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HORACE F' BROWN, OF BUTTE MONTANA; ASSIGNOR TO MARY C. BROWN OF
CHICAGO ‘ILLINOIS.

ORE-ROASTING FU JRNAGE.

SPECIFICATION forming part of Letters Patent No. 489,142, dated. January 8, 1898,
Application fled Meroh 81,1893, Serfal No. 437,226, (Ko model)

To all whom it may concern: .
Be it known that I, IIORACE F. BROWN, a

citizen of the United States, residing at Bm.te, .

in the county of Silver Bow and State of Mon-

tana, have invented certain new and useful

Improvements in Ore-Roasting Furnaces, as
set forth inthe accompanying drawings, form-
ing part of this specification, in which— .

. Figure 1,1s a longitudinal sectional view of
my improved ore roasting furnace, taken on
line 2—2, of Fig. 2. Fig. 2, is a horizontal sec-
tional view on-the line z#—xof Fig.1. Fig.3,
is a cross sectional view on the line y—y Fig.
1. Fig. 4, is a simtlar view on the line z—2z
of Flg 2.. Figs.5,6and 7,illustrate detached
.views of one of the carrm.ges with its stirrers
and adjunctive parts. Fig. 8, is an enlarged
view. showing in plan-one end of the track,
one of the honzontally disposed pulleys, and
two of the carriages. Fig. 9, is a side view of
two of the carriages with thelr 0‘rlppuw'mech-
anisms. Fig. 10, is- an enlaiged view of the
gripping mechanism. Fig. 11,is an end view
of Fig.10. Fig. 12, is a longitudinal sectional
view of a double four-hearl;h furnace. Fig.
13, is a cross seclional view of the same on

-the line w—uw of Fig. 12.

My invention rela&es to that class of far-

' naces, known as revelberatory furnaces for

the roasting of ores eontaining prectous met-
als, and my invention consists of the'construe-
tions and combinations of parts, forming the
improved furnace, as I shall hereinafter Tally
describe and claim.

To enable others skllled_ in the art to which
my invention appertaing to makeand usethe
same, I will now describeits constructlon and

. indicate the preferred manner in which the
" same is carried out.
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'In theaccom panymgdrawm«s Ihaveshown

the chambers or hearths D,arranged in pairs’
one above the other with mtervemng arches, |

and with the chambers or hearths of one pair
communicating with those of the pair imme-
mediately below them by means of the open-

-ings M, whereby the roasted ore may be trans-

ferred from the hearths of one pair .to the
hearths of the pair next below them. By ar-
ranging the chambers or hearths in pairs, each
pair will be ot the same horizontal plane, and

will be separated from each other by means

 of a hollow wall or partition I’ huvmp: an alr
space between its inner sides.- .

Along the inner sides of each hearth are
placed dmphmvms or_partitions D’ forming
side compartments similar tothose shown, de-
scribed and claimed in my former Patent No.~
471,264 ‘granted to me March. 22 1892, and
within these side compartmentq D? D* are
laid track rails @ a’ both of which extend be-
youd the ends.of the echambers or hearths, as
shown in Fig. 2. ' The track rails a are to be
located within the outside- compartments D?
while the rails a oceupy the inuer compart- ..
ments D?, the said rails ¢ having their.outer 65.
extendmg ends -carved into semi-circular
form, to form a continuous guide upon which
the carriages to be hereinaftermentioned may
ba transferred from the chamberof one hearth
to the chamber of the opposlte hearth of the
same pair.” Therailsa’ oceupy theinner com- -
partments D3 of each pair of hearthsand their -
extended ends are curved to form guides for
the inner ends of the carriages, these guides
being reversely arranged as shown in Fig. 2
to properly guide the innersection or portion
of the carriage as the latter moves out of one
compartmenb to the compartment ad;ommg
it on the side. .. .

Each main chamber ) has1its ends closed by
suitable doors or dampers.J, the combinations

55
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r and operatlous of which are similar to those

shown in my said former patent, and upon & .
suitable frame work V at the ends of the fur-
nace are the horizontally motnted pulleys E 85
around which the endless chains b pass, the
rims of said pulleys being concentric with
and close to the curved ends of the track rails
a, as shown, and one set of pulleys being con- .
nected Wlt]l gearing ¢ or other well known
means for-effecting the rotation of the pulleys
and the consequent travel of the carriages
through the furnace:

The partitions ordiaphragins D’ which form
the supplemental side compartments, extend
from the floor of the main hearths or com-

90
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partments high enough to cenfine the ore
upon the main hearths, and also to protect,
.in a great measure, the track rails, chains or
ropes, and the wheeled frames of the carriages
from the divect action-of the heat and fumes
The central

Loo

“ithin the main compartments.




