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UNITED STATES

PatenT OFFICE.

ROBERT A. STEWART, OF KANSAS CITY, MISSOURI, ASSIGNOR TO THE
- STEWART OXIDIZING COMPANY, OF COLORADO:

APPARATUS FOR OXIDIZING OR ROASTING REFRACTORY ORES:

SPECIFICATION forming part of Letters Patent No, 645,761, dated March 20, 1960.
Application filed December 15; 1899, Serial No, 740,394, (No model,)

To all whom it may concern:

Be it known thatI, ROBERT A. STEWART, a
citizen of the United States,residing at Kansas
City, in the county of Jackson and State of
Missouri, have invented anew and useful Ap-
paratus for Oxidizing or Roasting Refractory
Ores, of which the following is a specification.

My invention relates to apparatus for con-
verting refractory into free-milling ore; and
it consists in certain novel and peculiar fea-
tures of construction and combinations of
parts, as hereinafter described and claimed.

To the principle on which my invention is
based, and, in fact, to the elements constitut-
ing the apparatus,I make no claim, except as

régards their peculiarity of construction and-

arrangement and the advantages which such
peculiaritiesimpartin the reduction of refrac-
tory to free-milling ore.

Oune object, therefore, of myinvention is to
produce apparatus whereby the process of
charging the apparatus with refractory ore
and transforming such ore into free-milling
ore and then discharging the latter into a con-
venient receptacle may be rendered more ex-
peditious, and therefore economical, than has
been possible heretofore; and a further object
is to provide a construction whereby an am-
ple supply of oxygen is introduced within the
ore-cylinder to not only support combustion,
but also to thoroughly and effectively oxidize
the contents of the cylinder.

" A still further object is to produce an ap-
paratus which is of simple, strong, and dur-
able construction. ‘

Inorderthat the invention may be fully un-
derstood, reference is to be had to the aceom-
panying drawings, in which—

Figure 1 represents a view, partly in ver-
tical section and partly in side elevation, of
an apparatus embodying my invention. Tig.
2 is an enlarged cross-section of the cylinder-
neck. Fig. 31is a vertical longitudinal sec-
tion of the cylinder-neck. Fig. 41is a face
view of part of the hinged door at the rear
end of the eylinder, the same being illustrated
on the same scale as Fig. 2. Fig. 5 is a view
of the rear end of the cylinder. Fig. 6isa
vertical central section of the rear end of the
cylinder. Tig. 7 is a section illustrating the

means for securing the manhole-covers in po-
sition. '

Referring to the drawings in detail, 1 des-
ignates a brick or other solid foundation, and
2 a set of bearing-standards erected thereon.
3 designates a shaft journaled in each longi-
tudinally - alined pair of standards, and 4
flanged guide or supporting rollers journaled
onsaidshafts within said standards. In prac-
ticethereare four of these standards,arranged
rectangularly with relation to each other, and
in consequence two shafts and four rollers,
in order to form a reliable support for the
cylinder hereinafter degeribed; but as this
cylinder-supporting mechanismisnot claimed
as new it isshown only in side elevation, and
as a result one pair of standards, one set of
rollers, and one shaft only appear. Rigidly
mounted on one of said shafts outward of its
rollers 4 are the cog-pinions 5, and upon one
end of the same shaft by preference is secured
a worm-wheel 6.

7 designates one or more bearings erected
on the foundation 1, and 8 a worm-shaft jour-
naled therein and meshing with the worm-
wheel 6, wheel 9 being belted or otherwise
geared to a suitable motor for operating said

‘worm-shaft and the parts in gear therewith,

as will hereinafter appear.

10 designates a large oxidizing or roasting
cylinder lined with fire-brick or equivalent
material in the customary manner, and 11 a
pair of bands shrunk or otherwise rigidly se-
cured upon the cylinder and engaged by the
flanged rollers 4 at opposite sides of and equal
distances from the axis of the cylinder, the
flanges of said wheels bearing against the in-
ner edges of said bands to prevent any longi-
tudinal movement or creepage of the eylinder.

