] mdependently-removeble sections, lined like-

sheet-metal inclosing-walls, an intermediate
furnace or refining- _chamber formed by walls,
and a roof of suitable fire- -proot material, S&ld

roof being exferiorly incased in sheet met&l

said central chamber béing in communication

with said chambers by means of a series of
air - passages or tuyeres, the whole being
mounted on wheels and adapted for oscillation
upon a horizontal axis proximate to the cen-

- ter of gravity of the apparatus, as described.

15
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4., An apparatus of the class described,

composed of a central refining chamber or fur-
nace, air passages or chambers on. opposite
sides thereof, an arched roof for said refining-

chamber, composed of removable sections, all
formed of sheet metal, the inclosing- walls of
the refining-chamber belng lined with suita-

ble fire- proof material, and provided with |

means for the eduetion of the gases, the whole

being adapted for oscillation upon a horizon-
tal axis proximate to the center of gravity of

the apparatus, as deseribed, for the purpose
specified.

5. The combmatlon ~with the refining or
oxidizing chamber C, 'of the air-chambers ('
C’, surrounding said chamber C?, a series of

-alr-passages or tuyeres, T, and suitable ap-

pliances for connecting the air-chambers with

a blast apparatus, and for feeding the molten |

metal to and discharging it from the oxidiz-
ing-chamber C? substantlally as and for the
purpose speolﬁed |

6. The combination, W1th the ohember C,
having its inclosing- Wells lined with fire- proof

material, of a roof, 7, composed of a series of

‘stantially as and for the purposes specified.

wise with fire-proof material, some of sald sec-
tions being provided with a sheet-metal stack,

8, removable therewith, substantially as and 40

for the purpose Spe(31ﬁed |

7. The combination, with the refining or
OdeIZIIlg apparatus, eonstruoted as described,
and adapted for oscillation upon a horizontal
axis proximate to its center of gravity, of the 4 5_'_
wheel W’ and the levers L L, substentmlly as
and for the purpose speci ed. |

8. The combination, with the refining or

'oxidizing apparatus oonstruoted to oscillate

upon a horizontal axis proximate to its center so-
of gravity, and a delivery-pipe for delivering
compressed air to said apparatus, of the flexi- -

ble connection p and the levers L L, substan-

tially as and for the purpose specified.

9. The combination, with the portable re-
fining or oxidizing appemtus, of a blast ap-
paratus and blast-furnace, an intermediate

55

measuring - vessel, whereby the quantity of

metal fed to the epperetus i or may be regu-
lated, one or more receivers, into which the 60
retined metal 1s discharged irom the appara-

i tus, and detachable connections for connect-

ing therefining apparatus with the measuring-
vessel, the receiver, and blast apparatus, sub- -
65
In testimony that I claim the foregoing I
have hereunto set my ha,nd this 10th day of

Ootober 1882
LEVEQUE.

k!

YVltnesses
BOUSGRANIDR
ROCHEGUDE, -
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