“ hollow orwith an air space to insure a freecir- |

2 ' 489,148

crdividingwall L, between the conipartments |

of each horizontal pair of ‘hearths, is made

culation of air for keeping the wall compara-

tively-cool, and at theé same time furnish free’

. oxygen for the desuiphurization “6f the ore;

1o

e

5

which Llnooxc s falls to thelower hearth,

10

the outer walls of the furnace being also pro-
vided with openings K for adnnttm(r air.
“Phe furnace is also provided w ithiz any well
known form of upper and lower fire boxes 1
¥ the Ldut deyeloped in the lower fire boxes
entering the“Jowerhearth through the flues
and passing out through 'the flue: G to
‘the upper hearth so as to convey the smoke
and gases from the lower hearth'to the upper
Bearth, indepéndent of the opening through
* Should
“the gases be taken up through this connect-

ing opemnﬂ' M DLetween the.iwe hearths, it.

\&ould create such-astrong draft thdt a large,
amount. of thefincoré would rise in the form

“of dust and cause considerable loss by pass-

5

- Heat arising from the first hearth is utl.h/ed:

30
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ing off with tlie gases. .The flu¢ F* from the
-upper fire box Jeads to the upper héarth as
shown and the combined gases pass into the
-down flue 11 and enter at I into the dust flue
AV to the flie X which leads to the stack in
any suitable manner. By this means the

in burping ‘the sulphur from the ores in the
hear ths above, and in case of ores carrying a
hmh per-centage of sulphur, the heat caused
by the bumm" off of his sulphnr would be
sufficient to carry on and complete theoper-

ation, by the constant addition of fresh ore, |

after the fur-
T'o- more

w1thout any additional fuel,
nace was once thoroughly ligated.

ulomuﬂhly utilize theheat required for roast-'

ing the ores, the furnaces are preferably cons
stmclod w nh the series of hearths one-abave
the others, the ore being discharged through
the openmﬂs‘\l to the hearths next below, and

. being moved to alternate ends until ﬁna ly

o
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dlcchm ged from the lower heéarth in- any ap-

propuate manuer. :

The carriages are of peculiar form and are
let into the lengths-of the chains in suitable
manner, and they each consist of an angle

bar.one arm G of “whi¢h lies above and par--

allel with the track rail @ whileits sther arm
C’ extends txansvexqeb across -ths roasting
chamber and is provided with smnnv bladee
or-plates d.

“To the outer ends of the arms C ¢/ of the
frames of ‘the carriages; and dlso at the an-

gular junction of said arms, are pivotally se-.

cared frames or supports e in which wheels
‘or rollers C? are mounted, whereby-the wlieels
at the outer end of the arm C and also at the
junction of said arm with-the armn C” are
adapted {o travel upon the rails a, while the
wheels at the outer end of the other(tl'm C’are’

a(l‘lptt,d to travel upon the rails @ to steady,

and support said arm G, From this descrip-
tion it will-be scen that the rope orchain isact-
nated by meaus of the horizontal pulleys and

' dnvmv mechanism shown, and the carmaves

‘,u(\ drawn thxmx'rh the comlmrtmc—ul% Dy

with the stirring blades, operating upon "the
mass of roasting ore on the hearth. :As each

earriage léeaves The hearth.the forward point- - .
of the bar which forms the arms Caud-C’ -~

coimmences to follow the.curvature of the .
tnu.k rail, while the other side of said bar be-.

gins to fall back; the framesof the wheels.C'

tumn.g about their pwots to allow the ffee,.

movement of the carriage’ in passing aro and -
‘Afterthe

the curved portions of thc tracks,
cavriage has passed around the curved track
Jor tlons ifs wheels C? are directed into their
xespeetwe compar {ments; and the carriage

moves forward in the chamber at one side of‘_‘
By this ar-"
rangement I anr'enabled to build my furnaces .
85

the oné it had previously left..

\vxlh their roasting hearths side by side, and
close together, theu,b,) lessening ‘the -cost of
onstluctwn permitting the carriages to.be
autonmncalb transfen'ed from ouc he(n'th to

another on thesame horizontal plane, and en-

abling the component parts of the carriages
to move about the vertical axis of. the hori-

50

zolital pulleysw ‘{thout interferénce therewith. - -

_ The carriages, as before stated are secured
to the cliains b) means of a suitable clutch
or <rnp, as for instance that shown in Itigs. 8
to 11 inclusive.
sist of a suitable fmme work C* havmo a

-vertical guide Wway e’ for a Lar f whose lower ’

end is fm med with a jaw g, shaped to fit with-
in the links of the.chains as shown in Fig. 10.
The upper end of the bar f has alateral %tud

‘or projection Ju which extends into a cam-

shaped slot I fornied in a plate mz pivotally
‘mounted ‘upon the frame CY and upon tlié
axis.of this plate is a rod or lever.J’ into con-

tact with which suitable fixed stops J2are.

adapted to come, whereby the rod J’ is tripped
from the positioi shown at: the right of Fig.

