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- wth a rock formed or

movable endyise
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lrom the opposite end by way of
rods under the control of ‘--uu-:iu]{f‘ th’e::, Or
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Fig,
215 a plan view of the same.
{‘-lfwath:m as seen from the left with reference

to Fig, 1 of the smelting vessel or converter-
bow] s and the mechanism for tilting the sa me,

certain parts being broken aWway a and hﬂ()Wll

i vertieal section. Fle, 4 35 a detal] sec-
tronal view, on an mﬂm wd scale, of one form
of twyer extension. g, 5 is a similar view
fimv me means for form Ing Lhe twyer exten-
Fie. 6 1s an mﬂ‘u ved
1, of
detachable air blast or bLET}}}]T' COIER:-
trons of the smelting vessels and Flos. 7 and &
mn Vel twa] Cross-seetiions Unt he lines 7 7 and

58, B i

¢ Jdesionaies the sineltin 2 Vess el or conver
cer-bowl. which is made of boile er-plate or
'n'wtil tined with fire-brick and pro-
vided at the top w Lth 2 nozzle b and at the

rmitﬁm witil & wind-box or aiv-chamber ¢, 1t

1s provided on opposite sides With trunnions

(/ ‘IIM e, which are fitted to turn in be: ATIILUS
1_.]1“ elor on columns or other suii-
al) ie support :
For idtmﬂ" th e vessel ¢ from and baelk toan
laﬂu”‘nt posiiion a gear-wheel 7 is fived on
outer end of the trunnion o wd meshes
provided on a hy-
cyiinder ¢, which s mounted and
Upon” a “lll{l(‘ A, A cen-
trally-located piston-head 4, fitted in said

]T{L“‘,]H

ey h: nlm s connected by iulmLu rods 7 pass-

mﬂ ﬂllﬂuffh stutling-boxes in the eviinder-

heads with br d{‘lxﬂt“ﬁ on the ends of the olde
o, and to the outer euds of these rods *11“ a1 -
as shown e Fig. 3, through
which water 15 admitted umie pressute fo
clthoer end of the cvimder Liml exhausted

said piston-

vadve mechanisim, which are not shown. The
tubular piston Tods are formed close to the
piston ¢ with holes through which the water

pusses i entering and escaping from the ev)e

mder. -
he vessel or bowl « is provided with
nuinber u[’ wyers L, extending upwurdiy
through the bottom from the wind-box or
ai-chamber ¢, with which they commini-
cafe, |

The trunnion ¢ is made hollow and is con.
nected with the wind-box ¢ by a assaoe [ on
the side of the vesso] a. Atubulir exfer -mn
i, detachably fastened to the outer end of

the trunnjon e, js I'lle] to teren n oan 1:.11135_*--

b]“. +) lb 3} ﬂl.d{_/
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o
- nally-recessed sleeve n. A pipe o, having an
_elbow, is attached at one end to and cotamu-
Sicates with said sleeve and is connectéed -at
the other end by a packed swivel-joint p with

¢ the main air-blast or supply-pipe 4.

" sleeve n is formed at the ends with stufling-
boxes and provided with glands and 1s held 1n
place upon the extensionm by the flanged head

of said extension and an opposing shoulder

ro thereon. The internal annular recess'or pas-
~ sage in the sleeve communicates with the 1n-
terior of the trunnion extension through lat-
eral openings therein, as shown in Figs.1l and 6.

- Some of the twyers k are connected by

15 pipe-sections 7, passing through the wind-box

¢, main blast-passage [, and trunnion e, with

s bridge-piece extending across the outer end

of said trunnion, as shown in Fig. 6.. In &
corresponding bridge-piece across the inner

o end of the sleeve n are secured flexible hose
or pipe sections s in position to register with
the ends of the pipe-sections r, air-tight jonts
being made between the meeting ends of said
 sections when the parts are assembled by
25 means of packing-rings inserted in one of the
" bridge-pieces around the ends of the pipe or
hose sections secured therein, as shown in Iig.

