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~ UNITED STATES PATENT OFFICE,

JOHN T.-JONES, OF IZRQN;_MQ‘U,NTAIN;:MIOHI_GAN', ASSIGNOR OF ONE-HALF TO-GEORGE A. 8T.
| o ~ ' CLAIR, OF DULUTH, MINNESOTA - - o

ORE-REDUCING FURNACE.

No. 891,549, o AR ) _:.'Spépiﬁcﬂiﬁ.dn of '.Létt‘e,rﬁ"f-’ﬁ;te_ﬁﬁ; P"a;t,enfﬁ_&_.i,]'.uﬁe_';fz&;.;1-::908._
- Application ﬁl.e‘,i”Deéeﬁib“ar 23.-,; 1307.' Serial No. _4;0_7,'76";’ . -

To all whom ot may .concern. I -f-"par'ts'-'_Of'Which"ajl;-e-1*9p-resehte;d¢ in’the ‘main,
 Be it known that 1, J _'HN'_._T'.',JONE_S,,.a,*.c‘:iti-ig.-éoﬂ?entiona;lly.‘"-'_t?-".,'!- o o
gen of the United. States, residing at Tron-|  The furnace “{ has the flue-connection 2
~ Mountain, in the county of Dickinson and | between its ends with the base-portion of the -
5 State of Michigan, have Invented. a pew 'and | ore-stack. 3,-which miay rise to a height of 60
> useful Improvement in Ore-Reducing Fur- |'a hundred feet; more or less. ‘Adjacent to- -

. ' " - - -
.t

F

~ naces, of which the following 1s a specifica- | the base of ‘the stack and extending to-a
Ction. T considerable depth below 1t is a_close cham-
© - My invention relates, more particularly, to | ber -4, of. relatively ‘large - ‘dimensions, the.
10 animprovement, in the nature of an adjunect, | roof 5 of which s ] ust -above & gas-outlet 65
. on the furnace forming the subject of my ‘opening 6. in. theadjacent stack-wall cons
‘application for Letters Patent, Serial No. | taining a valve 7 addpted to be opened and
374,981, filed May 22nd, 1907; though ‘my: closed by rotating it.. The lower end of the
resent invention 1s not necessarily limited, | stack is formed as’'a chute 3 Jeading to the.
15 for its use, to that particular construction of }: ore-discharge outlet 9, which is‘covered by a:70.
~ -ore-reducing furnace. - ' o - hopper-device or:chute: 10 discharging to'a.
 Generally deseribed, my aforesaid furnace | pair of ordinary power-driven crushing-rolls-

involves an ore-stack communicating at its {11, the motor (not shiown) driving them be--
. base with a .cooling-chamber -and having. a-| ing of any suitable ariety and located out---
20 flue-gonnection near its ‘base with a .'car%o'— ! side of the chamber 4. The discharge:from 75
*naceous-fuel-burning furnace at & point be- | the rolls takes place through a hopper-device .
tween its upper and lower sections to. adapt | or. chute 12 upon a rotary ‘magnetic separa-
the flue to take and mix the gases Trom t}Ii)e, tor, indicated at 13, of any. known: suitable
- incandescent fuel in the lower section. of the | construction and which is driven, like the .

25 furnace-chamber; and the volatilized hydro-. ; crushing-rolls, . from - without - the “chamber. 80
“° carbons, distilled-by the heat of the burning | Below the separator is a hopper-device 14
~ fuel, from the upper section of the chamber; | containing in its closed lower end a- rotary
and direct the mixture, to the exclusion of | conveyer; indicated .at 15, m ‘position.to. re~

*. ' .

~ air, upward through the column of ore in the | ceive the non-magnetic part of ‘the’gangus;

-

- W

30 stack, with the result of reducing the oxygen | which is carried ‘off ‘by.the conveyer, and: 85
~ in the ore and leaving the iron or othermetal .| from which' the metal is.separated by the
" in a metallic state. T . .} magnetic action of the separator: = On' .the:
~+-The resultant. metal tequires to be ‘sep- | bottom of the chamber 41s proyided an-open-.
arated from-the miass of other material in the . hearth furnace, indicated at 16, which iscon- .

11 1

35 stack, to adapt it to be ‘prepared for use, as- nected with the magnetic separator through ?9'_‘7’.'}'

by melting it -in an open-hearth furnace, or | a chute-like- hopper-device ‘17 eontalning a:

- ballihg-it 1 an ordinary. balling, puddling or | rotary shut-off- valve ‘18 “and supporting &
- serap furnace; and. it .inust - be shielded | scraper.19 which contacts with the'periphery
- against -re-oxidation “while undergoing . the | of the rotary separator. |

. - - -

40 separation and transfer to the smelting fur-| - During the crushing and separating opera=: 95
- ‘nace. B | tions, while the reducing action s proceeding