9 into the position” shown at thé left of said -

figure. - This movement of the rod J* causes
the plate 7 to turn upon its axis, and the eam
groove | to force the bar f downward until its
jaw ¢ is forced into one of the links of the

chain aud into contact with a fixed jaw g’

formed on a part of the framo C*thereby au-

tomatiecally locking the carriage to the chain. -

These ¢lutches ex grips, con-

95
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These features are essential ™ furnaces of

this ¢lass for the reason that in all mechani-.
cally stirred furnaces the plows orstirrers.e- .
come soinewhat heated in passing through tho -
“furnace, and it is nécessary to carry. the ends

of the turnace outside of the roasting hearths

to allow time for the stirrers to cool as they -

pass around before entering the next hearth.

- To obviate. these dlfﬁ(,ultleb and at the same

tyme avoid the construction of housmgs Tem-
ploy the construction and devices deseribed.
In operation one or more of extra carriages

'.are placed upon the tracks as shown in Fig.

] with the clutching devices open. These
carriages stand  in tlns _position until one of

‘the WOI‘kll’l“ carriages comes along and pushes

the idle cz‘cmage forwmd until the lever or
rod J’ engages one of .the stops J% when the

-
Lid E
v :
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'clutehing devices are operated to cause the

movable jaw g to be forced tightly against the

~moving chain -and fixed jaw ¢’ whereby the

10

15

20

25

carriage is locked to the chain and-the latter

.draws the carriage through the furnace.

While the heretofore idle carriage is being
locked to the chain, the former active car-
riage which, up to this time was moving with
the chain, is thrown out of engagement with
said chain by .the reverse movement of the
gripping devices, and now becomes tho idle
carriage and remains at rest until the next

Suceeeding carriage meets it when it is again-
locked to the chain in the manner before de-
seribed. - By reason of these constructions |

each carriage remains in the open aira sufii-
cient length of time to neutralize the effects

.of the heat imparted to the arms and stirrers

in passing tkrough the furnace,"and by con-
stracting the furnace with two or more. com-
partments one above the other, each roasting
hearth can be made comparatively short and
the requisite number of square feet of roast-
ing surface obtained by duplication of the

hearths, as shown in FFigs. 12 and 13-wherein
-i8 disclosed. an eight-compartment furnace,

Also it is obvious that the shorter the con-
struetion of each hearth; the time in-which

".the stirrers are exposed to the action of the

30
‘35
4'0
45
50
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heat between cooling pariods, is vory muech
lessened, and eonsequently a wmuch higher
heat can be carried in the furnaces withont
injary to the operating meehanism.

Having thus described my invention what.

Iclaim as new
Patent, is:— -

1. An ore-roasting furnace havingroasting
hearths placed side by side on thesame hori-
zontal plane, stirrers operating in'said hearths
and means for trangferring the stirrers from
one hearth to another.

and desire to secure by Letters

2. An ore roasting furnace having a plural-

ity of hearths placed side by side on the same
horizontal plane, continuous track rails in
said hearths with connected curved end por-
tions, and earriages transferable on said track
rails from one hearth to the other and pro-
vided with means foragitatingand ad vancing
the ore on the hearths. ’

3. Anoreroasting furnacecom prising roast-
ingchambers arran gedin pairs with the cham-
bers of one pair placed side by side on the
same horizontal plane, stirrers operating in
said chambers, and means for transferring
the stirrers from ode chamber of each pair to
the other chamber of the same pair.

4. An ore roasting furnace having roasting

chambers placed side by sider on the same
horizontal plane, tracks in said chambers with
horizontally disposed eurved ends whereby a
continuous track is (ormed from one chamber
to. another on the same plane, and wheeled
carriages adapted to travelonsaid tracksand
to be automatically transferred from one
chamber to another, said carriages being pro-
vided wilh meauns for stirring the ore.