5. An air-tight joint is also made between

_ the trunnion and trunnion extension by a
30 rubber gasket. or packing-ring inserted 1n an
anntilar recess between said parts, which are

 drawn and held together by bolts passing

through notched ears or lugs formed on op- |

posite sides of sald parts.
The apparatus comprises a number of

35
77 closed reservoirs or receptacles ¢, one only of

which is shown. .Each of these receptacles.

i« connected at the top with a compressed-air-
supply pipe u by a branch pipe containing a
10 valve, and at the bottom, which 1s preferably
funnel-shaped, with a corresponding number
of auxiliary air-blast or compressed-air-sup-
ply pipes v by branches provided with valves
or gates w. 'The pipesv are connected at one
end with the compressed-air supply and at
the other end by the flexible hose-sections s,
‘passing through stufling-boxes in the head ot
the trunnion extension m, with the pipe-sec-
tions r and certain of the twyers £ with which
<o said pipe-sections communicate. | |
The apparatus hereinbefore described op-
erates as follows: Tubular extensions z being
‘neerted in the several twyers k, as shown In
Fig. 1, and the receptacles ¢ being suppled
s¢ one with fuel,
or oil, another with a suitable flux, such as
 powdered limestone or lron ore, and another
with powdered silica, the vessel ¢ 1s filled to
the top ot the twyer extensions z with the ore
6o to be treated—such, for example, as crude
copper-sulfid ore.  The charge 1s then dried
sufficiently to prevent explosions by kindhing
4 wood or coal fite on top of it or by other-
wise applying heat thereto. Compressed air

45

6c is turned on from the main supply-pipe ¢ |

The

ing of molten matte or other substanuce.

such as powdered coal or coke

powdered silica is supplied from one of

.812,186

| throﬁgh the main blast-passage I, wind-box

¢, and twyers k communicating therewith,
and the vessel a is tilted into a convenient po-
sition to receive molten matte or other suit-
able substance contaning suffictent heat to
start the smelting operation.
now turned back into an upright position, the

The vessel @ is

i¢

molten matte or other substance flowing over

and covering the top of the charge.- The air.

supplied through the twyers under sufficient

75

pressure to prevent the molten matte from-

flowing into them coming in contact there-

with produces intense heat at that point, and

thesmelting operation beginsat the top of the
charge, progressing gradually downward un-

til the entire charge has been fused. As the’

operation proceeds the smelting vessel 1s
turned down and the molten slaig_raccumulat-
ing at the surface is drawn off from time to
time through the nozzle b in order to avoid
an unnecessary increase of pressure to force
the air through the slag, and, on the other
hand, a diminution of the volume of air pass-
ing through the matte and consequent abatle-
ment of the smelting operation. As the

_melting zone or level progresses downward

the tubes « are melted off, so that the air 1s
delivered to the top of the charge of ore be-
low the molten covering. The ore 1s mixed,
if possible, so as to produce a self-fluxing
charge; but when this 1s impracticable the
flux required to properly fuse the charge 1s
supplied from one of the receptacles ¢ by
opening one or more of the valves or gatés'w
below said receptacle, thereby admitting the
powdered flux into one or more of the auxil-
1ary blast-pipes v, from which it 1s carried
through

the connections hereinbefore de-

30

Qo

95

100

seribed to one or more of the twyers and de-

livered at the top of the charge below the
molten covering, where the greatest heat 1s
produced and maintained. The oxidation of
the sulfur and iron or other combustible sub-
stances ordinarily contained in the ore pro-
duces sufficient heat to smelt the ore, the
operation having been started by the cover-
In
case, however, the ore contains insufficient
fuel to maintain the required degree of heat
powdered coal or coke, or even oil, is supplied
as required from one of the receptacles 7, this
additional fuel-supply being regulated by the
adjustment of the valve or valves w and de-
livered by the twyer extensions to the charge
where the operation of fusion is most active.
To keep the twyers open, a small quantity of
the
receptacles ¢ to one or more ol the twyers.
The silica injected into the charge while 1t is
agitated by the air-blast is diffused through

the entire charge and brought into contact

with the iron which is contained in the charge
and with which it combines and forms a fluid
slag.” Thechemical reactions which thus take
place throughout the entire molten portion of