12 designates large cog-rimssecured rigidly
upon the cylinder near its ends and meshing
continuously with the cog-pinions 3, the lat-
ter thus serving to impart a slow rotating
movement to the cylinder.

At suitable distances apart the cylinder is
provided with the manholes 13 and at oppo-
site ends of the same with the lugs 14 and 15.
Hooks 16 are pivoted to the lugs 15 and when
the cylinder is in operation are engaged by
the free ends of the bridge-bars 17, pivoted,
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asat 18, tothe lugs 14, 19 designates clamp-
ing-screws extending operatively through the
center of said bars and having their enlarged
inner ends swiveled in the circular cavities
21, formed in the faces of the manhole-covers
20, the connection between the clamping-
serews and said covers being made permanent
by means of the plates 22, embracing the
serews outward of their enlarged ends and se-
cured rigidly to the covers.

When necessary to discharge the contents
of the eylinder, the motion of the latteris ar-
rested when the manholes are vertical with
itsaxis. Theoperatorinchargethen turnsthe
clamping-screws in the proper direction to
move the bridge-bar 17 inward until the piv-
oted hook 16 can be thrown out of engage-
ment therewith. Assoon as this.is accom-
plished the weight of the cover is sufficient
to cause it to swing down with the bridge-bar
to a vertically-pendent position and permit
the greater part of the contents of the cylin-
dertoescapethrough the manholesinto a suit-
able receptacle placed to receive it. In this
connection it may be stated that two man-
holes are employed in order to facilitate the
operation of discharging the oxidized ore
from the cylinder and of recharging the latter
with refractory ore, this recharging of course
taking place when the uncovered manholes
are above the axisof theceylinder. Theopera-
tion of securing the covers in position is the
reverse of that above described—that is to
say, the hook 16 is pushed to one side to per-
mit the cover carried by the pivoted bridge-
bar to be positioned in the hole, and then said
hook is caused to overlap the free end of the
bridge-bar 17 and the serew 19 turned in the
oppositedirection. Thetendency of the screw
to move forward is of course resisted as soon
as the cover is seated tightly in the hole, and
as the mabipulation of the screw continues
the bridge-bar is moved outward until it is
clamped with great power against the said
hook, the engaging surface of the bar and the
lng being inclined, (see Fig. 5,) in order that
there may be no possible chance of accidental
disengagement when once properly secured
together.

The rear end of the cylinder consists, in the
main, of a door 23, which is hinged, as at 24,
and is provided with a discharge-opening sur-
rounded by a circular neck 25, lined with fire-
brick 26, like the body of the cylinder, and
vertically below said discharge-opening the
door is provided with a notch 27, formed by
and between the segmental eam-shoulders 28,
cast with or secured to the door. The door
is adapted to be locked reliably in its closed
position by means of the lever 29, pivoted to
the lug 30 of the cylinder and adapted to be
forced upward over one inclined shoulder 28
or the other until it registers with and snaps
back into the notch 27, thuslocking the door
reliably closed. Toopeunthedoor, theleveris
grasped and sprung outward slightly and
then swung pivotally toward one side or the
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other, as shown in Fig. 5. After the dooris
unlocked it may be swung open and main-
tained in such position by a pulley and tackle
(not shown) or any other suitable means in
order that the operator may dislodge and dis-
charge the remaining contents of the cylin-
der through either of the manlole-openings
or said door-opening.

To make it possible to open the ¢ylinder-
door, I provide a stack 81, preferably of brick
and inclosed in a suitable metallic frame 32
to hold it intact. This frame is provided
with depending bearings 33, in which are
journaled flanged wheels 34, mounted upon
the track-rails 35, extending at right angles
to the cylinder and secured upon the founda-
tion 1 in any suitable manner. The stack
also comprises the stationary sleeve 36 and
the sliding sleeve 87, the latter at one end ex-
ternally embracing the sleeve 25 of the cylin-
der and projecting into sleeve 36 at the other,
and in order that it may be conveniently ad-
justed it is provided with one or more han-
dles 38.

