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Ty all whom it may concerw: .
Be it known that I, HOWARD S. BAILEY, a
citizen of the United States of Ameriea, resid-
ing at Denver, in the county of Arapahoe and
3 State of Colorado, have invented certain new
"~ and useful Improvements in Ore-Treating
Furnaces; and’ I do declare the following to
be a full, clear, and exact description of the
~ invention, such as will enable others skilled
7o in the art to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and to the figures of
reference marked thereon, which form a part
of this specification. S |
My invention relates to improvements in
automatic cylindrical ore-treating muffle-fur-
naces; and the objects of- my invention are,
first, to provide a turnace that will either
roast or convert an ore; second, to provide a
»o furnace in whichorescan be given treatmen £
' third, to provide a furnace that will give either
a desulfurizing treatment |
atilizing the sulfur or a
treatment by converting
25 fate, and, fourth, to provide a furnace 1n
which the ore-treating cylinder can be taken
out of and inserted in the furnace without

15

sulfur - converting

destroving the brickwork or casing of the

furnace. I attain these objects by the mech-
30 anism illustrated in the accompanying draw-
ings, in which— o
Figure 1 is a central longitudinal vertical
section of my improved furnace. Fig. 218 a
cross-section on line A of Fig.1. Fig.3isan

35 elevation of the discharge end of the furnace.
[ig. 4 is an end elevation of the feed end of
the furnace. '
the discharge-chute on line B of Fig. 1, show-

ing the discharge-ring and the end of the ore-
in elevation. Fig. 6 1s an !

a0 treating eylinder
olevation of the valve that controls the pas-

sage of the fumes from the eylinder into the.

“chimney-flue. Fig. 7 is a cross-section on line
| C of Fig. 6 and of the adjacent valve-seal
45 ring. TFig. 8is an ond view of the eylinder-
ring at the discharge end of the cylinder.
ig. 9 is a fragmentary view of an inclined
cylinder, showing a method of raising or low-
ering one end to incline the discharge end to
set it at any desired incline above or below

50 |
| o horizontal plane, so as 10 retard the feed of

the ore through the cylinder or to hasten it.

' Fig. 10 1s an

by burning and vol-

the sulfur to a sul-

Fig. 5is a cross-section through

| enlarged end view ol Irig. 9.
Tig. 11 is a fragment of one end of the cylin-
der, showing the hox-stands mounted on ad-
justable wed ges,which
or lowered. The boxes themselves should be
pivoted on screws, as shown in theinnerframe
of Fig. 10, which Is a common method of
mounting boxes in stands and hangers so that

they will tip in alinement with the axis of the.

cylinder as either ond is raised or lowered.
Fig.121isa longitudinal view ot a taper cylin-
der which may be substituted for the straight
eylinders shown 1in Figs. 1 and 9. Fig. 13
illustrates a cylinder, half in section and half
in elevation, built of fire-clay rings and cast-
iron, supporting two rings bolted together.

allow them to beraised

55

60

Fig. 14 shows a fragmentary sectional view '

of Fig. 15 on line C of the adjustable parti-
tion of the eylinder, showing a window of
isinglass in it. Fig.151s4a plan view of Fig.
i 14. Fig. 16 is an end elevation of the top of
the stand shown in Fig. 11, drawn to a smaller
seale. Tig.171s o cross-section of one of the
converging conical sections of the discharge
end of the cylinder,
one of the eylinder and trunnion rings. Fig.
18 is a plan view oif one of the conical sec-
tions and a fragment of another, showing

75

showing a fragment of

80

sections of the arms of the tru nnions and the .

Jap around them. Kig.

manner in which they

the conical sections, showing the trunnion-
ring cut away below the valve. Fig. 20 1s
an enlarged sectional view of the air-pipe and
tubular shaft-coupling, and Fig. 21is an end
olevation of the disk of the coupling shown
in Fig. 20. | |
~ Similarnumerals of reference refer to simi-
lar parts throughout the several views.
Referring to the drawings, the numeral L
designates acylinder,p referably made of cast-
iron; but fire-clay eylindrical sections 2 and
cast-iron flanged rings 3, clamped together

Dby bolts 4, may be used, 1f desired, as shown

in Fig.13. Theeylindermay beeitherstraight
or tapered. This eylinder may be made of
any desired length from a few feet up to as
many feet in length as it is practical to make
it.

| 19 is a perspective section fragmentof one of -

QO
95

E070

Each end of the cylinder i3 supported by

a trunnion 'pl"ovided with arms, a ring por- |

tion 5 fitting inside of the eylinder, and a

| lange portion 6 extends beyond the ring and
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bolts by bolts 6* to o flange 7, cast on tlhe cyl-
inder. Both rings have spokes S and a hub
or trunnion 9, that extends away from the
eylinder and forms trunnion-bearings for tha
cylinder and are journaled in adjustable
boxes 10. "The ring at the feed end of the eyl-
inder is provided with
portion 11; that diverges from the inner edge
of the ring toward the trunnion and forms a,
conical ring that decreases the diameter of
the opening into the cylinder at this end and
forms a downward-inelined

bottom of the eylinder and keeps the ore from
moving ont of this end as well as facilitating
1ts feeding into the cylinder as it discharges
Into the cylinder from the hopper 12 and feed-
chute 85. At the discharge end, whenever 1t
18 desired to hold an ore back in the c¢vlinder
and run it much deeper than it would be nat-
urally run if the discharge end was left of
the full diameter of the cylinder, I place con-
verging conieal sectiong. 9%, which are fitted
between the spokes 8 and lap by laterally-ex-
tending plates 8* around their inside edges,
as snown in Figs, S and 18, T'hese converg-

1Ing sections exfend to the floor of the cylin-

30

35

40

45
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der and diverge u pward away from the cyl-
inder toward the trunnion. Each seection
has straight sides SB at its end, and at their
upper ends a depending log 9%, which fits
over the ends of the bolty 6 and is secured
there by nuts 9%, the bolts 6* at this end of
the eylinder béine made long enough to ex-
tend through theirnuts that clamp the flange

b of the trunnion to the flange'7 of the eylin-

der 1. In order to atlow the floor strata of
Ore to escape slowly withonut its having to
MoVe up over the inclined section and also
to keep the converted ore at the floor moving
out of the eylinder and to prévent its being
held and lodged at the edge of the sections, I
make one or more passages 9" through them
at tneir lower edges, which may also ecut
through the ring 5, as shown in the fragmen-
tary view in IFig. 19.  While these passages
may be left open at gll times, T preferably
place a valve 9% over each opening, as shown
In two of the sections In Iigs. 8, 17, and 19,
The valves are Placed on the undey side of
each section and consist of a plate which is
pivoted to the sections loosely and swings
away from the openings.  The valves can De
operated while the eylinder is running by

opening the door and tapping them with a

rod. Thecylinder is sp1 rrounded, preferably,
by a briek coping 13 only: but, if desired, an
' casing may be used Instead, or an iron
casing may be used and a brick wall may be
laid against and aroq nd it, or, if preferred, a
thick coat of five-clay or asbestos pr anyother
heat-non-conductive material, as mineral
wool, may be laid on and around the iron

casing.