105
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Dovers open. By this means the ordinary
metiod of Keeping them open by thrusting
cors burough thent from time to time is dis-
rardied an operation that would be difficult
and guennvaenient to perform in connection
Fitan upright smelting vessel like that here- |

WEnown Daving twversin the bottom. With

IO QI INATCI IR BILOW ) E.l.*i\{[,j. Aesrib I‘:‘:dh {.}i ey -
NS T RRCI T S S I S
RN oarate s distines connections bHe-
I o m vt rman "@.T' e TSR e F o ) . N S 4"
L DL @R et OF LNe res g cles { and certain of
A CE TP P TR Cinaferin

ol from either one of

c Cdeee G s v e oy e
PO IRV N S E R RS I D R
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e recepleceles may be supplied simultane-
SRS LI ik Elil Of Lhe :::EV{EEHJ. conneetions £o
RTINS SRR Y LG Voosi, OF 0ne ina ol I.El_EL'[-erﬂ.l
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vy e Y w1
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through two of said connec-

dons, wisle snother kind is supplied from an-
cuiwerrecentacle through the third connes tion,
or thren inds of material-—fuel flux, and sil-

ey e supnhedsimuitaneously from the
EERSIUL NeCenLRCLes

e, one connection peing used
[P SFEPN O S O R L AT,

fov one Rind of mmaterial,

CINCE AT ore e bwiver extensions

PLI HPO S SR S NURER P . . .
IR PR ST R SN I % ] Ié?‘_;:}lﬂ-‘**' { lﬁ-‘ SO0 aroe i.”ld

LU dporinna aseried m the twvers b
- "o - L T x S e
B8 sbn e O, winde the stoelting vessel
s Bl el Lhese rods being withdraws
DT L 0Denings ot passages from the
cEyeve b e surtoee of Le choree. To this
e Lie o iseln foro Fusible UWVer ¢xiorn-
cnscwnnen felie the place and serve the pur-
cao b othe tubes wn With the auxiliary
wst-tipes lending through the main blast-
SEESROT L0 and comneeting with certain tbw -
e e sive and accaratelv-reculated su D~
| Lot siben, or other material in a
cnay be celivered to the charee in
. - L.
oo owvessel ndependen v ef the
Lo thereso, and in this way the
chomaterind i and the clogeing
h e-binsi passage are avoided.
"EL..I e e 'L”'“::“i‘} “f’ o P‘JE;{'T 1! L-{f:' i” I)if_:“
C WERT eRIONNong are dispensed
Wit cns oy and Husnt naterinl beine deliv-
a ey | ! U B S i ¥ TR P . ﬁq_ .
2TeG ety rong foe favers & into the bote
T ceeowessel v This mav be done in
\ o o : S .
L eneae Vesses afier the smelting operation,
perciniedore doserihod, hins Leos comnigted,
oLt natie from othier smeiters being sap-
pliv 1o vomplete the charge, or the matte
ey e trnasfereed ftom the vessel in which
tie crade ore has been smelted @0 another
e or sbmilar appuaratus for converting it
te pig-couper. o the conversion of {he
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| separate and distinet from the main air-blast

into the charge high - grade matte which

would otherwise have to be mixed with low-

| grade matte can be successfully converted.