39 designates a stationary sleeve project-
ing upward from and forming part of the
staclz, and 40 a sliding sleeve mounted there-
on, provided with a handle or handles 41.
The upper end of the sleeve 40 projects into
the stationary pipe 42, extending down
through the supporting-platform 45 and pro-
vided with an angle-band 44, resting upon
said platform.

When it is desired to obtain access to the
cylinder through the door-opening in its end,
the operator grasps handle 41 and slides
sleeve 40 down upon sleeve 39 until the for-
mer is entirely disengaged from the station-
ary pipe 42.. He then grasps handle 38 and
slides sleeve 37 outward until it is entirely
disengaged from sleeve 25. The stack may
now be rolled along the track until the door
is free to open to its widest extent. The re-
verse of the operation just deseribed reas-
sembles the stack in its proper relation to
the eylinder, as will be readily understood.

45 designates a furnace erected at the front
end of the cylinder and divided by the cus-
tomary grate 46 into an upper or combustion
chamber and the lower chamber or ash-pit,
entrance to the former being controlled by a
door 47 and to the latter by a door 48. At
the rear end of the eombustion-chamber is an
opening 49, (shown only in Fig. 1,) in which
is secured the cylinder 50, said eylinder form-
ing a neck for and about which the roasting-
eylinder 10 rotates, as shown in Fig. 3, said
eylindrical neck being also lined with fire-
brick, as shown at 51, and provided with two
sets of radial pipes 52 and 53, extending
through the wall of the neck and communi-
cating at their outer ends with the annular
chamber 54, said chamber being centrally
partitioned to provide the steam-chamber 55
and the air-chamber 56, the former being con-
nected to the valve-controlled steam-supply
pipe 57 and the latter to the valve-controlled
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air-supply pipe 58, through which pipes steam
and air under pressure are adapted to be dis-
charged radially into the cylinder for a pur-
pose which is hereinafter explained.

59 designates a valve-controlled steam-pipe
projecting into the combustion-chamber of
the furnace and arranged to discharge a
steam-jet axially through the neck-passage
and into the roasting-cylinder, this pipe be-
ing protected by the inclosing fire-brick pipe
60 and the interposed lining 61, of asbestos.
The steam from said pipe passing through
and over the fire is superheated and decom-
posed by the union of its oxygen with the car-
bon from the gases of the furnace, thus in-
creasing the efficiency of thelatter. The force
of the jet, with the assistance of an air-blast
discharged from the pipe 62 down upon the
bottom of the ash-pit, as indicated in Fig. 1,
creates a forced draft through the furnace
and the roasting-cylinder: The particular
effect of this forced blast on the steam and
air discharged into the neck-passage for the
purpose of providing an ample supply of oxy-
gen is to impart a rolling or spiral motion to
the same, which tends to facilitate its expan-
sion and accelerate the equalization of the
heat, and as the discharge-passage is smaller
than the supply-passage creates a pressure,
which completes the expansion of this steam
and air, and consequently imparts an equal
degree of heat to the entire contents of the
cylinder, which at this time is slowly revolv-
ing in order to gradually expose every parti-
cle of ore therein to the action of the steam
and air, the sulfur given off by the ore mix-
ing with the hydrogen of the gases and pass-
ing off through the stack. The unconsumed
oxygen being absorbed by the ore causes the
latter to be converted or transformed from
refractory ore to oxidized or free-milling ore,
as will be readily understood, _

In practice the speed of revolution is such
that it requires about forty minutes to com-
plete one revolution of the cylinder; but the
speed of revolution and the time, usually
from one to two hours, which the ore is sub-
jected to this treatment will depend, of course,
on the quality or nature of the ores treated
and the intensity of the heat generated, as
will be understood.

As the operation or manipulation of the
various parts has been described in detail, a
recapitulation is believed to be unnecessary.