‘Coneentrically around the feed end of the
cylinder a ring 15 is placed, which rests on
the brick orstone foundation-pier16. A Hat

fable portion 17 éxtends over the top of the |

& thin taper flange

surface at the

687,713

I end pier and also extends in the form of arms

13 to and over the side edges of the founda-
tlon, as shown in IFigs. 3 and 4, far enough to
allow Dolts 19-to be bassed through them to
the opposite end of the furnace, where a simji-
lar casting 15 is mounted in the same man-
ner. Several other arms 1S radiate from these
castings at suitable distances apart. Hach
end of each arm containg 8 boli-hole and a
bolt 19. The arms are made long enongh to
allow a brick wall to be built inside of the
bolts and leave several Inches clearance for
a flue all around the ore-cylinder. The rings
15 are provided with a flange 20, that extends
beyond the periphery of their ring portion
and forms shoulders between and against
which the brick is laid. The bolts bind and
tie the brick and end castings together. The
rings have two introverted Hanges 21 and 22,
one on each side of {he ring. The flange 22
overlaps the flange of the cylinder-rings and
forms a partition that prevents any of the
5368 or flames from the products of com-
bustion from passing around the end of the
eylinder and entering it. This flange is pro-
vided with g plurality of holes 23, placed at
equidistances apart, and it also formsa valve-
seatforthe valve., A ring 24, (shown in IFigs,
band 7,) having a similar i umberof holes 23+,
forms a valve. Tt is bolted loosely to the
flange valve-seat by bolts 244, which project
threugh the slots 945 and screw into the
flange and registers over the holes, and is
provided with spokes 24C and a hub 25, that
surrounds loosely the trunnion of the end
ring of the eylinder, This valve-ringis adapt-
ed by being moved slightly by hand to taurn
It on the trunnion and on its bolts to par-
tially or wholly open or close the holes in the
flange valve-seat, and thus regulate the areg

. of openings forthe Passage of fumes from the

cylinder through these valved openings to
the flue 14, that surrounds the sides and top
of the cylinder, and into the chimney of the
furnace. The flange 22 of the end ring 15 at
the discharge end of the cylinder is also pro-
vided with a similar valve-seat and a valve
24, except that it ig provided with a dis-
charge-chute 26, as shown in Fig. 5, that ex-
tends from it at g downward angle through
the brickwork to one side of the furnace. To
the top of the inside of this chute, close to its

end, I pivot a door 264, which is adapted to

close the entrance of the chute and keep all
but a little air from flowing up into the sSpace
in front of the cylinder. Itis Swung open by
the ore as it slides down the chute only
enough to allow the ore to pass underit. The
flanges 21 of these rings form g bearing for
disk plates 27, which are bolted to them by
the bolts 28. "In this disk plate, at the dis-
charge end, T place two doors 29, and in the
disk at the feed end g door, and in each door
I place a window 3 , of glass or of iIsinglass,
The lower windows are in line with each
other. They lot light into the cylinder and
enable an operator to see the condition of the
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~ bolted to the top of the cap

2gA go that the arm and sleeve may be
‘parned. a little way in either direction,

45

‘portions 17* and 33C¢, under which

for furnaces used for custom-work
oreat variety ot ores of different character

687,718

ore without opening the doors,
not be opened only when it 1S necessary
secure a sample of ore.

The boxes 10 are illustrated in Figs. 9 and
10 adjustable vertically and horizontally
the inner frame 30, to which the box is at-
tached by screws 30°, and the outer frame
30¢, to which the inner frame is attached by
serows 307. The frame 30° 18 formed integral
with the stand 31, which may be substan-
tially the same as 1n Iigs. 1 and 33 but, 1f
preferred, they may
the stands 81, which would be preferable
where very heavy long cylinders are used,
and, if desired, a vertical adjustment of the

{o

discharge and feed ends may be offected by

means of the wedge screws 352
blocks 33 and 33%, as shown in Fig. 11. A
bracket 33° extends from the bed- plate to
support the serew and an u pward-projecting
arm 33°, which is also cast integral with the
plate, confines the stand between the raised

_ . the wedge
Adjustable boxes are preferable
when a

and wedge

33 slides.

are treated; but it is preferable to ‘Thave the
hoxes stationary when treating one particular
kind of ore right along,
are cast integral with the stands and the
atands rest on and are. bolted to the bed-

plates of the end rings of the furnace by

bolts 174, as shown in Figs.. 1, 3, and 4.

The hubs of the trunnions of the end rings
of the cylinder are bored out, and at the dis-
charge end a sleeve 34 extends loosely throngh
the trunnion of that ring.
tends through and beyond the box on each
side of it and at the outside of the box 1is
holted to an arm 35, that extends over and 18
36 of the box by

holts 35* and is provided with oblong holes

the top of the sleeve there 1s a long slot 87,
throngh which the bolts 33 extend from the
arm 85, which enables the sleeve to be pushed

through the trunnion into the eylinder or

withdrawn from it, as desired. Irom the in-

ner end of this sleeve, whieh extends beyond

‘the inner end of the trunnion, an arm 39,
 which forms an integral portion

of it, extends

~ vertically upward to close to the top of the

inside of the evlinder and then turns and ex-
55 to near its

‘central portion, where it turns

.. 60

that fits loosely in the cylinder

tends along the top of the cylinder
downward
mi diaphragm or partition 40,
and extends
aeross it and fills all of the upper
portion of the lower half of the cylinder,
leaving a space below it along the bottom of
the eylinder, which is filled with ore that ex-
tends above the lower edge of the partition.
The lower edge of this movable partition 18
preferably arranged 1o stand at

and forms . a se

 is rotating in the direction of the arrow 40%.

which need | It can be tirned

by

be formed integral with |

when different depths of ore

the cylinder

in which case they _
‘lines in Fig. 14, when there

times through the windows.