3. An ore roasting furnace having roasting
chambers placed side by side on the same
horizontal plane, tracks within said chambers
having curved ends whereby continuous track:
surfaces are formed between adjacent cham-
‘bers, carriages adapted to travel on said tracks
and provided with sti rring devices, an endless
‘chain passing into one chamber in one direc-
tion aud into the other chamber in an oppo-
site direction, and horizontally disposed pul-
leys forming guides for the chain,

"G. An ore roasting furnace having sepa-.

rated roasting chambers placed side by side
on the same horizontal plane, a hollow wall
forming an air space between said chambers
tracks in said chambers having curved ends
connecting
those of the adjoining one, carriages movable
on said tracks and provided with stirring de-
vices, and means for operating the same, sub-
stantially as herein deseribed, '

7. Anoreroasting furnace comprising roast-
fng chambers side by side on the same hori-
zontal plane, tracks along.the walls of .said
chambers, having outer ends whereby a con-
tinuous track surface is formed between con-
tiguous chambers, horizontally disposed pul-
leys at the ends of the furnace, means for op-
erating the pulley, an endless chain passing
around said pulleys, and wheeled carriages

70

75

8o

the tracks of oné ehamber with -

go

95

connected with said chains and traversing the . .

chambersin opposite.ﬁirect’ions,»saidcarriage%
being provided- with “stirring devices, sub-
stantially as herein described. "

8. An ore roasting furnace ‘having a roast-
ing hearth, a. chain -passing’ through said
hearth and stirring devices, in combinaticn
with means:actuated by the movement of the
chain for elamping thestirring devices to the
chain. ST ’

9. An ore roasting furnace having roasting
hearths, chains passing throu gh the same, and
carriages provided with stirring devices, in
combination with fixed stops, and-a gripping
mechanism on said carriages actuated by con-
tact with said stops for automatically attach-
ing said carriages to the chain, and reieasing
them therefrom, substantially as herein de-
‘seribed. :

10. Inanore roasting furnace having chains
‘passing through it and provided with ecar-
riages having stirring devices, fixed stops in
the path of the carriages, and gripping mech-
anisms on sald carriages comprising fixed
jaws, and movable jaws automatically oper-
ated by contact with said stops for clamping
the carviages to the chaing, .

11. The combination with an ore roasting
furnace having roasting hearths with tracks

surfaces therein and extended beyond the .

ends of the hearths, of carriages movable on
said tracks and provided with fixed movable
gripping jaws and stirring deviees, movable

chains to which the carriages are clamped,
and stops in the path of the carriages for trip-
“ping the movable gripping jaws aad releas-

0o .

115
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130
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ing-the carriages from the chains af intervals,
substantially as and for the purpose herein
described. = . -
19. In an ore roasting furnace, thé combina-
tion with roasting hearths, the endless chains
passing through both hearths and means for
sctuating the chains, of a series of carriages
provided with stirring devices, fixed stops in

the path of the carriages,and gripping jaws |
on said carriages automatically operated by~
contact with said stops for releasing tha car-:

riages from the chains at intervals, substan-

tially as and for the purpose herein degeribed.

13, In an ore roasting furnace the main

roasting chambers. placed side by side and
having supplemental chambers at the sides-

_ provided with trackrails having curved outer

20

ends, “he means for advancing ‘and stirring

the ore comprising -an angula¢ bar forming
thearms ¢ ¢’ provided with swiveled wheeled
frames, one of said arms 'movable in the sup-

plemental chamber at one tide of the furnace
while the ‘other armi - éstends transversely

_deross the roasting hearth and has its outer

end supported in the supplemental chamber
at the opposite side, said transverse arm be-
ing provided with stirring devices, gubstan-

. tially as herein described.

50

14. An ore roasting furnace having itsmain
roasting
provided with supplemental side compart-
ments, the track rails. in' said side compart-
ments, connecting one roasting chamber with

chambers placed side by side and.

the other endless chaing-passing through said
compartments, and means for operating the
chains,in combination with the carriages con-
sisting of the arms C C’ at right angles to
each other, and swiveled wheeled frames lo-
cated at the outer ends of said arms and also

at their inner jundtion, said armsC niovable.

within one of the side compartmbunts while
the arms C’ extend transversely across the

roasting hearth with theirouter end supported

in the opposite side compartment, and pro-
vided with stirring devices, substantially as
herein deseribed. ) :

15. Anore roasting furnace having roasting
hearths, placed side. by side, endless chains

passing through both hearths and means for
50

operating the chains, in combination with the
wheeled carriages provided withstirring mech-

35
40

45

anism, the frames C* of said carriages having . -

astationary gripping jaw,agripping jaw mov-

able in said frame, a pivotally secured plate
having a cam slot engaging the movable jaw,
a rod or lever on the axis of the plate, and
stops in the pathof the carriages for tripping

55

said rod or lever and releasing or applying ‘

the gripping mechanism whereby . the car-

Tiages are attached to or released from the
operating chains, substantial’ly as herein.de-

seribed. )
) HORACE F. BROWN.
Witnesses: t K -
GEoO. K., FISCHER, -
I. M. WALKFR,
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