Lhe provision made in my apparatus for
mjecting powdered silica into the charge ad-
mits of the use of permanent or durable fire
brick or clay linings in the furnace or con-

verters, and thereby dispenses with the sili~ -

clous linings which are commonly employed
and are a source of trouble, expense, and dan-
ger, since they are rapidly consumed and
have to be frequently renewed, ard in case
the molten charge breaks through the lining
1t will immediately melt and destroy the
steet-metal shell of the smelter or converter.
With the apparatus hereinbefore described
crude low-grade ores, which could not other-
wise be profitably treated in localities where
fuel and water are searce or dear, can be sue-
cesstully smelted and converted, since the
sulfur or other fuel contained in sueh ores
i utihized and the preliminary operation of
concentrating the ores, which requires a
lerge volume of water, is rendered unneces-
sary by my apnaratus. |
WWith the detachable connection shown in
the drawings between the trunnion ¢ and its
extension moand the associated couplings be-
tween the sections r and s of the auxihiary
blast-pipes the smelting vessel or converter—
powl ¢ can be readily removed and replaced
or one substituted for another by simply re-
moving and replacing the two bolts connect-
ing said trunnion and its extension and tight-
ening the nuts on said bolts when the parts
are connected to make air<tight joints be-
tween them.  The uncoupling and coupling
of the blast connections with a vessel ¢ are
further facilitated by the joint », which per-
mubs the trunnion extension m, with all its

permanent pipe connections, to be swung

from and toward said vessel. |

in plants supplied with 2 number of smelt-
ers or converters the main blast-pipe ¢ has a
corresponding number of branches each DIO-
vided with u valve for cutting off the air-
Plast from the associated smelter or GO~
verter independently of the others.

Various changes in the details of construe-
tion and arrangenent of parts of the appa-
ratus may be made within the principle and
intended scope of the invention.

L elaim-— |

1. Inapparatus for smelting and convert-
mg ores, the combination of a simelling vessel
having a wind-box and a number of LW yrers
feading therefrom into the lower part of the
smelting-chamber, and fusible twyer exten-
stons leading upwardly from the twyers, sub-
stantially as deseribed.

2. In apparatus for smelting and convert-
i ores the combination of a smelting vessel
proviged with a wind-box having un sir-blast

connection and with a number of twyers
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ing ores, the combination of a smelting vessel
‘having an air-blast connection at the bottom
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leading from the wind-box into the smelting-
chamber, fusible twyer extensions leading
upwardly from the twyers, a separate com-
pressed-air-supply connection with one of
the twyers, and<a closed receptacle for hold-
ing fluent material connected at
a source of compressed air and at the bot-
tom with the air-supply connection leadimg
to one of ‘the twyers, substantially as de-
scribed.

3. In apparatus for smelting and convert-
ing ores the combination of a smelting vessel
provided with a wind-box having an atr-blast
connection and with a number of twyers
leading from said wind-box into the smelting-

chamber, fusible twyer oxtensions leading
upwardly from the twyers, a separate com-

pressed-air-supply connection with one of the
twyers, and a closed receptacle for holding
fluent material, having a valve-controlled
connection with the air-supply connection
leading to one of the twyers, substantially as
as desceribed. | |

4. In apparatus for smelting and convert-
ing ores, a smelting vessel having an air-blast
connection at the bottom and fusible twyer

extensions leading upwardly into said vessel

from the lower part, thereof, substantially as

desceribed.

5 In apparatus for smelting and convert-
am)

and fusible twyer-tubes extending upwardly
therefrom, substantially as described.

6. In apparatus for smelting and convert-
ing ores, the combination of a smelting vessel
provided with twyers, a main air-supply con-
nected with some of the twyers, and a closed
receptacle for holding fluent material con-
nected at the top with a compressed-air sup-
ply and at the bottom with an auxiliary pipe
or passage leading from the alr-supply to one
of said twyers, substantially as deseribed.

7. In apparatus for smelting and convert-
ing ores, the combination of a sielting vossel
provided with twyers and mounted on trun-
nions, one of which is hollow and has & de-
tachable tubular extension connected with
the twyers and formed with a lateral open-

ing, and an air blast or supply pipe provided

with a sleeve in which the trunnion extension
is adapted to turn and with which it forms an

“annular passage in communication with the

lateral opening in said extension and with
said air blast or supply pipe, substantially as
described. ' |