This sleeve ex-

In

half and &

overhanging edge 45° of the
o, b b

_ about the |
angle the ore will assume when the eylinder

| disk by the sef-sCrows

however, in either direction on the bolis 357,
which pass through slots 367 in the arm 39,
to bring it in line with the angle the ore as-
sumes, which of course will depend upon the
rotative speed of the eylinder. While I pret-

erably make this partition solid, I may find

it of advantage, when treating some ores, to
have a window 41 of isinglass, as shown in
[Figs. 14 and 15, which may be secured to the
partition by cleats 41°. _
to divide the cylinderinto two compartments,
one of which,42,is a converting-com partment,
and the other, 43,18 a reducing-compartment,

these two compartments being necessary

when converting ores; but when desulfurizing
ores the partition and the comnpartments are

not needed and if using the furnace for de-

sulfurizing ores by burning and volatilization
may be dispensed with. In order to make the
partition auntomatically
the cylinder positively intotwo compartments
are fed through
two parts, as shown

it, I hinge or pivot it Into
in Figs. 12, 14, and 15.

lower part 40* is fitted to fill the curvature of
hinged loosely to the upper portions, so that
it will hang vertically, as shown by the dotted
is no ore in the
cylinder, and will be raised by the pressure of
the ore as it is fed through the cylinder. 1t
should be constructed of thin cast-iron. The
operator can see the ore and partition at
He can quickly
turn the partition from
loosening the bolts 354 and move 1t SO that the
swinging part will stand at the same angle as
the ore. _

in it is loosely and rotatably seated one end
of a tubular air-shaft 44. This end of this
shaft is closed. The shaft passes loosely
through the partition. The opposite end of

‘this shaft is also loosely journaied In the trun-

nion of the opposite end of the cylinder and
extends beyond it. At the extreme end, pref-
erably the feed end, a coupling 45 is attached

{o the tubular shaft and a pipe 46 1s attached

to the coupling. One part of this coupling

rotates with the tubular shaft and the other

part is held stationary This

by the pipe.

coupling comprises the disk 45* and the hood =
120

158 The disk is preferably made 1n TWO
halves and clamped together by the bolts 447,
as shown in Fig. 21, on the end of the
air-shaft 41, or the two halves of the diskmay
be clamped together and 1ts bore threaded
and serewed on the end of
i desired. The hood 45" is a circular disk
having ahood
of the disk.

chamber 44*, in which the _
hood an annular
recess 45P is formed, in which fits loosely a
packing 45", that is cub into overlapping sec-
tions, which is pressed against the side of the

around its axis a little,

Thig partition is used

adjustable to divide

In these views the

and is preferably pivotally

the journal-box by

tubular-

the tubular shait,

portion that surrounds the edge
This hood portion contains a
disk fits. In the

130
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The sleeve 34 is also bored out, and

110

115

125
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45% which are th readed
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10

30

- shaft. The air

.

"\-.___ :
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o o -amhay

side of the disk.

o the annular portion 45%, formed on the hood
which is adapted to support them. The pack-
Ing-receiving recess is deep enough to allow
the packing to be pushed back out of the way
of the halves of the disk when 1t 13 inserted
in the hood, which is very easily done, as the
halves of the disk are only a trifle larger in
diameter than the diameter of the overhang-
Ing edge of the hood portion, and the chamber
in the hood portion is made enough larger in
diameterand enon gh widertoallow the halves
to be inserted in the hood, which can be done
at the shop, and the coupling can be attached
tothe tubular shaftafter the furnace is set up.
T'he packing may be the hard-rubber packing
commonly used for piston-rings and prefer-
ably extendsinto a groove 45", formed in the
LThe hood is supported par-
tially by the pipe to which 1t is secured and
partially by the hard-packing ring extending
intothe groove of the disk. Thecouplingisnot
expected-to be perfectly air-tight. The pipe 46
extends back into the brickwork or casing
of the furnace, from which it is carried out.
side. A valve 46" ig Placed in it just outside
of the wall, from which 5 pipe extends to and
1S connected to a blower 4GE. By this means
alr is forced through the pipes and is heated
In passing through the brickwork of the fur-
nace and hot air is delivered to the tubular
fiows along the tubular shaft
through the feed end of the cylinderinto that

- bortion of the tubular shaft that lies between

35

40

45

&L
O

33

60

are mounted arms.

the partition and the discharge end. Per-
forations 47 are made in the shaft to allow
the air to escape into this compartment,
which is the oxidizing-compartment of the

furnace, while the portion between the par-

tition and the feed end of the cylinder is the
converting-compartment. This tubular shaft
may be either round or square or of any
polygonal form of cross-section, and upon it
‘T'he arms 48, that are
placed in the shaff in the converting-com-
partment, are preferably thin bladesthat are
formed to stand at g slight oblique angle to
the axis of the shaftand are arranged to feed
the ore through the cylinder from the feed
to the discharge end, and more particularly
to stir and rabble it. TRach arm has a hub
49, that slips loosely on’the shafft, and a set-
screw 90 is threaded throngh it to sef and
clamp them to the shaft, if a round shaft is
used, at different points in jts circumference,
they being preferably set at each quarter or
third of the eircumference. Where a polyg-
onal form of shaft is used, as shown in Fig.
2, only the end arms need be clamped or
keyed to the shaft. When a taper cylinder
Is used, the arms, if all were inclined to feed
the ore forward, might feed it too fast, in
which case some arms could be used with
their arms inelined in the opposite direction,
as shown in Fig. 12, where the end and the
alternate arms are inclined toward the feed
end, and if rotated in the direction of the

arrow 50 would hold the ore back and more |

| thoroughly rabble and mix

‘metal pipe, if desired.
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16, while it cat
be made to feed at the right speed by in-
creasing or diminishing its rotary motion and
by lowering the discharge end of gz straight
cylinder. |

