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- UNITED STATES PATENT OFFICE.

CHARLES M. ALLEN, OF BUTTE CITY, MONTANA, ASSIGNOR OF ONE-IALF
© TO GEORGE LABRAM, OF SAME PLACE, -

FURNACE FOR ROASTING ORES.

.........

SPECIFICATION forming part of Letters Patent No. 468,736, dated February 9, 1892,
o Application filed February 28, 1891, Serial No, 383,199, (Nomodel)

To all whom it may concern.:
Be it known that I, CHARLES M. ALLEN, a

~citizen of the United States, residing at Butte

City, in the county of Silver Bow and State of
Montana, have invented a new and useful
Ifurnace for Roasting Ores, of which the fol-
lowing is a specification. =@~
This-invention relates to furnaces for dry-
ing, desulphurizing, and chloridizing ores:
and the object of the same is to effect certain
improvements in furnaces of this character.
_ To this end the invention consists in the
details of construetion hereinafter more fully
described and claimed, and as illustrated in
the drawings, wherein— L
Figure 1 is a side elevation, partly in sec-
tion, of this improved furnace. Tig. 2 is a
cross-section of the same. Fig. 3 is a front

end elevation of said furnace. Fig.4is a cen-

tral longitudinal section of said front end of

the furnace, showing the same, the feed-hop-

per, and the discharge-chute. Iig, 5isa plan
view of the plow. Fig. 6 is a side elevation
thereof. Fig. 7 is a perspective view of the

chain-carrier. Fig. 8 isa diagrammatic plan

view of a portion of my furnace. Figs. 9 and
10 are sections on lines 9 9 and 10 10 of Fig. 8.
 Referring to the said drawings, the letter
designates, generally, the masonry of which
my furnace is built, the same being of any

suitable length (preferably fifty feet or over)

and of aboutrectangular cross-section, as seen
in Ifig. 2, with an upper chamber U and a
lower chamber I, extending throughout its
length. At .various points throughout the
length of thismasonry are arranged fire-boxes
/s as well known in the art, and by means of
which various degrees of heat may be impart-
ed to the upper and lower chambers at differ-
ent points. But one pair of these fire-boxes
1s shown in Fig. 1; but Fig. 8 shows that they
project slightly beyond the sides of the fur-
nace proper, and Figs. 9and 10 give sectional
views through the fire-boxes to show how the
heat from the fire is passed over and across

‘the chambers to the chimneys.

D’ represents fuel-openings for the fire-

“boxes, and D? openings or hand-holes closed
by the fire-brick, which latter may be removed