From the above description it will be ap-
parent that I have produced an apparatus for
oxidizing refractory ores possessing the fea-
tures of advantage enumerated as desirable
in the statement of invention, and it is to be
understood, of course, that while I have illus-
trated and described the preferred embodi-
ment of the invention I reserve the right to
make such changes in its detail construction,
form, proportions, orarrangement of the parts
as properly fall within the spirit and scope of
the claims.

Having thus described the invention, what

Iclaim as new, and desire to secure by Letters
Patent, is— . . ;

1. Anapparatusof the character deseribed,
comprising a rotary ore-retaining eylinder
having a neck-passage, and an exit-opening
of smaller diameter than said neck-passage,
a furnace communicating with said neck-pas-
sage, a steam - pipe for discharging steam
through the furnace and said neck-passage
intosaid cylinder, and means for discharging
steam and air into said neck-passage at an
angle to the first-named steam-pipe, substan-
tially as described.

2. Anapparatusof the character deseribed,
comprising a rotary ore-retaining cylinder
having a neck-passage, and an exit-opening
of smaller diameter than said neck-passage,
a furnace communicating with said neck-pas-
sage, a steam-pipe for discharging steam
through the furnace and said neck-passage
into said cylinder, a chamber encireling and
adapted to discharge steam and air under
pressure into said neck-passage, and valves
for regulating and controlling the supply of
steam and air to said chamber, substantially
as described. :

3. Anapparatus of the character described,
comprising a rotary ore-retaining eylinder
having a neck-passage communicating with
its front end, and an exit-opening of smaller
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diameter than said neck-passage, a furnace -

communicating with said neck - passage, a
steam-pipe for discharging steam through the
furnace and said neck-passage into said eyl-
inder, means for discharging steam and air
into said neck-passage at an angle to the first-
named steam-pipe, and an air-blast arranged
to discharge into the furnace, substantially
as and for the purpose described.

4. In an apparatus of the character de-’
scribed, a rotary ore-retaining cylinder hav--

ing a neck-passage and an exit-opening, a
furnace communicating with said neck-pas-
sage, means for discharging steam and air
into the furnace, a door closing the rear end
of the eylinder, and provided with an exit-
opening, & stack connected to said exit-open-
ing, and means for disconnecting said stack
from said exit-opening in order that the door
may be opened, substantially as and for the
purpose set forth,

5. In an apparatus of the character de-
seribed, a rotary ore-retaining eylinder hav-
ing a neck-passage and an exit-opening, a
furnace communicating with said neck-pas-
sage, means for discharging steam and air
into the furnace, a door closing the rear end
of the cylinder, and provided with an exit-
opening, a movable stack, and a sliding sleeve
carried by said stack and connecting the same
with said exit-opening, substantially as de-
seribed.

6. In an apparatus of the character de-
seribed, a rotary ore-retaining cylinder hav-
ing a neck-passage and an exit-opening, a
furnace communicating with said neck-pas-
sage, means for discharging steam and air
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into the furnace, a door closing the rear end
of the cylinder, and provided with an exit-
opening and a surrounding neck, a stack
comprising a vertical stationary portion and
a movable portion, a pipe telescopically con-
necting the movable portion to the stationary
portion and a pipe telescopically connecting
the movable portion and said exit-opening
neck, substantially as described. :

7. In an apparatus of the character de-
seribed, a rotary ore-retaining cylinder hav-
ing a neck-passage, a furnace communicating
with said neck-passage, means for discharg-
ing steam and air into the neck-passage, a
door closing the rear end of the cylinder and

provided with an exit-opening and a sur-
rounding neck, astationary track, and a stack
consisting of a movable portion provided with
wheels resting upon the said track and a sta-
tionary portion, the movable portion having
pipes telescopically connected to the station-

ary portion and to the neck of the exit-open-

ing, substantially as and for the purpose set
forth. )
In testimony whereof I affix my signature
in the presence of two witnesses.
ROBERT A. STEWART.
Witnesses: ,
W. BENJ. PUTNAM,
CHARLES McCovy.
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