The arms 51, that are used in the reducing-
compartment, are made hollow, and each arm
is placed over g perforation in the pipe.
Through each arm a number of small holes
52 are drilled at the sides and extreme end,
bhrough which the hot air discharges all
through the ore as they travel through it.
These arms are also provided with set-serews
95 to secure them to the shaft. There are
preferably no holes made in that part of the
shaft that passes through the eon verting-
compartment of the cylinder, and when hot
air is needed in this compartment it is ad-
mitted by the pipe 54, which enters the com-
partment at the side of the hopper through
the end disk. This pipe connects to the aip-
supply pipe adjacent to the coupling at the
end of the hollow shaft., A valve 544 ig
placed in it to control the amount used and
Is kept closed when air is not wanted. Ifrom
the coupling to where the air-pipe enters the
brickwork a hose may be used instead of s
A worm-wheel 55 is
mounted rigidly on the tubular shaft adja-
cent to the coupling, and g worm-pinion 56
meshes with the worm-wheel. T'his pinion is
mounted on a shaft 57, that is supported in
the bearings 58, which form a part of a yoke-
shaped frame 59, that is seen red to the stands
ol of the boxes 10 by the bolts 59+ This shaft
extends beyond the end of the frame, and a
small cone-pulley 60 is secured to it A worm-

‘Wwheel 61 is also secured to the trunnion at the

oufside of the box, and a collar 02 Is secured
atitssideon the end of the trunnion. A worm-
pinion 63 meshes with the worm-gear. This
pinion is supported on a shaft 04, that is jour-

naled in bearings 65 of the frame 99, This
shaft extends across this frame, and a cone-

pulley 66 is secured to it in the frame. As
these bearings are directly back of and in line
with the bearings 58 of the arms 67 of this
frame,they are notseen in Fig.2,butare shown
in Iig. 1, the shaft 57 passing in front of the
cone. Directly above this cone a second cone
08 issecured to a shaft 69, which is journaled
In the same frame, the cone 63 being arranged
so that it drives the cones 8¢ and 68 by means
of thering 70.
and the rings makes a compact and quickly-
changed variable-speed driving mechanism.
In place of this arrangement I could place the

driving-cone 68 in g counter-shaft and belt

direct to the driving-cone 66; but for small
machinesthe ring-driving cones are the cheap-
est and most convenient and the easiest to

. manipulate to change speeds and are used for

obtaining a number of different speeds. The
shaft 69 extends Lbeyond the frame, and a pul-
ley 72 is secured to 1t, from whieh a belt 73
leads from it to g power-driven pulley. A
cone-pulley 69* is also secured on this end of

Thisarrangement of the cones
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that belts to the cone 53 by a belt
534 on theshaft 57. The cone-pulley 69* and
58 drive the shaft 57 and the worm-pinion 56,
which rotates the worm-wheel 55 and the hol-
1ow air-shaft. The shaft 69 also extends be-
yond the opposite end of the frame,and its end
is journaled in a bracket 74, that is bolted by
o bolt 74* to the top of the box-stand. Upon
this end of this shait a cone-pulley 75 1s se-
cured, from which a belt 76 extends to a cone-
pulley 77, that 1s secured to the end of ashait
78, the adjacent end of which is supported by
a bracket 79. This shaft extends through a
trough 80, built of any suitable material,
such as sheet or cast iron, and is set in the
brickwork, or, if desired, 1t muy be formed 1n
the brick. The shaft 1s journaled in the op-
posite end of the trough. This shaft forms
the axis of a spiral conveyer 31. At the op-

posite end from this cone-pulley a flux-feed

chute 82 is arranged to deliver any flux it 18
desired to mix with the ore. Ab its side an
ore-feed chute 83 is arranged to deliver ore
into the trough. The ore-chute delivers the
pulverized ore from the machinery, which pul-
verizes and dries it, and the flux-chute de-
livers the fluxing material from a laboratory

~ or storage-bin, where it is prepared. At the

- 3©
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ing or scaffoldingot the orein the

formed, the bhottom

ond of the trough adjacent to the cone-pulley
a hopper 12 is bolted by a bolt 12* to the disk
plate 27 and 1s arran sed so that as the ore
leaves the trough it falls into the hopper. The

hopper at its lower end has a discharge-spoub

35, that projects through the end disk into

the end of the cylinder. In the hoppera posi-
tive feeding-rod 86 1s pivoted between its
onds on a bolt 87. The lower end 38 of the
foed-rod is bent to extend into the spout of the

hopper, and the upper end 89 is bifurcated and

straddles a disk cam 90, that is secured tothe
shaft of the spiral conveyer. The cam as it is
rotated by the shatt imparts a reciprocative
movement tothe feed-rod, that prevents pack-
hopper and
its discharge-chute. A vertical flue 91 is
formed, preferably, atb the discharge end of

‘the cylinder through the casing and brick-

work, which preferably is lined by a casting
02, which is provided with a flange 93 just
helow its outer end, that sets on top of the
over the
end of theflue-casting and rests on the flange.
It preferred, a chimney 94* can be built at
and a pipe 94° can
be extended from the fine-casting to it, as
shown in dotted linesin Fig. s. All the space
below the eylinder I designate the ‘‘combus-
tion-chamber” 8. A grate 95 is placed un-
der the cylinder.and 18 supported, prefer-
ably, by the T-rails 90, which are built into
the walls. DBelow the grate an ash-pit 97 1s

being defined by the

briek floor 98, below which is a filling of
earth or other material 99. A
100 open 1nto
furnace through

the grate a pair of

pair of doors
the ash-pit from oneside of the
the brickwork, and above
doors 101 open through the

ey

enough air flows by the edges of

J

hrickwork to then. These doors are hung
on a frame 102, that is built into and bolted
to the side wall of the furnace. 103 desig-
nates a filling of earth or other suitable ma-
terial between the brick wall 104 of the foun-
dation.

The furnace can be heated by any kind of
fuel. Oil can be used, if desired.
buarner is illustrated in Fig. 2.

105 designates the steam-pipe,
oil-pipe.
107. The grate should be removed if oil 1s
burned.

108 designatesadamper placed in the chim-
ney-stack to assist in regulating the heab ot
the combustion-chamber.

108* is a rod npon which the damper is piv-

oted, and 108" is a oross-bar on the end of

the damper-rod for tarning the damper.