R. In apparatus for smelting and convert-
ing ores, the combination of a smelting vessel
provided with twyers and mounted on trun-
nions one of which is hollow and has a de-
tachable tubular extension connected with
the twyers and formed with a lateral open-

pipe provided with a sleeve in which sald
trunnion extension is adapted ‘to turn and

the top with |

!
I
|
|

|
|

ing, an air blast or supply pipe and a branch |

812,188
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with which it communicates through said -

lateral opening, sald branch pipe, having a
gwivel conmection with the mnain blast-pipe
whereby said trunnion extension when de-
tached mayv be swung away from the asso-
cinted trunnion, substantially as described.
9. In apparatus for smelting and convert-

ing ores, the combination of a smelting vessel

provided with twyers and mounted on trun-

nions one of which has a detachableextension

forming therewith an air-supply. connection
& . :

to the twyers, an air blast or supply pipe

provided with a sleeve In which said trun-
adapted to: turn and

nion extension 1s
through which it communicates with said
pipe, an auxiliary air-blast pipe connected
with a twyer and running through the main

' air-blast passage to said trunnion extension,
and a flexible extension of said auxiliary pipe

connected therewith by a joint which 1s
adapted to be made and unmade by the

coupling and uncoupling of the trunnion ex-

tension, substantially as described.
10. In apparatus for smelting and convert-

ing ores the combination of a smelting vessel

provided with twyers, 2 main air blast or
supply pipe connected with some of said
twyers, a number of closed receptacles or

reservoirs for holding fluent material, each
connected at the top with a source.of com-
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pressed air and having at the bottom a valve-

controlled connection with an auxiliary blast-
pipe leading from the source of compressed
air to one of said twyers, substantially as de-
seribed. | - o
11. In apparatus for smelting and convert-
ing ores the combination of a smelting vessel
provided with twyers, a main air-supply pipe
connected with some of the twyers, a num-

ber of closed receptacles for holding fluent
with a source

material connected at the top
of compressed air and each having at the
bottom valve-controlled connections with a
like number of auxiliary blast-pipes cach
leading to a twyer and connected with the
source of compressed air, substantially as de-
seribed. '

12. Inapparatus for smelting and convert-
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ing ores the combination of a smelting vessel

provided with twyers and mounted.on trun-
nions, one of which has a detdchable exten-

| sion forming therewith an air-supply con-
nection to the twyers, a compressed-air-sup--

ply pipe provided with an internally-recessed
sleeve In which sald trunnion extension 1s
adapted to turn and through which 1t com-

municates with said pipe, a number of closed
receptacles for holding fluent material con-

nected at the top with a source of compressed

air and baving at the bottom valve-con-

trolled connections with auxiliury blast-pipes
. . | . 1 - L.,

which communicate with the compressed-air

supply and have iflexible connections with

. » . fa * . .
sud trunnion extension, and pipes leading

therefrom through the -associated frunnion
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to certamn twyers and adapted to make tight
joints with the corresponding pipes insald ex-
tension when 1t is attached to said trunnion,
substantially as described. .

13. inapparatus for smelting and convert-

ing ores the combination of a smelting vessel

provided with twyers and mounted on trun-
nions, one of which 1s hollow and is connected
with some of the twyers and with an alr-blust
supply, and an auxiliary air-blast pipe lead-

g through said hollow trunnion to one of

the twyers, substantially as described.

14, Inapparatus for smelting and convert-
ing ores the combination of a smelting vessel
provided with fwvers aud mounted on trun-

c 1

whicr 18 hotlow and has a de- |

tachable tubular extension forming an air-
supply connection for some of the twyers, a
main air-blast pipe connected with said ex-
tension, an auxiliary passage leading from
sald hollow trannion to one of the twyers and

- an auxibary air-blast pipe leading into said
extension and adapted to make a tight joint

with the auxiliary passage In the trunnion
when said extension is coupled thereto, sub-
stantially as described. ' -

in witness whereof 1 hereto a

o

IX MY signa-

+ ture in presence of {two witnesses.

. ARTHUR MILTON DAY.
Witnesses: . | - |
Krxest C. TRASK,

Wum. W, TaLporr,
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