- The. object of;'_my-'-iﬁ%eﬁ_tiiih 15130 :-p];-QVidé; 1in the stack, the:valve 7. is ‘open to admit

as an adjunct of sich a furnace, novel; simple | from the stack through the opening 6 car-

and effective means sor pulverizing the treat--| bonic oxid gas to maintain: an atmosphere.
45 ed ore discharged:from the stack, separating | thereof in-the. c¢hambet for protecting the 100
- the:metal from the cangue of the pulverized | metal against the access of air .".'The:back-
product; and directing: the -separated . nietal | pressure. of the reducing gases in-the’ stack

- -

to ~a smelting-furnace, ‘all - under closure | will 'cause them to; pass through theepening

. -

against. the con{am inating  action- on, the | 6 wnd fill.the chamber;: wlhich 15 thereby ren-

= ' .
- = - 1 . .
. - L}

50 metal of the atmospliere. This.object is ac- | dered unfi for occupancy by human beings, 105
~ complished by ithe apparapus illustrated.in}so- that- the machinery must. be operated
 the accompanying drawing, which is a view. | from - outside. The “treated ore fecds by
‘ | gravity from the stgek through the chute s

' hiice <with the upper part.‘of the stack | upon the rolls 11awhich crush it to a powder
55 broken away, and: 111711’1'1']31‘0V6d adjunct; the -an d -whence the. puhre’\r;;:e.d--.-'m@ter]_ al feeds by 11

e T e TR e F : jli, . . .
in sectiomal elevation of the reducing: tur-




- gravity through the device 12, upon the mag-

~carried upon its surface

10

- furnace 16: to be smelted and
- oif and thereafter treated

- by Letters Patent, is— -

15

20

' *chﬁﬂ'g@"ﬂ]aeping* leads; and an -ore-separator
C
- recting the.ore 6 it from said discharge-
~ opening, for the purpose set forth. L
25 | '
. ore-stack provided with discharge-opening

o charge-openin_g leads, and an ore-crusher and.

35

 for the reduced ore, a close chamber Gommu..

40

495

the arrow upon

ore-stack provided with a
- for the reduced ote, a close

therein for directing

‘and a smelting-furnace to n said, _
tor discharges, for the purpose set forth. |

p2¢

netic separator rotating in the direction of

1t to carry the gangue to and |

- 89X549

- 4. In combination, an ore-reducing fur-

nace of the character described having ‘an
ore-stack provided with a discharge-chute in

discharge it into the hopper 14, whence it is
carried off by the conveyer 15, while the
metal, under the attraction of the magnet is’
_ to the scraper 19,
which removes it and. permits it to. fall by
gravity into the chute 17. The valve 18
being opened, the metal feeds past it into the
t thence tapped
in ysual ways.
What I claim as new, and desive: te secure
1. In combination, an ore-reducing fur-
nace of the character described having an
discharge-opening
se chamber commu-
nieating with the stack through a gas-outlet
openiing therein, and into w%ﬁch sald dis--

in said chamber with means therein for di-

2. In combination, an ore—re'duciﬂg'f fur-
nace ot the character deseribed having an

tor the reduced ore, & close chamber commu-
nicating with the stack throuch a-gas-outlet
opening ‘therein, and into w ich said dis-

a separator in said chamber with means
'or d the ore-to them succes-
sively, for the purpose set Torth. |

3. In combination, an ore-reducing fur-.
nace ot the character described having an
ore-stack provided with a discharge-opening

. 1ts base for the reduced ore, | _
' communicating ‘with the stack “through g

I wall, an

a close chamber

.gas-outlet opening in. its
which said chute feads,
below the plane of said
ber with gravity-feeding means therein be-
tween sald separatar and chute, for the pur-
pose set forth. &

lower part and into
and an ore-separator

5. In combination, an ore-reducing fur-

chute in said cham-

50

09

.nage of the character described having an .

ore-stack provided with a discharge-chute in
1ts base for the reduced ore, a. close chamber
communicating with the ‘stack ‘through a
gas-outlet opening in its lower part and into

which said chute leads, an ore-crusher and.a
_ _ > below m said cham- -
ber with gravity-féeding means. therein for:

separator, one below the other,

directing the ore’to them successively, and a

60

6o

smelting-furnace having 4 gravity-feed con-

.nection with said separator, for the purpose

1. 6. In combination, . an ‘ore-reducing ‘fur-

70

nace of the character described: having’ an

ore-stack provided with & discharge-chute in
‘1ts base for the reduced ore, g close.chamber

‘adjacent to and extending below the base of .

the stack and communicating -therewith
through

ore-crusher and a.separator, one be-

a ‘gas-outlet opening in the stack-

75

low the other; in sald chamber, a chute ex-

. sald chamber below
with a chute extending be-
and a hopper in the chamber
the - separator to receive the

a smeiting-furnace in
the separator
tween. them,
‘adjacent to

[ tending: between. said crusher. and:separator,

80

nicating with the stack through a gas-outlet ~gangue - discharge therefrom and provided .

opening therein. and into which said dis-
charge - opening leads, an ore - separator in-

said chamber with means therein for direct- |

ing the ore to it from said discharge-opening,
which said separa-

with a conveyer, for.the Ppurpose set forth.
B JOHN T. JONES,
~ In presence of— = | A

- K. M. CornwaLL, =

R. A. SCHAEFER.
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