109 designates a guard used to keep the ore

from feeding out of the eylinder. It extends
about a quarter of a circle inside of the con-
ieal end of the eylinder and rests stationary
on it. It is hooked to ths hook 110 or may
be otherwise removably secured to the disk
plate. | -

The operation ol my
as follows: The ore and

improved furnace 18
Aux are fed by suit-

able conveyers through the flux and orespouts

nto the trough, where the screw conveyer
feeds it and at the same time mixes the ore
and flux together into the hopper, from which
the ore discharges into the adjacent end ol
the cylinder.
‘1 either direction, but preferably in the di-
rection of the arrow 40*, and the hollow shatt
and rabblers are rotated, preferably,in the op-
posite direction, the cones providing a large
range of speeds for both the eylinder and the
shaft and enabling either one to be driven
raster or slower than the otherin opposite or
in the same direction. As the ore feeds
through the cylinder it natu rally iscarried up
‘1 one side of the eylinderand rolls down over
and over itself; and as it feeds through the
cylinder it baunks up a little higher against
the partition, as shown by the dotted line 111,
which designates the outline of the top of the
ore. This prevents air from flowing freely
under its edge into the converting-compart-
ment. When converting a sulfid ore to a
soluble salfate condition, only a very limited

amount of air should be allowed to reach the

ore in the converting - compartment, and
the partition
for this purpose. Assome ores throw off large
guantities ot arsenical, antimonial, and other

cases, it may be necessary to let a quantity

of air from the pipedt and open the valve at

the end of this compartment and drive them
out. Some of these gases will naturally flow
by the ends of the partition into the oxidiz-
ing-chamber and out of it through the valves
at that end into the flue and chimney. 'T'he
rabblers may be rotated very fast or very
slow, as desired, and when the vertically-ad-
justable boxes are ased the discharge end of

An oil-

and 106 the
The oil and steam unite in the pipe
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the eylinder may be raised to keep the ore
back until it ig thoroughly roasted or con-
verted, whichever treatment 18 being given
o the ore. The airshould be given pressure
eénough by the blower to prevent the ore from
leeding into the holesin the end of the aArms,
and as they rotate the air permeates all
through the orein the oxidizing-compartment
and thoroughly oxidizes 1t.  The ring-valves
at each end of the cylinder can De opened as
much or as little as desired to carry off the
sases and fumesevolvad during the roasting
OF conversion of an ore and can be quickly
changed at any time Ly opening the doors at
eachend and turnine them slightly by a slight
rap with a rod at their lower ends, as they
are pivotally mounted on the trunnions.
the ore leaves the cylinder it drops into the
discharge-chute and runs into g conveyer,
which carries it to furthep breatment,

My furnace is adapted to either roast an ore
to desulfurize it or to convert an ore to a free
milling condition by changing most of the sul-
lids, except the silver sulfids, to soluble sul-

fates. 1TIn g (h?snlfm-izing roast the sulfur is
volatilized and burned out of {he ore, and

such a treatment requires about from 1,200°
6 2,000° Fahrenheit of heat, and air is allowed
fo circulate freely all thirough the ore and cyl-
inder at all times during the {reatment. J[p
a converting treatment in which a gold and
stlver sulfid refractory ore is converted to g
free milling condition the ore is not heated
above the melting-point of the easiest-fused
metal in the ore and generally not above and
from about 550° {o 620" Fahrenheit in this
treatment. Only g very small amount of ajr
18 allowed to come I contact with the ore
while it is traveling thro ugh the con verting-
compartment, and the ore must be kept in
this compartment until the sulfur has sof.
tened, which takes Place when the gre feeds
into the oxidizing-compartment when hot air
under pressure is flowing into it out of the
ntmerous holes in the arms. The ore takes
UP quantities of oxygen from the hot air and,
with the sulfur, copper, and zine that is still
present in the ore, forms soft tfriable soluble
sulfates and oxids that are soluble in water,
while the gold and silver
and left free and can be recovered by the cy-
anid or chlorinating processes or by amalga-
mation followed by concentration, which
should also follow the other process. The
vOPper and zine can be recovered by leach-
Ing. The sulfid and tellurid ores generally
mined in Colorado require from twenty min-
utes to an hour to convert to a free milling
condition, and al] ores should be tested in
small roasting-dishes in an assay muffle-fur-
nace to determine the time required to con-
vert it. Then any amount can be fed through
this furnaece by simply setting the driving-
cones and rabbling - arms to feed the ore
through the cylinder in the time required,
which is very readily done, as the cones can
be rotated to drive thae cylinder and rabbling

As

are individ nalized

|
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and feeding arms slow enough to require an
ore three hours to feed through the cylinder
or quick enough to feed it through in ten min-
utes. The stationary partition is made slid-
ably movable, so that the converting-com-
partment ean be made longer or shorter by
loosening the bolts that clamp its hub portion
tothe lever that holds it in position and mov-
Ing it either toward the hopper end of the cyl-
inder, toward or up to the adjacent feeding
and rabbling arm in the converting-compart-
ment, or away from 1t, thus inereasing or di-
minishing the length of eithery oneor the other
of these compartments ag the ore requires a
few minutes’ more or Jess fime in one com-
partment than in the other Thus an ore
might require ten min ufes in the converting-
compartment and twelve minutes in the OXi-
dizing-compartment or eight minutes in one
and eighteen in the other. T'his would re-
quire twenty-two minutes in one case and
twenty-six in the other. Now 1l the eylinder
and rabbling and feed arms are set to feed an
ore in twenty-two minutes the partition could
be easily moved to a position that would malke
the oxidizing - compartinent enough longer
than the eonverti’ng-eompm*tmenb, and viece
versa, to allow the ore ten minutes in the con-
verting-compartment and twelve minutes in
the oxidizing-com partment, and likewise with
the eight and eighteen minute treatment.
T'he rabbling and feeding arms ean be made
with but very slight angle, so that they will
not move but a trifle of gan inch forward as
they pass through it, and the discharge end
cylinder can be raised or lowered to
give the desired speed of the travel of the ore
through the cylinder. When the feed of the
ore is regulated in this manner, the rotative
speed of the rabbler may be much higher.
The windowed doors allow an operator to see
the ore at all times and take a sample of the
ore at any time by opening them and insert-
ing a Spooning-tool.

‘Wheneveritis flecessary toremove the eyl-
inder, it ¢an be done Dy removing the trun-
nion box and hanger at the discharge end and
the disk plate. Then by loosening and re-
moving the rabbling-arms and the cylinder-
ring at the opposite end the eylinder can be
drawn out through the end ring.

