L]
i

| _D'il_ i

INVENTOR
ATTORNEY

o 'lﬂn_l "Il

Bl M L A A AN N AT ST A S AT S e A B e e el — il ol

T |-

2 Sheets—Sheet 1.

wir I_.lll.—.ll

dm lilm e - A WS B i S e e ale oae P gk EE ak

~ I
b Talat wiet|

.

|

IMEIEI
. - - . ™ . ; -

fr | syl e p——p

Patented Sept. 4, 188s.

g

- V. COLLIAU.
- FURNACE FOR REDUCING ORES.

;'

iy
L3

(N_o M_o_del;) -
No. 284,384

. EE =N am N N N S B I AT T T T T ST T S .

- s gy = e ke el skl EEA e B S S AN S

- A ek ol B ol A T

-‘d...---l--- - .
'

.

- b
L X W

1
h'.l# e rwn ey ey m——

kR

’ -

IIIIIII

- H. PETEHE. Photo-Lithographer, Wnshi'ngtmihn. .

I--r-

G [

T =
- 11

T I

- e s A m mik b o WS o

w F

d opper

-

Pl

D P toore

ITNESSES

i

L ]

e ;-H':""I" H 'II"I.|:||-|-|u|||I'I'".". B




(No Model) . 2 Sheets—Sheet 2

V. COLLIAU
PURNAOE FOR REDUCING ORES.

~ No. 284,384, o Pa,tented Sept 4 1883.

B mvEmTOR]
U'L/VUOL eowﬂm
= W .
Ewowmr o

WITNESSES

N. PETERS. Photo-Lithographer, Washington, D, C.



|||||||||

States PareNt Oprice

VICTOR COLLIAU OF DETROIT MICHIGAN ASSIGNOR TO THD COLLIAU
. | FURNACD COMPANY OF SAME PLAOD . N
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Y

71110* furnaces in which the ore or metal and the
R AT I fuel are kept separ ately, exeept at the point of
fusion of the metal; its main object being to

1‘5

o facilitate the purlﬁca,tmn of the metal by pre-
. venting the gases generated from the same, or-
S from ores end fue] from remaining in: contecb
Wlth the metal or Wlth hlghly heated ores.

SPECIFICATION formmg pa.rt ef Letters Pa.tent No 284 384 da,ted September 4 1883
| L | o A];}pheatmn ﬁled Oetuber 27 1881 | - ' -

(Ne mmld )

| -:'.’Z’a all wfwm it mcw concern, -

Be it known that I, VicTor: COLLIAU of

Detrmt county of ---Wayne, State of Mlchwen
‘have 1nvented a new and useful Tmpr ovement
.5 in Furnaces for Reducing Ores and Memls
cesooand T declme the followmﬂ‘ to be a full, cleer
Lo and exach desemptlon of the same, Sueh as
.. will enable others skilled in the art to which
.. it pertaing to make and use it, reference being
= ‘hadtothe: ftccompanvmwdmwmee, whlch fOllIl
-taJ part of this specification.

My invention relates to th%t class of 1educ—- |

- The mventlon consists in certain novel im-

. ..:-_-,prevements, which will be hereinafter fully

deserlbed, and pointed out in the claims.

e 30
.,g..ﬂues at the: top of the 11111e1 cylinder.
o iga plan view, looking fl om the t0p down upon
<ot the floor, from whlch the inner: eylmdel 18
o S e 'eherged Iig. 8 represents a variation i In the
o35 -

'5."'fan outer cylinder or shell, made of boiler-iron,
" cast-iron plates, or other suitable mmteua]
st lined with fire: clay, bllO]{ or other refractor
o

. material.
LN rfusmn
" which commumca,te with diving-flues D” a,ndf
:i;§5ffff[ﬁ:§§},@f-éjf_ji;_f_._-=’-:;-the latter terminating at the. bottom in a com-
oo mon eondmt lemdmﬂ* to
?-§Z.'f..f_?;j'.,a:f;;':.;_f.jfso | -