5o for giving access to the interior of the fire-

boxesfor the purpose of repair. The masonry

| 18 preferably braced by vertical rails V, con-

nected by truss-rods R, extending through
tubes T 1n the masonry,whereby the truss-
rods are not subjected to varying degrees of 53
temperature, which would cause them to ex-
pand and contract, nor to the sulphurous
fumes, which would tend to destroy their
strength. In other respects the details of
construction of the furnace are not essential, 6o
i except that the body of the furnace below the
lower chamberis preferably filled with gravel
g. Along the outer sides of each chamber
are arranged ralls a, and along the center of
each chamber a pair of higherrails A, which, 63
however, are set in a groove G in the bottom
of the chamber, so that their treads are in the
same horizontal plane with the side rails «,
and all these rails, especially the center ones,
may have suitable ties or other supports 7o
within the masonry, as shown in Fig. 2.
At each end of the furnace is a large wheel
W, mounted in suitable bearings, and over
these wheels passes an endless chain E, which
normally travels above the grooves G of the %3
two chambers in opposite directions, as indi-
cated by the arrows, motion being imparted
thereto through a power-wheel W’ upon the
shaft of one of these wheels. Thus it will be
seen that this chain passes into the feed end $o
| of the furnace, slowly down the upper cham-
ber U to the rear end of the furnace, over the
wheel W at that point, slowly back within
the lower chamber 1., out the front end of the
furnace, and over theforward wheel W to the 85
point. of starting.- With a chain of consider-
able length, as this one must be, it will beat
once obvious that parts thereof remote from
the wheels W will travel in the bottoms of -
the grooves G, the result being that the links go
of the chain (or the strands of the wire-rope,
if one be used) will become rapidly worn, and
in order to avoid this I provide the chain-
carrier best seen in Fig, 7. This consists of
a small carriage 1, upon which are journaled gs
wheels 2, having flanges 3, and to which car-
riage is also connected links 4, which are at-
tached by swivels 6 to the chain E. Depend-
ing from the carriage1is preferably arranged |
a scraper orshovel 5, which thoroughly cleans 160
out the groove G in the lower chamber I, at =~ .
each passage of the chain-carrier and leaves -
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the groove clear for the succeeding length of | the bottom of each chamber, and yet when
chain.  Several of these carriers are located | the plow is turned other side up, as necessa-
within the chain throughout its length and | rily results from its going around the wheel 70
at suitable intervals, their number depend- ! W, the other ends of the blades will beavail-
ing upon the length of the chain and the dis- | able in the other chamber. When the plow
mnce between them upon the weight of the | is moving in the otherdirection, however, the
cham and the degree of tension imparted to | deflectors 21 are removed and other deflect-
it. At certain points throughout the length | ors 22 are attached near the outer ends of 75
Of the chain are also located plows, each of | the cross-bar 14. These deflectors gather the .
which is of the construction best seen in Figs. | ore which is adjacent the side tracks a and
.9 and 6—ithat is to say, 10 is a 1eetaunulm" ‘move 1t 1nwardly, as will be understood.
frame in which are arranged wheels 12, hm- The chain-carriers between the plows not
Ing flanges 13. 14 1is a cmss-bm‘ eonnec‘ted at | only support the chain, but clean out the So
its center to said frame, and 15 are oblique | groove G in the Iower chamber. As they
bars connected to the front end of the frame | pass over the end wheels and come into the
10 and to the outer ends of the cross-bar 14. | other chamber it will be obviong that their
At said outer ends are located wheels 11, pref- | serapers 5 will be inverted, and hence 1 oc-
erably having smooth faces. | casionally invert one of the chain-earriers 35
. 16 are eyes connected to the frame 10, to before it enters the upper chamber, so that
-which: the chain E is attached, and when this | its shovel will elean out theupper groove and
~ chain movesthe wheels 12 travel on the tracks | restore it to its normal position at the rear
A, while the wheels 11 travel on the tracks @, | end of this chamber,theswivels 6 permitting.
1119 flanges 13 of said wheels 12 preventing lat-- It will be understood' that the upper groove 9o
eral dlsplaeement and derailment of the plow. | does not-so soon become choked with theore
‘Connected toand carried by theobliquebars | and its cleaning out is not so often necessary.
15 are blades 20, which are set each at a slight | ITence this inversion may occuronce or twice
‘angle to the direction of movement of Lhe;-a day, the shovels on the chain-carriers pro-
plow and hence when the plow pmﬂ'resses in | jecting normally downward and cleaning out 95
the direction of the arrow in Ifig. 5 these | the lower groove each time they pass thwunh o
blades will move the ore from each side to- | the elmmber The wheels on the chmn-cm‘ |
ward the center of the chamber, whereas if | riers as well as on the plows are preferably
the plow were moved in the opposite direc- | lubricated with graphite, because oil would
tion the ore would be caused to move out- | dry out too soon under the heat to which 1t 100
wardly. Said ore is fed into the feed-hopper | is subjected. |
II at the front end of the furnace and falls In Fig. 3 is shown in side elevatlou the
onto the floor of the upper chamber U. One | shaft whmh carries the driving-wheel W’ and
of the plows in thechain K, then passinginto | the chain-wheel W. TUnpen this shaft ave also
this end of this chamber, the blades thereof | arranged smooth-faced wheels M, over which 103
pass the ore forward slightly, and at the same | the eud wheels 11 of the plows tmvel as the
time either toward the outside or the center | plows pass around said shafts. In addition
of the chamber, according as the blades of | I preferably provide curved tracks A’, ar-
this plow are set and the next following plow | ranged around a portion of these wheels M,
moves the ore in the oppositedreetion,While between which tracks and wheels said end 110
it also moves it forward. Inthismannerthe | wheels 11 pass. Attheendsof the two cham-
ore moves forward in the upper chamber | bers are preferably arranged doors S, hinged |
until it reaches the rear end thereof, when | at their upperedges, and extendmfr from said
it drops through the chute onto the floor of hinged edges at proper angles are arms Q,
the lower chamber, and the plows moving cm*rying weights q. As the plows or the-car- 115
therein in the opposite direction move the | riers move under these doorsthey are opened,
ore backward toward the front end of the | but the weights return them normally totheir
furnace, and it finally drops through the dis- | closed positions,and by this means the cham-
charge D into a suitable 1'eceptacle. It'will | bers are kept closed as much as possible and
be undemtood that the chain and the chain- | the draft as little interrupted as is necessary. 120
carriers and plows thereon move through the What 1s claimed as new 18—
length of one chamber around the wheel W, 1. In a furnace of the character descrlbed
and then through the length of the Other the combination, with the furnace-body hay-
chamber, as above described. ing alongitudina,l chamber provided with a
“When the plow, Fig. 5,is moving in the di- | groove along 'its center, a chain above said 123
rection of the arrow, deﬂeetor 21 are secured | groove, and means for moving the chain, of
to the sides of the frame 10, and as the plow | tracks secured along the sides of said groove
moves these deflectors take the ore from just | and rising above the bottom of said cham-
outside the tracks A and move it to a point | ber, plows and chain-earriers secured to the
where the blades 20 will successively engage | chain and having supporting-wheels travel- 130
it,and as these blades are arranged propelly ing on said tracks, and scrapers depending
_the_ blades of one plow will engage the far- from said carriers and adapted to clean out
rows of the plow that has gone in front. Of | the groove, as set forth.