While I have illustrated and described a
preterred construction of my furnace, I do
not wish to be limited to the construction
shown, as my invention contemplates the use
of any arrangement of mechanical elements
that practice anqg experience may dictate with-
out departing from the spirit of my invention
as claimed. | -

Having described my invention, what I
claim as new, and desire to secure by Letfers
Patent, is— |

1. An ore-treating furnace comprising a,
cylinder rotatably mounted on trunnions,
journals for Supporting said trunnions, win-
dows for admitting light into said cylinder, a

shaft extending through said cylinder, rab-
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comnes for rotating said eylinder and

G

furnace, means
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bling-arms mounted on said shaft some of
which are hollow, perforations through said
hollow arms and shaft, |
blower for forcing hot air into said shaft and
arms into said cylinder, means inclading
shaft 1n
{he same or in opposite directions and at the
same or at different speeds, and a suitable
casing surrounding said eylinder,

tially as deseribed.

9.” An ore-treating muffle-furnace consist-
ing of a cylinder, trunnions connected to the
ends of said cylinder and arranged to rota-
tably support said eylinder, a stationary par-
tition arranged to partially divide the cylin-
der above the ore-bed 1nto two independent
compartments, windows in the ends of said

including cones for rotating

~ said cylinder, suitable inclosing walls forsaid
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chimney

each end and arranged to receive

and a combustion - chamber and
for heating said eylinder, substan-
tially as deseribed.

3 " An ore-treating, mufile-farnace compris-

cylinder,

ing a cylinder mounted on trunnions, a suit-

able casing surrounding said cylinder at its
sides and ends, a combustion-chamber under
and a flue around said cylinder, & chimney
connecting with said flue, doors leading into
said cylinder, windows 1n said doors, & par-

tition in said cylinderarranged to be adjusted

ahollowshatt mounted
on said shaft, adapted

axially and rotatively,
in said cylinder, arms

to rabble and moveore through sald cylinder,

hollow arms also mounted on said shaft, ap-
ertures in the ends and sides of said arms and

through said hollow shatt registering with the
aperturesin theends of said

arms, a pipe lead-
ing from sald shaft through said furnace,
means inecluding a blower for driving ailr
through said pipe, shatt and arms into sald
cylinder, and means including cone-pulleys
for rotating said cylinder and shaft in the

“same orin opposite directions and at the same

or at different speeds,
seribed. . _ _

4. In an ore-treating mufl e-furnace, the
combination with the brick side walls, of a
cylinder rotatably mounted on trunnions at
and dis-
charge ore at its ends, boxes supporting said
trunnions, a trough in the top of said brick-

substantially as de-

- work; a conveyer in said trough, a hopper at

35

¥iYe)

the discharge end of said trough arranged to
discharge into said cylinder
device in said hopper comprising a recipro-
cating rod pivoted in said hopper and a cam
mounted on said conveyer and .arranged 1o
engage one end of said rod, substantially as
described. | o I o
5 The comabination of the brick side walls
and the casing at the ends of said brick walls,
with the cylinder having trunnion-bearings,
a space between the ends of said eylinder and
said casing, a flange at each end of said eyl-
inder, introverted flanges overlapping said
end flanges of said cylinder and extending

from said brickwork, a plurality of holes

means including a |

giibstan-

nd a force-feed

| through said introverted

prising hollow

combination with

flanges and a valve-
ring arranged to register against said 1ntro-
-orted flange at each end of said eylinder and
having a hub loosely mounted on the trun-
nions of said cylinder, substantially as de-
seribed. | )

6 In an ore-treating mufile - furnace the
combination with the inclosing side and roof
walls, of a pier at each end of sald walls, a
ring at each end of said walls having a bed-
plateresting on said piers, introverted flanges
at each end of said ring, a flange overlapping
the outside of said walls,
outside of said ringsat each end of said walls,
an ore-treating cylinder within said walls, a
trunnion secured to the ends of said cylinder
and extending through said disks and hav-
ing spokes radiating from them across the
ends of and secured to said eylinders, boxes
adapted to journal said trunnions and hav-
ing supporting-arms
to the bed-plate of said end rings, and hav-

ing a valve-seat formed on each inner flange
pivotally mounted on

of said rings, a valve
said trunnion and slidably bolted to register
against said valve- seats, and apertures
through said valves and seats adapted to be
opened and closed by said valves, substan-
tially as described. o

7 "In an ore-treating muffle-furnace, the
combination of an ore-treating, rotatable cyl-
inder supported by tyunnion-bearings at 1ts
ends, with a surrounding casing of any suit-
able material, having & combustion-chamber

therein arranged to heat said cylinder,a chim-

ney in said casing, a damper in said chimney,
2, hollow shaft or tube passing through said
cylinder and revolubly journaled in sald
trunnions, a pipe connected to said tube, a

57

a disk bolted to the

resting on and secured
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hlower connected to said pipe, rabbling and -

feeding arms mounted on said shaft in sald
cylinder and com prising solid, oblique blades
extending radially from said shaft to close to
the inner periphery of said cylinder, a plu-

rality of air-distributing rabbling and ore- .

feeding arms also mounted on said shaft com-
blades, perforations in the
sides and ends of said hollow blades, perfo-
rations in said hollow shatt registering with
<aid hollow blades whereby air 18 forced 1nto
said cylinder and. is forced to permeate the
ore passing through said eylinder,; and means

including cones and gears for imparting dif-

feront rotative speeds to said cylinder and
hollow shaft, substantially as described.