'i-?'---__._'-'_!fumeee embodying the features of my inven-
25

material throucrhout o Ib 1ests upon a bottom.
.. plate, -B, Whmh htter 18 elevated on_hollow
::..-:cohmms C, which' rise from a founchtmn L

inder, A, to a point slightly above the zone of

Figure 1 is a fronf elevation of a smeltm& |

tion.
D518 .a- homzontal sec-

Fig. 7

constmctmn of the inner chamber. - |
In carrying out my invention, A repl esents

‘D is an inner chamber made of efmetm
It depends down into the outer cyl-

It is provided at its top with flues D',

mg, D"
LAlis a fuel feedm

dool f1 ony whleh the}.i

flll nace is ehzu gefl Wlth fuel f1 om a phbform l

a d1seh'w0*e 0pen-*_ﬂ

A"“' ' The slmee between the inner end outer._ _; .
cyhnders 18 the fuel-sPace into Whlch the fuel

| descendsin a-column unmlxed with.ore, metal, 55

or-flux, - :
for the ore or metal deomdmnw carbon and
the necessary fluxes, in which they descend =

The inner chamber, D 18 deswned__ .

111 a column unmmed with:the reducmo fuel. R
Fisa passage through which ore, &.., , from 60
;the platform F”is charged into the 1 1n11e1 eyl- =~
inder, D. Any Smteble feeding device may - - -
| be. employed at: this point. R
consists of the hollow sphere E, suspendedso =~
as to revolye upon a shaft, ]]’ through the 65

The one shown

medium of a worm-gear, ]]” and pinion E”.

A chute: is supenmposed ebove the hollow -
sphere E to direct the charge into the latter. -

The hollow sphere is then 1evolved and the
contents emptied into the ore-chamber D, be- 70
| neath the feeding-sphere E, fills the passa,ge s
‘above the ore- eha,mbezt and 1:)1evente the es-

cape of vapors throueh this channel. Ttalso o

| facilitates the formet]on of the partial vacuum o
in the chamber D as Wlll be helemefter ex- 7 51 |

;plemed | L
Fig. 2isavertical central section. Fig. |~
o Bisa longlmdma,l and Fig. 4 a cross- sectlonal‘ =
oo view of the. feedmn meeha,msm for feeding the
(oo central eylinder. I‘lg
© ;. tion through the wa,tel -bosh, a little above the |
upper- tuyeres

D”” represents 2} fm "md ¢ a,nothel fa,n

"The operation’ of the device in outline W]ll
The furnace having been -

dlSOh‘bI‘ﬂ‘e end of the inner chambel Hele

forthe first time, the fuel and the ore. ha,ve o
‘The fuel affords go : o
y' sufficient escape through it for the gas to be . B
set free therein, wmheut permlttmﬂ* the gas - -
‘to come -into (*ontect with the hwhel he"mted- S
~ore or metal in the inner chembel B
y | same time, by any suitable means-—as, “for in- g5
stance, bythe fan D””—asuetion is 1nmutemed_-
'__upwald through the chamber. D, flues D/ and

DY, and out through the passene D7,
_sueblon or partial vacuum draws. away at once
.sulphurous phOSpllOllO, and carbonic acids,
carbonic ox1dee &e.; as soon as they are Set_' R
| free from the inner ehembel by the inecreas- -

been br ought into contact.

ing temperature. The deleterious gases are o
not permltted to eome 111 contact w:nth the.'_--_'- | :

d"is a low er selles and c’” an upper serles, S

"Of tuyeles BRREE
Gisa water bo.sh smwundmn‘ the zone of 80 R
ffuswn ‘and through which the tuyel es pass.
Fig. 6 is a plan view of the |
_now be under stood.
charged with fuel in the outer and with ore, =
fﬂux &c in the 1]11161 chambers, the blast of 85' B
air from the fan ¢ thr ough the tuyeres ¢’ '
and ¢” pr oduces a 1educmﬂ heat beneath tLe

This
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metal or ore' after the latter ha_ve become

heated sufficiently to give-them off; and the.

result is that the ore and metal is highly puri-
fied, and heat from the burning fuel is util-

ized to.the best advantage and without the

usual waste of fuel and metal which takes
place when the mass of fuel and ore or metal
and its fluxes are charged in alternate layers

~ and caused to descend through the same col:
10 o -

umn. _
I would have it understood that I do not
confine myself to a structure in which the ore

or metal chamber D is concentric with the ex- |
terior fuel-chamber, A, though I prefer this

construction. The fuel - chamber, however,
and that designed for the ore or metal may, if
desired, be side by side, and not one within the
other; or any other suitable arrangement may
be employed—as, for instance, the inner cham-

ber may be employed for fuel and the exterior

chamber for the ore.