468,736
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the combination, with the furnace-body hav-
ing upper and lower longitudinal chambers
provided with grooves in their bottoms, a
wheel at each end of said body, means for
revolving one of said wheels, and an endless
chain passing through both chambers and
around both wheels, of tracks secured along
the sides of said grooves and rising above the
bottoms of said chambers, plows and chain-
carriers secured to the chain and having sup-
porting-wheels traveling on said tracks, swiv-
els in the chain on both sides of each carrier,

and scrapers depending from said carriersand |

adapted to clean out the grooves, as set forth.
3. In a furnace of the character described,

the combination, with the furnace-body hav-

ing upper and lower longitudinal chambers,

an endless chain moving through said cham- |

“bers, tracks along the sides of the latter, and
plows secured to the chain and having wheels |

moving on said tracks, of a shaft journaled
across each end of the furnace, a grooved
wheel mounted on said shaft and over which

sald shaft near itsends, and stationary curved
tracks adjacent said smooth-faced wheels, the
supporting-wheels on the plows moving be-
tween these parts as the plows pass around
the grooved wheels, as set forth.

4. In a furnace of the character described,

the combination, with the furnace-body hav-
1ng a longitudinal chamber provided with a |

l groove in its body, a chain moving above said

groove, tracks secured along the sides of the
groove and rising above said bottom, and
other tracks along the sides of said bottom,
of a plow secured to said chain and compris-
ing a frame-work, flanged wheels journaled
therein and traveling along the center tracks,
other wheels journaled thereon and traveling
on the side tracks, and blades carried by said
frame-work and seraping the floor of the
chamber, as set forth. |

5. In a furnace of the character described,
the combination, with the furnace-body hav- 43
ing a longitudinal chamber and a feed-hop-
per and delivery-chute at the-opposite ends

35

40

i thereof, of a plow within said chamber, the-

same comprising aframe having oblique bars, |
blades secured thereto and set at angles to 5o
the length of the chamber, and detachable |
deflectors secured to the frame near the sides
of the chamber with their free ends extend-
1Ing beyond the lines of movement of certain
of said blades, and means for moving said
plow in either direction, as set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature
in presence of two witnesses.

CHARLES M. ALLEN.

55

Witnesses: o
H. C. BELLINGER,
W. C. THOMAS.
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