3. In an ore-treating mut
the brick side and roof
walls, of the end piers, the end rings and bed-
plate at the ends '

of said walls, the journal-

hoxes and their stands mounted on said bed-

plate and piers, an ore-treating eylinder hav-
ing open ends, means including an axial shaft
in said eylinder provided with blades for feed-
ing and discharging ore into and from said
cylinder, trunnions secured to the ends of
said cylinder by arms and journaled in sald
boxes, means ineluding a combustion-cham-

o-furnace the
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perforations in their sides

chamber of saig hollow

two independent compartments
to be moved axially and angularly in said cyl-
cylinder, oblique
armscomprising blades mounted on sald shaft

s
<o

ber for heating said cylinder, a hollow shaft
Journaled in gaid trunnions and passing
through saiq cylinder, hollow, obliquely-in-
clined arms mounted on said shaft having
and ends, perfora-
registering with thae
arms, means inelud-
Ing a blower for forcing airinto said cylinder
through said shaftand hollow arms,obliquely-
inclined arms comprising blades also mount.
ed on said hollow shaft, a partition supported
by one of said trunnions extending into said
cylinder at its central portion and arranged
tobe moved axially and concentrically of said
cylinder and arranged to divide it inte two
independent compartments, and means in-
cluding cones and gears for imparting differ-
ent rotative speeds (o said eylinder and hol-
low arms in the same or in different direc-
tions, substantially |

tions through sald shaft

as described.
J. In an ore-treating muffle- furnace the
combination with g saltable casing, of a cyl-

‘inder I‘Ot:ﬁtablySllpp()l‘ted and divided at ity

central portion by a non-rotatable semipar-
tition adanteq and arranged to
axially and angularly g short distance in said
cylinder, substantially as deseribed.

- 10. In an org-treating muffle-furnace, the
combination with a suitable casing, of an ore-
treating muffle-cylinder rotatably mounted, g

non-rotative partition arranged to divide

more than the upper half of said cylinderinto
and adapted

inder, a hollow shaft in said

in the compartment at the end of said ceylin-
der into which ore is fed, a hopper arranged
Lo feed ore through said casing into said eyl-
inder, and obligue hollow arms containing
perforations and mounted on said shaft in
the compartment at the ore-discharging end
of said cylinder, a valved Pipe connected to
sald hollow shaft, a blower conunected to said
pipe whereby air is foreed into the compart-
ment of said cylinder at jts discharge end,
and means Including cones for rotating said
cylinder and hollow shaft at different speeds
and in the same orin Oppostite directions, sul-
stantially as deseribed. |

11. In an ore-treating muffle-furnace the
combination of the end piers and the side and
roof and end walls, with a cylinder, a parti-
tion in said cylinder arranced to divide it into
two independent compartments, and means
within said cylinder including revoluble hol-
low arms contalning perforations for admit-
ting hot air undey pressure into one of said
compartments, substantially as deseribed.

12. In an ore-treating multle-furnace, the
combination of the casing, a eylinder mount.
ed to rotate within said cylinder, a combus-
tion-chamber within said casing under said
cylinder, a flue above sald eylinder, a space
at each end of said cylinder separated from
sald combustion - chamber by a partition
formed partially by an introverted flange ex-

1ng openings

be adjusted

687,713

tending from said casing, and a flange formed

on the ends of said cylinder and overlapping
sald Introverted flange, and valved openings

throughsaid introverteq ange, substantially

as deseribed.
- 13, In an ore-treat] g mulfie-furnace, the

combination of the casing, with the cylinder,
the combustion-chamber below said eylinder,
the flue above and around sald eylinder, the
chimney in said casing, the damper in said
chimney, the flnes O Spaces at the ends of
sald cylinder separated therefrom by an in-

troverted lange, the valve - geat formed by
said introverted flange, the openings through

sald introverted flange, the trannions sup-
porting said eylinder aund the valve-ring hay-
and pivotally mounted on said
trunnions and arranged to open or close said
openings in said introverted lange, substan-
tially as deseribed.

14. In an ore-treating muffle-furnace, the
combination with the side and end and roof
walls, of a eylinde r having trunnion-bearings
atitsends, annular llanges at each end of saiq
cylinder, an introverted

flanges of said cylinder,
at each end of said

a flue or fame-space
cylinder between said

flanges and the end casing of said cylinder,

doors in said end casings, windows in said
doors, a combustion-chamber helow said cyl-
inder, a flue above and around said cylinder,
and valve-controlled openings in said intro-
verted flange opening into the flue su rround-
ing said eylinder from said flue or fume-space
at the ends of said cylinder, substantially as
deseribed. |

15. 'In an ore-treating muffle-furnace the
combination of the end piers, the side and end
and roof walls and the removable end rings
and bed-plate, the tie-bolts and disk plates,
having doors therein and windows in said
doors, with the journal - boxes and their
stands, a cylinder in said walls having trun-
nions at its ends Journaled in said boxes, a
combustion-chamber under sald cylinder, a
flue surrounding said cylinder, fame-spaces
between the ends of saig cylinder and said
end disk plates and separated from said com-
bustion-chamber by flange-shaped portions
surrounding the ends of said cylinder; valve-
controlled openings in said flanged portions,
@ partition in said eylinder comprising a hub
portion loosely mounted ipn and extending
through the trunnions of said cylinder, an
arm that extends upward and along the top
of the inside of said cylinder and a blade DOr-
tlon that depends from the top of the cylin-
der to below its center, means for moving the
partition axially and concentrically of said
cylinder, a hollow shaft Journaled in the hub
ol said partition at one end and in the trup-
nion of the cylinder at the opposite end and
means including a blower for forcing air
through said shaft into said eylinder, sub-

stantially as deseribed. |
16, In an ore-treating muffle-furnace the
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fromsaid casing and overlapping the annular
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| 'bombination with the inclosing 'ca'Sin"g, of a |
‘eylinder having its upper portion divided
into compartments by a partition, trunnions
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secured at the ends of said eylinder and jour-
naled in boxes positioned outside of said cas-

ing, a hollow shaft extending tlirough said

cylinder and partition and trunnions; perfo-

rations through said shaft into oné of said
compartments, hollow arms mounted on sald

hollow shaft over said perforations, perfora-
tions through said hollow arms, a coupling
on one end of said hollow shaft, one-half of

‘which is adapted to rotate with said hollow
shaft, a pipe extending from said coupling

into said casing and from said casing to a
blower, a hopper arranged to feed ore into
said eylinder, a trough in the roof of said cas-
ing, a conveyer in said trough arranged to
feed ore from said troughinto said hopper and
means including worm-gears and cones for

rotating said cylinder and hollow shaft, and

for operating said conveyer, substantially as

17. In an ore-treating muffle-furnace the

combination with the casing, the cylinder

revolubly mounted in said casing, the hollow

ghaft axially mounted in said eylinder and

3¢

- 35

40

the rabbling and feeding arms mounted on
said hollow shaft, a trough in the roof of said
casing, a spiral conveyerin said trough, a hop-
per at the discharge end of said trough ar-
ranged to feed ore into said eylinder and a
rod pivoted in said hopper, a cam onsaid con-

veyer arranged to reciprocate sald rod, means

for rotaling said eylinder, hollow shaft and
spiral conveyer, and means for forcing air
through said hollow shaft into said eylinder,
substantially as deseribed. -