In order that the gaseous products aris_ing

from the ore-chamber D may be utilized as

' '2‘5
)
35
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ing-spouts H'.

fuel in other parts of the establishment, 1 pro-
vide tanks H, with discharge-spouts H', which

project, like an injector-nozzle, into the con-
tracted upper ends of the diving-flues D”.
From these spouts a spray or volume of wa-
ter is discharged and serves to wash out the
oaseous products of sulphurie, phosphorie, and
carbonicacids, and the like from the inflamma-
ble ingredients, and it permits inflammable
ingredients—such as carbonic oxide—to pass

onwaird to the location where it is utilized as |

fuel, and this feature of producing a suction
for the inner chamber and washing out the

‘non-inflammable ingredients with water and

using the inflammable ingredients for fuel 18
another particular feature of my invention.
I propose, also, generally to employ the water

from the tanks H for the purpose of maintain-

ing and producing a partial vacuum within the

jnner chamber, D, instead of (or, if desired,

in addition to) employing a fan, D", for that
purpose,; to draw the water from the discharg-

tracted upper ends of the diving-flues D"

This water, by reason of its own weight, in

~ descending, serves to create a partial vacuum

 zo

55

‘behind it, and by continuously dischargingin

this way the water creates and maintains this
partial vacuum. The fan D”” at the bottom may
simply serve to drive the gaseous products
forward to a point where they are desired for
fuel, but also, if desired, to increase the suc-
tiom. | |

~ f representsaflueleading out fromthe erown

~ of the arch-passage F, and the main flue above

‘the fuel passes upward upon both sides of the

60 said arch. |

65

d represents flues _
jacent to the charging device, so that gases

finding their way to this point are drawn off

by thie suction below. -
I have represented upon the drawings a
platform, C”, for obtaining access to the

tuyeres, another, D", adjacent to the fiues |

¥

zone of fusion as they protrude into it.

| and T do not claim such a furnace, broadly:.

Another feature is the c¢on-

leading from the sides ad-

.D", also an air-gage for the blast at I, anda'

vacuum-gage for the inner chamber, D, at J.
These, however, do not require special de- 70

seription, as they are of ordinary construction.

The inner chamber, D, may be made of
metal or of any other suitable material, and
the distance to which it may descend will be

dependent upon the point at which it can with- 7 5 '

stand the heat adjacent to the zone of fusion.

I have represented in Fig. 8 the inner cham-
ber lined with sections of carbon, metal, or
other suitable material, the design being that
they shall descend with the contents of the
cylinder and be consumed or melted at the
This
structure would. insure that the fuel and the
contents of the inner chambershould not come
together until they were well within the zone
of fusion. These slide-sections may be un-

broken cylindets, or in the nature of stoves,
each of which constitutes a segment of the cyl-

inder, and may be made of suitable lengths.
" The superincambent column within the fur-
nace rests upon a hinged bottom plate, K,

30

Q0

which may be supported by a suitable prop or -

other support, K'.© When it is desired to dis-

" charge the furnace, the prop is released, the

door drops, the contents fall out, and’ cool air

rushes in and guickly cools it off. |
Tam aware that areducing-furnace provided

with a vertical central ore-chamber and a sur

95

rounding fuel-chamnber is not new with me,

What I claim is— ~
1. In 4 furnace for reducing ores and metals,

100

the combination of chamber D, exterior cham-

ber, A, 2 common combustion-chamber below

the two chambers, the flues D”, communicat-
ing with said chambers, a fan for creating a

draft dowin the flues D”, and the tank H, hav-
itig spouts H', opetiing into flues 1", substan-
tially as described. . - i}

2. In a furnace for reducing ores and metals,

| the combination of chamber D, chamber A, 2

common ~combustion - chamber below said
chambers, a revolving hopper, B, for feeding

‘ore to chamber D, flues D”, communicating

with chambers A and D, and a device for creat-
ing a downward draft through said flues, sub-
stantially as described. - |

3. In a furnace for reducing ores and metals,

11O

115 -

the combination of chambers A and D, a com- -

mon combustion-chamber below said cham-

bers, and a sliding lining to the chamber D,

substantially as described. .
4. Tna furnacefor reducing ores and metals,

‘the combination of chambers A and D, the
flues D”, contracted at their upper ends, and
the tanks H, having spouts H', communicating

with flues D”, substantially as described.

120
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In testimony whereof I sign this specification

in the presence of two witnesses.

VICTOR COLLIAU.

- Witnesses: SR
| V. K. MOORE,
B. G. CHAPPEE. .
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