18. In an ore-treating furnace, the combi-
nation with the brick and iron casing, of an
open-ended cylinder, trunnions secured to
said cylinder, a movable partition in the cen-

~ tral portion of said cylinder, a conically-con-

45

 bling and feeding
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tracted end at the feed end of said cylinder,
a discharge-chute at the discharge end of said
cylinder extending through said casing, a Spi-
ral conveyer and trough in the roof of said
casing, a hopper arranged to receive ore from
said spiral conveyerand trough and discharge
it into said cylinder, and means including

pipes and a blower for delivering hot airinto

said cylinder, means including arms for rab-
ore through said cylinder,
and means including gears for rotating sald
cylinder, substantially as described. |

19. In an ore-treating muffle-furnace, the
combination of the brick casing, the cylinder

mounted on trunnions, the partition in said
cylinder, the combustion-chamber under said

eylinder, the ash-pit, the flue around said cyl-

inder, the chimney-stack in said casing, and
the damper in said chimney, with the remov-
able disk plates in the ends of said furnace,

the doors therein, the windows insaid doors,

means including cones for rotating said cyl-

inder, and means including pipes and hollow

blades for delivering air into said eylinder on

!

each side of said partition, substantially as
described. |
90. In an ore-treating muffle-furnace the

‘combination with the surrounding casing

having removable end plates, doors in said
plates,
mounted on trunnions in said casing and di-
vided into two compartments, an adjustable
partition in said cylinder forming the said
two compartments, means including a hollow
shaft and hollow arms for feeding hot air con-
stantly into ore-compartment and means for
forcing hot air when desired into said con-
verting-compartment, a fume fine at eachend
of said cylinder communicating with said
compartments, a combustion-chamber uncer
said eylinder, a fluae around said cylinder, a
partition between said combustion-chamber

and said fume-flue, valve-controlled passages

hetween said combustion-chamber and flue
and said fume-flue, a hopper arranged to feed
ore into said eylinder, a trough in said casing,
a screw conveyer arranged to feed ore from
said trough into said hopper and means in-
cluding cones for rotating said ecylinder ab
different speeds, substantially as deseribed.

21. In an ore-treating muffle-furnace, the
combination with the casing, of a eylinder
inclosed by said casing and mounted on trun-
nions, journal-bearings for said frunnions, a
converging, conical ring at the feed end of
said eylinder and a relatively-fixed curved
plate removably secured to bear on the inside
of the lower side of said conical ring, sub-

‘stantially as described.

- 92. In an ore-treating muffle-furnace. the
combination with the casing, of a rotatable
cylinder within said casing having a converg-
ing frusto-conical portion at its feed end and
converging frusto-conical,removable portions

atits discharge end and openings 1n sald con-

ical sections, substantially as deseribed.

93 In an ore-treating muffle-furnace the
combination with the casing, of a cylinder
rotatively mounted in said casing, a converg-
ing frusto-conical portion at its feed end and
converging removable frusto-co nical portions
at its discharge end having valved discharge-
openings, substantially as described. _

24 In an ore-treating furnace, the combl
nation with the casing, of a cylinder rotata-
bly mounted in said casing on axial supports,
projecting through and beyond said casing,
suitable supporting-boxes for the axial sup-
ports of said cylinder at each end of said cyl-
inder, means for adjusting one of sald boxes
to raise and lower one end of said eylinder
above or below a horizontal plane, and a par-
tition in said cvlinder arranged to divide said
cylinder into two compartments and slidably
supported on one of sald cylinder’s axial sup-
ports, substantially as described. -

95. In an ore-treating muffle-furnace the
combination with the casing of a cylinder
mounted to rotate in said casing and partially

divided atitscentral portionby apartitioninto
| two ore-treating compartments, and having

windows in said doors, a cylinder

30
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~8ald partition slidably supported at the axis

IO

ofsaid cylinder;an air-pipeextending thro ugh
sald eylinder; means for delivering hot air
under pressure into the ore from sald air-pipe
and means for rotating said eylinder and ajr-
pipe, substantially as deseribed.

- 26, In an ore-treating furnace, the combi-
nation with a saitable casing; of a rotatable
cylinder in said casing divided into two com-
partments by a partition, means including
pipes for delivering hot air to saiq cylinder
and means for rotating said eylinder at dif-

~ Terent speeds, substantially as described.

20

25

.35

27. In an ore-treating furnace the combi-
nation with g suitable casing, of a cylinder
rotatably mounted in said casing, an axially
and angularly adjustable partition in said
cylinder arranged to divide said cylinderinto
LWo ore - treating compartmenis and having
the said partition divided into two parts and
sald parts pivotally connected together, the
lower part being movable, means for heating
sald eylinder, means for delivering air into
sald cylinder and means for rotating said cyl-
Inder at different speeds, substantially as de-
seribed.

28. In an ore-treating furnace, a snitable
casing, a cylinder in said casing, a partition
In said eylinder the lower portion of which is
arranged to be raised by the ore as 1t feeds
through said eylinder to allow said ore to pass
sald partition, a contracted end at the feed

687,713

end of said cylinder, a contracted end at the

discharge end of said cylinder; valved dis-
charge-openingsin said discharge end of said
cylinder, means for feeding ore to said cylin-
der, means for supplying air to said cylinder,
and means for heating said cylinder, substan-
tially as desecribed.

29. In an ore-treating furnace a suitable
casing, a cylinder within said casing, a par-
tition in said eylinder having a lower portion
arranged and adapted to be moved by the
movement of ore feeding through said eylin-
der to allow said ore to pass under said par-
tition, means for feeding ore to said cylinder,
means for feeding ore through said eylinder
in different periods of time, means for deliy-
ering air to said cylinder, and means for heat-
ing said cylinder, in combination with doors
in said casing having windows adapted to ad-
mit light to both ends of said cylinder where-
by an operator can see the condifion of said

ore at all times without opening said doors

and without opening any aperture by which
cold air ean flow into said cylinder, substan-
tially as desecribed.

In testimony whereof T affix my signature
In presencs of two witnesses.

HOWARD 8. BAILEY.

Witnesses:
LESSIE THOMPSON,
MEL EMERSON PETERS,
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